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EIA – EXECUTIVE SUMMARY

Environmental Impact Assessment
The United Bid’s aim is to use the planning and staging of the 2026 FIFA 

World Cup™ to help support the Candidate Host Cities in their efforts to 

accelerate positive change. The FIFA World Cup™ is a unique opportunity 

not just to avoid exacerbating existing environmental conditions, but to be 

a force for good, catalyzing positive environmental change through the 

tournament stage and into legacy – and it is this opportunity the 

United Bid is most excited about.

The United Bid commissioned this independent Environmental Impact 

Assessment (EIA) to identify risks, issues and opportunities for responsible 

environmental protection and enhancement throughout planning, staging, 

and post-tournament legacy phases of the 2026 FIFA World Cup™. 

The EIA methodology was developed using international best practice, with 

reference to and analysis of Candidate Host City environmental regulations 

and guidance, FIFA’s requirements, best practice for global sports events, 

and relevant international standards and protocols. The United Bid 

Candidate Host Cities, as well as federal government representatives 

and non-governmental environmental organizations were also consulted 

as part of the EIA development process.

The Environmental Baseline
The EIA assessed existing environmental baselines for a representative 

sample of the Candidate Host Cities and considered a range of potential 

environmental conditions in Canada, Mexico, and the United States. The 

baseline analysis confirms that the Candidate Host Cities are at various 

stages in their own planning and delivery of environmental sustainability. It 

also revealed an impressive range of environmental action programs already 

in place across the Candidate Host Cities. Each city has focused on priority 

issues for their local and regional context and some already have well 

defined programs to reduce carbon emissions, improve climate resilience, 

and enhance biodiversity resources and green spaces. The United Bid plans 

to utilize these existing programs, and the demonstrated willingness of many 

cities to share their best practices, to help our Candidate Host Cities 

advance their sustainability successes – while sharing the lessons and 

results that emerge from this work.
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Environmental Impacts
From an initial materiality analysis, the EIA identified a number of issues and 

impacts predicted from staging the tournament. As each Candidate Host City 

has an existing stadium, no major construction or major infrastructure 

upgrades are required and, unlike previous FIFA World Cup™ tournaments, 

there will be no environmental (or long term economic) impacts from such 

construction. These “avoided impacts” are a key consideration in the United 

Bid EIA scope and methodology. Nevertheless, the United Bid understands 

and does not underestimate the impact of hundreds of thousands of fans 

and other visitors resulting from the staging of a FIFA World Cup™. Priority 

environmental impacts identified in the initial materiality analysis include 

those related to carbon emissions, energy, materials, waste, transport, air 

quality, biodiversity, and water. Of these, carbon, energy, transport, air 

quality, materials, water, food, and waste were identified as key aspects 

on which the United Bid and the Candidate Host Cities should focus.

Mitigation & Enhancement
Environmental sustainability is integral to our entire approach and is not an 

“extra” or “nice to have.” Specific measures for key areas consistent with 

the EIA:

Carbon & climate change. Work with the Candidate Host Cities to improve 

existing adaptation strategies into legacy and will take a “total carbon” 

approach to mitigation. 

Energy. Encourage and support all stakeholders and partners in their efforts 

to improve energy efficiency and carbon performance as well as leverage 

existing clean and renewable energy programs and generation by utilities 

and power providers for the tournament and into legacy.

Transport. Work to align transport efforts with those already planned by 

Candidate Host Cities, planning to provide sustainable transport options for 

all journeys by players, officials, the media, fans, and other visitors to the 

tournament, promoting active travel by human power as part of a broader 

health and wellbeing effort, and seeking to leave a positive legacy.

Air Quality. Develop an approach to maintain good air quality and integrate 

it with the United Bid’s management plans for carbon, urban transportation, 

and sustainable building certification activities with stadiums, as 

well as through our work with Host Cities. 
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Materials & Procurement. The proposed sustainable sourcing program will 

facilitate the identification, sourcing, procurement, and use of environmentally 

and socially sustainable materials and services required for construction of 

overlay, upgrading stadiums, food and beverages, cleaning and waste 

management, licensed merchandising, apparel, and signage, in part to 

help meet the United Bid total carbon footprint and zero-waste targets. 

Waste. The United Bid waste strategy incorporates life cycle thinking across 

all aspects of the tournament and working closely with supply chains, the 

Host Cities and their waste management organizations to deliver this 

challenging goal and to leave a lasting legacy.

Water. Focus on efficiency in use and reducing the consumption of all water, 

supplying water more efficiently and using water resources appropriate to 

need by employing smart approaches, avoiding potable water consumption 

for non-potable uses and driving down waste generated from disposable 

plastic and bottles.

Biodiversity & Landscape. Seek to give last mile journeys to all stadiums 

an overriding sense of urban green, promote community biodiversity 

initiatives and new green spaces with endemic habitats into legacy, while 

raising awareness of green infrastructure and the benefits it brings.

Food. The United Bid will strive to ensure healthy food and beverage 

options through its food strategy, which incorporates healthy living values, 

sustainable sourcing principles, donation of excess food, circular economy 

principles (including consideration of resource intensity associated food 

production), and zero waste targets. 
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Executive Summary  

Arup was appointed to undertake an Environmental Impact Assessment (EIA) of the United Bid to 
host the 2026 FIFA World CupTM on behalf of the United Bid Committee (UBC).  Arup is an 
independent, global firm of designers, planners, engineers, consultants and technical specialists that 
works across every aspect of the built environment.  We have a successful track record in 
undertaking complex and challenging environmental assessments. Arup worked closely with UBC 
to understand its approach to the competition and managing the likely impacts and opportunities. 

This assessment responds specifically to the following required as part of Section 24 of the bid 
book:  

(ii) an environmental impact assessment compliant with respective regulations that predicts 
the environmental consequences (positive or negative) of the specific plans by the Member 
Associations for hosting and staging the Competition in each of the Host Countries 
according to FIFA requirements. The assessment shall include but not be limited to a 
carbon footprint and consider any infrastructure and areas used for any activities related 
to the Competition, such as Stadiums, hospitality areas, transport areas, FIFA Fan Fest 
sites, Team venues, Draw venues and Team Workshop venues. The assessment shall also 
include proposed measures to adjust negative environmental impacts to acceptable levels 

Methodology and scope 

Arup developed the methodology for the EIA based on international best practice and our expertise, 
with reference to host country regulations and guidance. The key stages in our assessment were to: 

1. Assess the environmental baseline at the macro-scale for a representative set of Candidate 
Host Cities. 

2. Identify potential environmental impacts from preparing for and staging the tournament. 

3. Identify strategies for environmental mitigation and enhancement. 

This methodology reflects the current early stages of competition planning and considers 
environmental matters at a commensurate level, prioritising key issues and opportunities that can be 
influenced positively at this point in the planning process.  

The EIA used information from three main sources:  

1. Provided to Arup by UBC; 
2. Provided to Arup by the Candidate Host Cities in response to requests for information; and 
3. Information in the public domain obtained independently by Arup. 

Baseline 

By undertaking an initial materiality analysis, the priority environmental aspects identified were 
materials, food and waste, transport, carbon, air quality, biodiversity, water and energy – see 
summary diagram below. Of these, materials, food and waste, transport and carbon are the key 



The United Bid  | Section 24 - Environmental Protection    
 

2 Arup | Environmental Impact Assessment | 16 March 2018 
 

 
 

aspects based on how much decision making at this initial planning stage of the event could 
influence the final impact outcome. This EIA focuses on these seven priority aspects.  

UBC selected a representative set of 16 cities from the full list of Candidate Host Cities for the 
purposes of the EIA.  The selected cities were deemed representative of the range of environmental 
conditions across all Candidate Host Cities.  This selection does not pre-empt the results of the 
formal selection process for Host Cities.  Using these cities, we developed a city-level 
environmental baseline using the information sources noted above. 

The baseline exercise revealed a 
sample of the shared or unique 
environmental challenges, risks 
and opportunities across the 
Candidate Host Cities and 
countries, and highlighted a 
range of existing environmental 
goals and initiatives.  The 2026 
FIFA World CupTM has a great 
opportunity to build on and 
benefit from existing 
environmental programmes and 
to catalyse new action and 
environmental improvements.  
Some cities are focusing efforts 
on improving local public 
transport, and the Carbon 
Management Plan for the 2026 
FIFA World CupTM could 
accelerate this city-level action 
by also focusing efforts on 
improving local public transport. 
At the same time, other carbon 
reduction actions established as part of the 2026 FIFA World CupTM (e.g. green transport solutions, 
increased use of renewable energy) should leave a positive legacy for the Host Cities after the 2026 
FIFA World CupTM. The plan to reduce emissions will include establishing collaboration and 
partnerships with relevant stakeholders in the Host Cities. 
All the representative Candidate Host Cities identify the transport sector as a key contributor of 
carbon emissions, and many are striving to convert their public transport fleet to zero emission 
vehicles and are exploring measures to promote cycling and walking. Currently bike-share schemes 
are running in the vast majority of the 16 cities. 
Climate preparedness and the demand for increasing the amount of green infrastructure and urban 
tree canopies features heavily within the sustainability and resilience plans of many of the 
representative Candidate Host Cities, to mitigate the effects of climate change and to tackle key 
issues of urban air pollution, biodiversity loss and flood risk.  
Waste, recycling and water efficiency are topics that the representative Candidate Host Cities cover 
to varying extents. Several of the Candidate Host Cities, predominantly those in Canada and the US, 
have introduced tough targets for tackling these issues, such as achieving ‘zero waste’ by 2020. 
These targets are generally supported by comprehensive citywide plans and community engagement 
programmes. 
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Impacts  
Impacts, both positive and negative, may occur at the competition scale, Host City scale or site-
specific scale.  
At competition scale, the main environmental concern is the carbon footprint. An estimate of the 
2026 FIFA World CupTM carbon footprint was completed to understand and identify the key carbon 
‘hotspots’ associated with hosting the tournament. Based on a review of similar sporting events, the 
scope of the assessment focused on elements expected to have the largest carbon impact, such as 
transportation, stadiums, accommodation, catering and merchandise. The carbon footprint of the 
United Bid is estimated to be 3.7 million metric tonnes. Travel (inter- and intra-city and 
international transport) is responsible for 85% of the carbon footprint. Stadium overlay and 
accommodation for all 2026 FIFA World CupTM teams, officials, visitors, and TV production staff 
also contribute considerably to the footprint (5.3% and 2.8% of total emissions respectively).  

 
 

 

This carbon footprint analysis should be updated as more detail comes available and the outputs 
should be used over time to inform the delivery of targeted and informed measures and strategies to 
optimise carbon reduction during and after the 2026 FIFA World CupTM.  
A range of potential environmental impacts was identified under each of the main environmental 
aspects for the representative Candidate Host Cities. These include impacts associated with energy, 
water, waste and traffic associated with stadiums and matches, existing environmental challenges 
such as air quality, and site-specific impacts associated with city beautification works, stadium 
renovations and installation and operation of temporary overlay – see diagram summary below. 
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Potential impacts at the Host City scale 
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Mitigation 

Avoiding adverse environmental impacts is the first step of the environmental mitigation hierarchy 
(see diagram below). A key feature of the United Bid is that the Candidate Host Cities avoid the 
requirement to build any stadiums specifically for the 2026 FIFA World Cup™. This means that 
challenges and potential environmental impacts associated with stadium construction will be 
avoided and the majority of impacts will typically be associated with the overlay of temporary 
infrastructure and those arising during the tournament itself.  

The principle of avoidance first should extend into the development of Candidate Host City 
Environmental Protection Plans, which will consider practical means to manage and mitigate 
impacts at the Host City scale.  Where it is not possible to avoid impacts entirely, a number of 
proposals for reducing or offsetting impacts have been set out and key examples are provided 
below.   
 

 

 

A number of areas where the 2026 FIFA World Cup™ can result in positive environmental 
outcomes were also identified and measures to enhance these outcomes have been proposed. This 
includes proposals for biodiversity enhancement, improvements to sustainable transport 
infrastructure, and raising environmental awareness around issues such as the circular economy and 
healthy and sustainable food choices. The mitigation and enhancement strategies for each of the key 
environmental aspects are summarized in the table below. 
 
 

The mitigation hierarchy 
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Mitigation and enhancement  

Carbon: Carbon mitigation recommendations consider how the 2026 FIFA World CupTM could 
leverage existing initiatives already proposed by the Host Cities, such as strategies to reduce 
carbon emissions by 80% by 2050, climate action plans and environmental and sustainability 
plans. It is also recommended to leverage existing partnerships, such as C40 cities and the 100 
Resilient Cities, of which more than 10 of the Candidate Host Cities are members. Carbon 
offsetting will play a role.  This should focus on offsetting projects that provide a lasting benefit 
in the cities or regions that they occur.  

A range of additional recommendations aimed at reducing carbon emissions are provided for the 
key areas including event management, aviation, transport, energy and buildings.  These 
recommendations will inform the development of a detailed Carbon Management Plan for the 
tournament. 

Energy: Energy consumption, fossil fuels, and carbon dioxide and other greenhouse gas 
emissions are currently linked. All stadiums must develop their energy management plans to 
incorporate energy efficiency measures, energy monitoring and a focus on promoting the use of 
energy efficient fixtures, onsite renewables (solar, wind, geothermal) and a preference for 
renewable energy from the grid.    

Transport: Improvements in transport infrastructure can deliver ongoing long-term carbon 
reductions and improvements in local air quality. Key recommendations include a policy for all 
official vehicles to be electric/hybrid or use other alternative fuels. Host cities should consider 
improvements in walking and cycling routes, particularly in the ‘Last Mile’ around stadiums, to 
increase the attractiveness of more sustainable modes of transport. Other measures to encourage a 
shift away from private vehicle use should also be considered, such as the implementation of a 
combi-ticket that allows 2026 FIFA World CupTM ticket holders to travel free-of charge on match 
days on the entire public transport network of Host Cities. 

Materials, Food and Waste: Strategies for the sustainable procurement of materials and food 
should be developed, which consider life cycle assessment techniques and incorporate principles 
of the circular economy (design-out waste and pollution, keep products and materials in use, 
regenerate natural systems). The aim should be for low waste or zero waste outcomes in all Host 
Cities, which will promote the development of improved waste management and recycling 
infrastructure and improved attitudes and behaviors to the conservation of resources.    

Water: Local conditions will influence the requirement for water conservation. Water 
conservation, however, must feature as a general principle across all Host Cities and venues. The 
tournament should also seek to reduce the impact of water consumption on waste and pollution 
by reducing disposable plastic and bottles in all stadiums, Fan Fest, venues overlay facilities and 
other event sites. 

Air Quality: Ensuring spectators and participants can experience acceptable air quality during the 
event should be a key priority of Host City Environmental Protection Plans. While all Candidate 
Host Cities are already working to address this challenge, additional special measures should be 
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Building upon the mitigation proposals within this assessment, UBC should develop a set of 
overarching environmental sustainability goals and targets that move beyond compliance, such as 
zero waste and use of renewable energy within all stadiums. Where relevant, recommendations for 
these targets have been included.  

Environmental Assessment and Protection  
Going forward, the environmental assessment for the 2026 FIFA World Cup™ should follow a 
three level process: 

1. An overarching Strategic Environmental Assessment (SEA) to be carried out at the competition 
level; 

2. Detailed EIAs to be carried out at the Host City level covering all aspects and activities leading 
up to, during and after the event; and 

3. Site-specific EIAs for all major new construction works or renovations and site surveys and 
appraisals for minor permanent works and temporary sites.  

Environmental Protection Plans (EPPs) should be prepared as outcomes to each of these levels of 
assessment. The individual Host City EPPs will provide blueprints for positive lasting 
environmental legacies. It is also a recommendation that the UN Sustainable Development Goals 
(SDGs) are utilised as performance objectives to measure the success of the sustainability and 
environmental protection goals and initiatives.  
An outline for a Carbon Management Plan (CMP) has been prepared, which defines the CMP 
process for managing and reducing the carbon impacts of the 2026 FIFA World Cup™ and would 
be used as a guidance document to set up targets, define baselines and monitor emissions. The CMP 
would also provide the process for reporting, reviewing and continual improvement of carbon 
reduction actions in line with best practice guidance, such as PAS 2080:2016. It would outline key 
roles and responsibilities, and describe communication and training needs. The plan would support 
the delivery of targeted mitigation measures and carbon offsetting strategies and will leverage 
existing climate actions in Host Cities.  

 

considered around stadium areas if necessary, such as car free or clean air enforcement zones and 
controlled timing of potentially polluting activities.  

Biodiversity: Opportunities for biodiversity enhancements may be available via partnerships 
with local authorities, non-profits and biodiversity action community groups. City ‘beautification’ 
and improvements to the ‘Last Mile’ around stadiums may also provide opportunities to integrate 
biodiversity enhancements via green networks and new green spaces with endemic habitats. 
These measures can be used to raise awareness of green infrastructure and the benefits it brings, 
as well as improving the spectator experience.  
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1 Introduction 

Background 
Ove Arup and Partners Ltd. (Arup) was appointed by the United Bid Committee for Canada, Mexico and the 
United States (UBC) to undertake an Environmental Impact Assessment (EIA) at bid stage of the 2026 FIFA 
World CupTM.  Arup is an independent firm of designers, planners, engineers, consultants and technical specialists 
that works across every aspect of the built environment. We have a successful track record of undertaking 
complex and challenging environmental impact assessments. We identify and tailor the assessment strategy for 
each project to meet its specific objectives.  

We recognise that FIFA is committed to ensuring that any adverse impact on the natural environmental and 
resources as a result of the preparation and organisation of the competition is minimised, and that environmental 
protection is adequately integrated and reflected in the hosting and staging. This EIA seeks to identify potential 
environmental impacts and their effects, and demonstrate how United 2026 intends to address them.   

Context and objective 
The aim of this report is to respond to the following requirement of Section 24 – Environmental Protection 
of the FIFA bid book: 

 
(ii) an environmental impact assessment compliant with respective regulations that predicts the 
environmental consequences (positive or negative) of the specific plans by the Member Associations for 
hosting and staging the Competition in each of the Host Countries according to FIFA requirements. The 
assessment shall include but not be limited to a carbon footprint and consider any infrastructure and 
areas used for any activities related to the Competition, such as Stadiums, hospitality areas, transport 
areas, FIFA Fan Fest sites, Team venues, Draw venues and Team Workshop venues. The assessment 
shall also include proposed measures to adjust negative environmental impacts to acceptable levels. 
 

Our methodology for undertaking this EIA is presented in Chapter 2 of this report. This methodology has been 
developed using international best practice and with reference to host country regulations and guidance. The 
methodology also reflects the current stage of event planning and considers environmental issues at a suitable 
level, prioritising key issues that can be influenced at this point in the planning process.  

A key aspect of the United Bid is that all Candidate Host Cities have existing stadiums of adequate capacity and 
adequate infrastructure for hosting major sporting events. Impacts associated with major construction or major 
infrastructure upgrades are therefore unlikely and the majority of impacts are expected to be associated with the 
overlay of temporary infrastructure and those arising from hosting the competition. This aspect has also been a 
key consideration in developing the scope and methodology for the EIA.  

Environmental requirements 

United 2026 Commitment 
UBC is committed to planning and delivering the FIFA World CupTM in a manner that integrates internationally 
recognized principles and standards for sustainable event management and promotes sustainable development in 
the host countries. This commitment will extend throughout the event cycle if the United 2026 is selected to plan, 
host and stage the 2026 FIFA World CupTM using a number of UBC guiding principles: 

• Responsibility – Accountability for sustainable development by those whose actions affect social 
conditions, environmental performance and economic aspects. 
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• Inclusivity – Meaningful engagement of all interested parties regardless of gender, disability, age, sexual 
orientation, ethnic or social origin, language, religion, political/other opinion, birth or any other 
status/reason.  

• Transparency - Timely, responsive, clear and complete communication about plans and decisions 
associated with staging the 2026 FIFA World Cup™. 

• Integrity – Behaviour reflecting good conduct and consistent with international norms of behaviour. 

• Respect – Responding to stakeholder interests, avoiding the infringement of the rights of others and 
complying with the rule of law. 

These principles align with the UN Sustainable Development Goals and standards including the AA1000 
Accountability Principles for stakeholder engagement and the ISO20121 Sustainable Event Management Standard 
for ensuring ethical conduct, environmental protection, social inclusion and economic development while 
respecting human rights and labour standards and delivering legacies throughout the event cycle. Accountability 
and transparency principles will be supported by sustainable event reporting using the Global Reporting Initiative 
GRI G4 standard for reporting. 

FIFA requirements 
FIFA has a number of key environmental and sustainability aspirations that are set out in the 2026 FIFA 
World Cup™ Hosting Requirements.  Relevant to this EIA include requirements relating to:  
 

• Sustainable building certifications – stadiums and non-stadium sites 
• Sustainable overlay infrastructure 
• Carbon management 
• The reuse, reduction and recycling of waste 
• Transport 
• Resource utilisation and conservation 
• Environmental protection 
• Local economic development 

Initial materiality assessment 
Materiality analysis is a means by which an organisation can prioritise which environmental aspects they assess, 
manage and report. In basic terms, the potential significance of environmental impacts associated with the 
organisation’s activities are plotted against how much influence their decision making can have over this impact. 
Priority aspects would be those that have potentially significant effects that can be greatly influenced. An example 
may be a company choosing to focus on how to manage and dispose of their own waste streams in a sustainable 
way as this is a significant environmental aspect that they can control.  

The initial materiality assessment in Figure 1 below focuses only on the core environmental aspects of 
sustainability. Social and economic considerations are considered elsewhere in the UBC sustainability strategy 
and the Sustainable Event Management System.  

This EIA has been carried out on a precautionary basis by environmental specialists, based on a review of existing 
baselines, impacts from previous major sporting and cultural events and use of professional judgement.  

The intention here is to provide a visual representation of the relative priority of these core environmental aspects 
in relation to the activities associated with hosting the competition. Certain issues are likely to be vastly different 
between various Candidate Host Cities due to local considerations – i.e. water scarcity, air quality challenges or 
the presence of significant biodiversity. These local factors are explored further in Chapter 4 Environmental 
Baseline.  

This assessment and the selection of priority issues, reflects the current planning stage of the United Bid. Priority 
aspects identified are materials, food and waste, transport, carbon, air quality, biodiversity, water and energy. Of 
these, materials, food and waste, transport and carbon are the key considerations given how decision making at the 
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initial planning stages of the event could influence the final outcome. The consideration of noise, for example, is 
likely to be of far greater priority at a later and more detailed planning stage when it can be influenced – i.e. the 
final siting and design of an entertainment venue.  

The lines between topics in Figure 1 represent potential inter-linkages between them. Carbon, for example, is 
linked to materials food and waste, transport and energy. These priority issues and associated inter-linkages have 
been used to focus the scope of this assessment. The assessment focuses only on those shown in bold in Figure 1.  

 

 

  
Figure 1 Initial materiality analysis for environmental impacts 
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Report structure and content 
Following this introductory Chapter the remainder of the report is structured as follows: 

• Chapter 2: Methodology and Scope. This chapter describes the assessment framework within the 
context of EIA standard practice.  

• Chapter 3: Project Description. The key features of the competition are described in order to 
provide the basis of a ‘project description’ upon which to identify and assess the potential for 
environmental impacts. 

• Chapter 4: Environmental Baseline. The key environmental aspects of the representative 
Candidate Host Cities are described in order to identify any environmental risks or opportunities.  

• Chapter 5: Environmental Impacts and Mitigation. Impacts and effects (both positive and 
negative) associated with each of the key materiality aspects are identified and, where relevant, 
mitigation measures have been proposed.  

• Chapter 6: Environmental Management and Protection. The objective of this chapter is to 
provide an initial framework for environmental protection and management for event planning and 
implementation.  

• Chapter 7: Measuring Success. This chapter looks at the process of monitoring and measuring 
environmental performance using the relevant UN Sustainable Development Goals.  
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2 Methodology and Scope 

Introduction 
This section provides an overview of our methodology for undertaking the EIA, including the carbon footprint. 
The methodology draws upon international good practice as well as the requirements of the individual host 
countries. It describes how the main principles of EIA have been adapted and applied at an appropriate level for 
the scale and nature of the event and the current planning stage.  

Sources of Information 
The EIA used information from three main sources:  

1. Provided to Arup by UBC; 

2. Provided to Arup by the Candidate Host Cities in response to requests for information; and 

3. Information in the public domain obtained independently by Arup. 

Environmental Impact Assessment 
There are different scales at which EIA can be applied, from the national (i.e. country) level to event-wide (i.e. 
FIFA World CupTM), individual state and city or site level.  The manner in which EIA approach and methodology 
differs is particular to the scale at which it is being applied. 

In the context of the FIFA World CupTM, EIA will ultimately take place across all of these levels to varying 
extent, with a focus on identifying the materiality of any key environmental risks and opportunities to inform the 
development of mitigation and to maximise the positive benefits that can be realised. 

Country 
At country level (including federal) there are statutory requirements to undertake EIA for cross-state actions of 
federal agencies such as interstate highways, new pipelines, etc.  At this level, the effects of a project or activity 
are considered across multiple states with varying environmental conditions, and particular attention is likely to be 
paid to international obligations, agreements and protocols that the country is mandated to comply with.  The 
context for legislation mandating EIA in certain circumstances is also often set at country-level, namely: 

• The Canadian Environmental Assessment Act 2012 (CEAA) and implementing regulations (Canada) 

• Ley General del Equilibrio Ecológico y Protección al Ambiente [General Law on Ecological Equilibrium 
and Environmental Protection] (LGEEPA) 1988 and supporting regulations (Mexico) 

• National Environmental Policy Act 1969 (NEPA), and implementing regulations from the Council on 
Environmental Quality (USA) 

These national-level laws generally apply to major projects or federal actions with high potential for significant 
environmental effects, but nonetheless set the regulatory context for EIA in individual states, where applicable. 

Event 
There is neither an overarching and universally agreed obligation, nor methodology to assess, the environmental 
impacts of holding a major sporting event such as the FIFA World CupTM.  Nonetheless it is imperative to 
consider the environmental effects of staging an event across the three host countries, within multiple and 
geographically dispersed states, all with individual implementing laws and requirements.  Moreover, it requires a 
particular focus on identifying the “whole-event” impacts on the environment (e.g. the temporary but potentially 
significant environmental effects of international air travel).   
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At event level there is also a need to identify aspirations clearly for legacy environmental benefits on the 
environment (e.g. green infrastructure, social inclusion in sport, and education and developing attitudes to food 
and waste management). Also at the event level, EIA is akin to a form of Strategic Environment Assessment 
(SEA), where the environmental effects of implanting policies, plans and programmes are assessed in the absence 
of site-specific or locational detail. 

Host City 
Host City-scale assessments look at the particular aspects of the event planned to take place in the city, and 
determine how holding that event will affect a city’s infrastructure, natural and human systems.  These 
assessments also set the event in the context of the demographics, existing infrastructure and sustainability 
performance of the Host City in question.  They allow for particular attention to be paid to how preparing for and 
staging the event may affect the baseline environment of the state and city, and how it could contribute to 
furthering its environmental protection and sustainability aspirations through, for example, improved 
infrastructure, recycling facilities, access to sport and educational outreach programmes. 

Various state and city-level regulations and obligations implement (or at least mirror) the spirit of national-level 
EIA requirements.  Whilst national-level EIA law is unlikely to apply to smaller individual projects, the state or 
city is more likely to have enacted its own requirements to ensure that projects requiring assessment are given due 
consideration. Examples include: 

• Environmental Assessment Act, supporting regulations and common law (British Columbia, Canada) 

• State Environmental Quality Review Act (SEQR) (New York State, USA) 

These individual state requirements are examples that set the legislative context for site-specific assessments. 

Site 
At individual site level, EIA focusses on the specific and particular aspects of physical works (e.g. new and 
upgraded buildings, infrastructure, etc.) and the nature of the event itself (e.g. the movement of people, the supply 
and consumption of food and the waste it generates, etc.).  EIA then predicts the environmental effects these 
actions are likely to result in.   

Mitigation is developed to inform the way in which the event is permitted, constructed, planned and managed, 
with a view to minimising environmental effects and maximising environmental benefits.  At site level, the 
assessment must be very specific to the location, the environmental baseline, the receptors that may be affected, 
and precisely what is proposed to take place there. 

A staged approach to EIA 
The uncertainty around candidacy versus host bid, cities, and venues means that undertaking EIA of the FIFA 
World CupTM is necessarily a staged process. 

This report considers broadly at event, country and city level, what the environmental risks and opportunities of 
staging the FIFA World CupTM are likely to be.  Given that the stadiums already exist, there is not likely to be a 
substantial programme of major new construction.  For this reason, the EIA at event and city scale takes a high-
level view of impacts and opportunities likely to revolve around the improvement of infrastructure to 
accommodate the event overlay, and the temporary impacts of staging the event itself.  The focus at this stage is 
also on identifying opportunities to leave a positive lasting environmental legacy at all of the Candidate Host 
Cities.   

In order to undertake assessments at event and city level, UBC identified 16 of the Candidate Host Cities for more 
detailed consideration.  These cities are considered to be representative of the broad spectrum of environmental 
conditions, challenges and opportunities across all of the Candidate Host Cities, and this group is not intended to 
indicate any judgement or preference on the final list of Host Cities that may ultimately be selected.   
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The representative Candidate Host Cities considered in this report are: 

Canada 

• Toronto 

 

Mexico 

• Guadalajara 

• Mexico City 

• Monterrey 

USA 

• Boston 

• Cincinnati 

• Dallas 

• Denver 

• Kansas 

• Los Angeles 

• Miami 

• Nashville 

• New York City 

• San Francisco 

• Seattle 

• Washington DC 

 

A detailed analysis of each of the Candidate Host City proposals has been undertaken in terms of their existing 
and proposed infrastructure and environmental programmes, the nature of the existing environment (e.g. climate 
extremes, urban connectedness, biodiversity, etc.), and legal requirements.  This analysis has identified key risks 
and opportunities that will need more detailed consideration in the form of a site-specific EIA if the United Bid is 
successful and if each particular city assessed here is selected as a host.   

State and city-level assessments also focus on opportunities to maximise the positive legacy of the competition in 
each city and set the overall framework for site-specific EIA to be undertaken.   

 

 
 
Figure 2 Representative Candidate Host Cities 
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Approach to Assessment 
In order to demonstrate a robust and consistent approach to the EIA, Arup has developed a project-specific 
framework around the following core disciplines: 

• Carbon 

• Transport 

• Energy 

• Materials, food, waste and resources 

• Water 

• Air quality and emissions 

• Biodiversity 

Given the nature of the carbon assessment, it is 
necessarily distinct from the other core environmental 
protection disciplines.  As well as being the subject of 
a specific Carbon Footprint assessment (refer to 
Section 6), the results of this assessment directly 
influence, and are influenced by, the other disciplines.  
This is reflected in the approach to the EIA. 

Methodology for Environmental Protection 
Disciplines  
Regardless of the scale at which EIA is being 
undertaken, it is important that each environmental 
topic follows the fundamental steps comprising an 
impact assessment.  These include:  

Baseline research and (at the appropriate time) site 
surveys, to clearly understand the nature, extent and 
sensitivity of existing conditions within the state/city, 
and at site level, on and around the locale. 

Assessment of the potential interactions between the 
proposed works (overlay, etc.) and the event itself and the baseline conditions identified, using criteria relevant to 
the environmental topic being assessed. 

Using information on what is proposed (eventually in the form of a “design freeze”) to assess the environmental 
impacts likely to result from the interactions that have been identified, including (as relevant) direct, indirect, 
secondary, cumulative, short, medium and long-term, permanent and temporary positive and negative effects. 

Presenting a suite of proposed mitigation actions that will avoid, reduce or offset adverse impacts and enhance 
positive benefits, including the reassessment of any resulting changes made to the proposals to determine their 
effectiveness. 

Assessing the significance of any residual impacts remaining after proposed mitigation has been taken into 
account, as a function of the sensitivity of the receptor and the magnitude of change using appropriate criteria. 

Assessing the nature, magnitude and significance of environmental effects resulting from the impacts predicted. 

Presenting the findings of the technical assessments in a consistent format and structure to aid understanding and 
interpretation of the findings of the EIA. 

 

Impacts and Effects 

The terms “impact” and “effect” are often used 
interchangeably in EIA.  However, these terms 
have specific meanings.  Whilst the term EIA 
points towards the assessment of impacts, the 
assessment is ultimately looking to identify and 
manage environmental effects.  

Impacts are predicted changes in the baseline 
environment that would occur as a result of a given 
action, and effects are the consequences of those 
changes for the environment.  An assessment 
which only reports significant environmental 
impacts and not significant environmental effects is 
likely to fall short of requirements.  To illustrate 
the distinction, a proposed development might 
result in the permanent loss of mature trees 
(impact), the result of which is the loss of habitat 
and opening up views into a site from sensitive 
residential properties (effects). 

In reality both impacts and effects are likely to be 
relevant to assessing significance, however it is 
important to understand and express the distinction 
between the two.  To this end, EIA identifies both 
the potential environmental impacts of the 
proposed development and assesses the predicted 
significant residual effects of those impacts, taking 
into account the mitigation proposed. 
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Cumulative Effects of the FIFA World CupTM 
Following completion of EIAs at the site level at the appropriate time, we will return to the event-level assessment 
to consider the cumulative effects of the competition as a whole, taking account of the assessments at city level.   

The intention at that stage would be to present a clear understanding of the overall effects of the FIFA World 
CupTM on the host countries and the positive environmental legacies it will leave behind. 

Summary 
Emerging from the event-level and city/state level assessments presented in this report is a suite of strategies and 
management plans which fit together in a hierarchy.  They provide the context, structure and approach for 
individual cities to complete their site-specific EIAs and develop mitigation, management and monitoring plans 
that contribute directly and demonstrably to the overall environmental objectives of the FIFA World CupTM. 

Carbon Footprinting 
At present, there is no standardised or agreed methodology for undertaking a carbon footprint of major sporting 
events. Our preliminary carbon footprint is based on the following guiding principles: 

• To account for both direct and indirect carbon emissions (Scope 1, 2, and 3); 

• Where possible report in terms of carbon dioxide equivalent (CO2e) emissions to align with the Kyoto 
Protocol;  

• Identify and use consistent, relevant and good quality carbon emission factors that reflect the location and 
setting of the FIFA World CupTM; and 

• Clearly state assumptions and sources of information. 

The principles listed above align with existing carbon assessment methodologies such as the GHG Protocol 
Corporate Accounting Standard (GHG Protocol), the international standard on sustainability in buildings and civil 
engineering works (ISO 21930, 2017) and sustainability in event management (ISO 20121, 2012).  

Scope of Assessment 
The scope of the carbon footprint incorporates direct and indirect sources of carbon emissions that are associated 
with the 32-day FIFA World CupTM. Due to limited information and uncertainties (such as the final number and 
location of Host Cities), the scope of the carbon footprint was determined based on: 

• Previous FIFA World CupTM and other major sporting event carbon assessments; 

• Existing data on the United Bid; and 

• Activities that are expected to account for a meaningful contribution to the carbon footprint. 

The scope of the carbon assessment for the United Bid is outlined below in Table 1. 
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Table 1: Scope of the United Bid FIFA World Cup™ Carbon Footprint Assessment 

World Cup 
Activity 

Inclusion Criteria 

Stadium Energy Total carbon emissions from energy use, including electricity, water and gas consumption. The stadium 
energy use accounts for all games at all stadiums during the FIFA World CupTM (the United Bid, however, is 
aiming for significant use of renewable energy, so would improve on this preliminary footprint). 

International 
Travel 

International travel carbon emissions include visitors, teams, officials, TV production staff and air freight 
(specific to TV production) travelling to (and from (excl. air freight)) the FIFA World CupTM. 

Inter and Intra 
city Travel 

Total carbon emissions associated with travel within and between cities across the World Cup. Carbon 
footprint is based on ratio / split of travel emissions from the Brazil FIFA World CupTM Carbon 
Assessment1. 

Merchandise Total embodied carbon emissions of all merchandise sold during the FIFA World CupTM. Carbon footprint is 
based on merchandise item breakdown from Qatar FIFA World CupTM Carbon Assessment2. 

Catering Total embodied carbon emissions of food consumed during the FIFA World CupTM and associated embodied 
carbon emissions of food packaging. Includes FIFA World CupTM games and Fan Fests. 

Accommodation Total carbon emissions of energy use of hotel stays (visitors, teams, TV production staff) for the duration of 
FIFA World CupTM. 

TV Production Total carbon emissions from energy use at the International Broadcasting Centre (pre-operations and during 
operation of the FIFA World CupTM) and the Broadcasting Compounds for both match and non-match days. 
Based on Brazil FIFA World CupTM 2014 TV Production Carbon Footprint3.  

Waste Total carbon emissions associated with the disposal of waste generated at all stadiums and Fan Fest sites 
during the FIFA World CupTM, including associated food waste and packaging. The ratio of waste sent to 
landfill, recycling and composting reflects state Municipal waste management rates (the United Bid, 
however, is aiming for zero waste to landfill, so would improve on this preliminary footprint). It is 
acknowledged that waste-related emissions vary by type of waste generated (for example plastic versus 
paper/cardboard) although this level of granularity was not available during the bid phase.  

Fan Fest Sites Total carbon emissions associated with the construction and operation of Fan Fest sites during the FIFA 
World CupTM. Fan Fest energy consumption is based on state energy carbon intensity factors, and includes 
electricity, water and gas consumption over the 32 days. The carbon footprint for Fan Fest construction is 
based on averages taken from Brazil FIFA World CupTM Carbon Assessment. 

Overlay Total carbon emissions associated with the overlay required for all stadiums used in the FIFA World CupTM.  

 

As the construction of new stadiums is not required for the United Bid, it has been excluded from the carbon 
footprint and represents a carbon saving. Other carbon emission sources, including walkways to FIFA Fan Fest 
sites, team base camps and training pitches, were excluded due to lack of available information and data at this 
stage.  

 
                                                             
1 2014 FIFA World CupTM, Summary of the 2014 FIFA World CupTM Brazil Carbon Footprint (May 2013) 
2 2022 FIFA World CupTM Qatar Greenhouse Gas Emission Inventory Report, prepared by CH2MHILL for the WC Supreme Committee (2014) 
3 2014 FIFA World CupTM, Estimate of carbon footprint of the FIFA World CupTM TV productions (October 2012) 
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Assumptions 
With limited data available and the final list of Host Cities yet to be agreed (at the time of preparing this 
assessment), the carbon footprint of the United Bid is based on information from previous FIFA World CupTM and 
Olympic sporting events combined with a number of key assumptions: 

• 16 representative Candidate Host Cities, as presented in Figure 2; 

• 80-match FIFA World CupTM; 

• All matches are sold out and an estimated 5.9 million match tickets sold in total; 

• 3.1 matches attended per visitor; 

• 60% of spectators are from the host countries whilst the remaining 40% will travel from the rest of the 
world; 

• Minimum capacity of the Fest sites will be 15,000 for all games; 

• 30% of visitors from host countries will not travel using aviation; 

• 50% of match ticket holders are expected to stay in accommodation overnight; and  

• Eight overnight stays are required per visitor using accommodation. 

For a complete list of all assumptions and data sources behind the carbon footprint refer to Appendix A. 
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3 Project Description 

Introduction 
The 2026 FIFA World Cup™ will be the first to host the new 48 country format, expanded from 32 in previous 
competitions. For the United Bid it is anticipated that there would be 10 games in Canada, 10 games in Mexico 
and 60 games in USA. The event, which is expected to attract over 3 million spectators, will inevitably have 
impacts on the environment within each host country and Host City. These impacts may be associated with 
transporting, entertaining and catering for these fans during the course of the event. Environmental impacts may 
also be associated with event preparations, which may include construction of temporary or permanent 
infrastructure.  

The 2026 FIFA World Cup™ Hosting Requirements4 defines specific requirements for aspects such as event 
logistics, infrastructure and accommodation. These requirements are summarised below to provide the basis of a 
‘project description’ upon which to identify and assess the potential for environmental impacts. The description 
focusses on elements of the actual competition that are considered more likely to give rise to environmental 
impacts and effects.  

Host Cities 
Being a Host City for the 2026 FIFA World Cup™ is a significant undertaking. The event will have a number of 
special requirements such as numerous temporary sites and the exclusive use of hotels and training facilities.  It 
has the potential to place a strain on public facilities and services. Figure 3 below illustrates the main elements 
within a Host City during the competition and Figure 4 shows a representative Host City map. Specific aspects are 
described in further detail in the following sections.  

 

 
Figure 3 FIFA competition venue components  

 
                                                             
4 2026 FIFA World CupTM Hosting Requirements Initial Version  
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Figure 4 A representative Host City map  

New construction and renovations 
The detail of the nature and scale of construction works associated with the event is currently unknown. A general 
event planning principle for the United Bid has been to focus on Candidate Host Cities with adequate 
infrastructure for, and experience of, hosting major sporting events.  This will limit requirements for new 
construction works. However, there still may be the requirement for construction works such as the renovation of 
existing stadiums, infrastructure improvements and city beautification and landscaping works.  

Mobility 
General mobility and event transport are a key element of both the FIFA World CupTM and competition-related 
events due to the spread-out geographical nature of the FIFA World CupTM across multiple cities and multiple 
locations within each city. The overall mobility strategy includes provision for transport between and within Host 
Cities. Between Host Cities it is expected that there will be high quality multi-modal transport options available 
(road, rail and air). The Host Cities themselves are expected to implement adequate special measures to 
accommodate the heavy traffic loads expected around critical sites.  

Accommodation 
Specific hotels are required for FIFA/ member associations (including commercial affiliates and media), 
participating member associations and referees. For spectators, each Host City is expected to calculate 
accommodation requirements based on the stadium capacity in each. Where adequate 5, 4 and 3 star hotel 
accommodation is unavailable, other sources of accommodation must be provided (e.g. ‘bed and breakfast’, youth 
hotels, camping etc.).    
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FIFA Fan Fest Site 
The FIFA Fan Fest site offers a safe, secure and festive site for fans to watch live broadcast feeds of every match 
of the FIFA World CupTM alongside an entertainment programme.  It provides activation opportunities for FIFA 
Commercial Affiliates and is free of charge for all guests to enter. There will be one FIFA Fan Fest site in each 
Host City, which will include spectator areas, stage(s), giant screen(s), concession areas, commercial affiliate 
areas and grandstands/hospitality areas. An example of a FIFA Fan Fest site from Rio de Janeiro is shown in 
Figure 5 below. The minimum occupancy will be 15,000 with an average of 20,000 expected, rising to 40,000 for 
the host of the final match. 

 
Figure 5 FIFA Fan Fest site  
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Training Sites 
The following dedicated Training Sites combined with the specific accommodation facilities are required for the 
FIFA World CupTM: 

• Team base camp training sites: 

o 72 team base camp training sites are required to be proposed by the member association.  

o These facilities would be the “homes” of the participating member associations during the FIFA 
World CupTM and where the participating member associations would stay between their 
matches. 

• Venue-specific training sites: 

o 4 venue-specific training sites per Host City are required to be proposed by the member 
association.  

o These facilities are the locations near to each stadium which the participating member 
associations would be able to use for the time that they are in that particular city. 

• Referee base camp sites: 

o 2 referee base camp sites are required to be proposed by the member association.  

o These facilities are the “home” of the referees throughout the whole competition. 

City beautification  
In order to render Host Cities as welcoming and attractive as possible to members of the public and visiting 
football fans, they shall use their best efforts to improve and embellish their public facilities and public spaces 
(e.g. hiding of construction sites, greening and landscaping, beachfront revitalisation, litter removal, etc.). Specific 
attention will be paid to areas that in close proximity to the competition operations such as protocol routes, 
stadium surroundings, FIFA Fan Fest sites, transportation hubs, city centres, etc. 

Stadiums 
The stadiums are the focal point of the competition and are the most crucial site in a venue. The requirement for 
space around a stadium will be higher than a regular event and adaptations will be required to accommodate the 
increase in demand particularly for hospitality, broadcast media and additional marketing activities. The general 
hosting requirements are for a minimum of 14 and a maximum of 16 stadiums.  The minimum stadium seating 
capacity is shown in Table 2 below.  
Table 2 Minimum stadium seating capacity 

# of seats / 
Match Category 

Group match; 
Round of 32; 
Round of 16; 

Quarter Final; 
Third Place Match 

Semi Final Opening Match; 
Final 

General spectator seats (net 
seating capacity) ≥ 40,000 ≥ 60,000 ≥ 80,000 

The key spaces and installations required at each of these stadiums are illustrated in Figure 6 below. Key elements 
are described in further detail in the following sub-sections.  
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Figure 6 Stadium areas and functions 

Spectator services 
For public catering the stadium must ensure at least one food and beverage point of sale per 250 spectators. 
Additional temporary infrastructure may be required if a stadium falls short of this requirement. The catering 
solution must include quick convenience-type food and beverages that are dispensed across the counter and can be 
supplied to thousands of people in a very short period. For merchandising, 8 to 25 kiosks and 1 superstore would 
be typical requirements. FIFA will appoint its own on-site concessionaire.  

Very very important people (VVIP) and very important people (VIP) facilities will include allocated parking, 
private access, seating and hospitality areas and kitchen.   

Outdoor hospitality areas 
At each stadium it is likely that an outdoor hospitality area will be required. This will be located in close 
proximity to the stadium and can utilise existing buildings (if available).   

Waste management 
All stadiums must have a multi-bin system (for segregation of waste) and waste reduction measures will be 
implemented. Where waste cannot be reduced, service providers offering recycling services shall be integrated 
into the overall waste management programme. 
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Heating, ventilation and air conditioning  
FIFA requires that appropriate climate control systems are provided across each stadium and attached facilities to 
ensure comfortable working conditions. Unless otherwise specified, the systems must guarantee a minimum air 
temperature of 20°C and a maximum temperature of 7°C below the outside temperature for all areas at a stadium 
site.  

Potable water and waste water 
Each stadium must have adequate potable water provision and wastewater processing. Drainage of all temporary 
areas for the event must be via the public sewerage system and flooding certification must be obtained.  

Transport infrastructure and general mobility 
As all representative Candidate Host Cities have an existing stadium they will have existing mobility strategies 
already in place. These will be updated to address any particular concerns associated with the competition, such as 
an increased number of VIP parking badge holders. 

The Hosting Requirements state some general guidance related to traffic access:  

• Traffic in close proximity to the stadium should be minimised.  

• Wherever operationally possible there should be no vehicle or pedestrian crossing points around the 
stadium.  

• Stadium parking should ideally be located outside of the traffic preliminary zone (see Figure 6). This 
parking would be either park and ride or park and walk.  

• Public transport nodes would ideally be located some distance (>1km) from the stadium to enable 
pedestrian waking times and to filter mass movement prior to arrival.  

International Broadcast Centre  
The official International Broadcast Centre (IBC) will be temporarily established and operated by United 2026 for 
use by the host broadcaster, media rights licensees, media representatives and other third parties in connection 
with the competition. The IBC is: 

• The central hub for incoming and outgoing broadcast signals from all Competition Sites to the FIFA 
Media Rights Licensees around the world. 

• The main working area for Media Rights Licensees broadcasting the FIFA World CupTM. 

• A non-competition site for the FIFA World CupTM. 

• Required at one Host City only (ideally at the Opening-Match or Final-Match Venue). 

• The centre of television, radio, mobile and new media operations for the competition; serving as the 
telecommunications hub for all national and international connectivity. 

• Only accessible to broadcast professionals as approved through the official accreditation system. 

• Operational 24/7 throughout the entire FIFA World CupTM period.  

The location of the IBC will be decided by FIFA based on proposals by the member associations.  
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4 Environmental Baseline 

Introduction 
This section draws upon information provided by the Candidate Host Cities in relation to key environmental 
aspects associated with hosting the FIFA World CupTM (as discussed in Section 2). It is not intended to be a 
comprehensive analysis of the environmental conditions. Rather, we have looked to identify key environmental 
considerations and how they are being addressed, and to identify any areas of environmental risk or opportunities 
for the event itself or for the long-term legacy.  

Recognising unique or shared environmental challenges amongst the host countries and Candidate Host Cities 
provides an important backdrop for establishing the impacts of the competition and the potential for a positive 
lasting legacy in relation to each of these areas. The brief review below serves to highlight some of the key 
challenges faced at a national level within in each of the host countries. Common issues include CO2 emissions, 
urban air quality, pollution of surface water and habitat loss.  

 

 
Canada  Mexico  US 

 Environmental protection is a 
priority subject in Canadian public 
policy. However, a wealth in 
natural resources often goes hand 
in hand with environmental 
challenges. Oil sands, pipeline 
projects, coal and mineral mining 
and dams all require careful 
management of direct effects, like 
potential loss of natural habitats 
and contamination of soil and 
water. 

While use of coal for power 
generation in Canada is reducing, 
Canadian coal exports continue to 
contribute to global CO2 
emissions. 

Air pollution is a challenge for 
many urban and industrialized 
areas and air quality regulation in 
Canada is less developed than in 
some other developed economies.  

Logging of ancient forests and the 
effects of industrial scale fish 
farming are other potential threats 
to environmental conservation.   

  
 

 In response to a number of 
environmental challenges, Mexico 
has implemented wide-ranging 
reforms aimed at halting 
environmental degradation and 
protecting natural resources. The 
OECD has previously described 
many of Mexico’s environmental 
protection policies and 
programmes as being exemplary.  

Natural and socio-economic 
conditions create challenges 
associated with water availability 
and water quality, especially in the 
arid and semi-arid areas around 
the populous areas of the north. 
Pollution of surface water has also 
exacerbated this problem. 

Halting the loss of biodiversity 
associated with deforestation and 
other natural habitat loss is a major 
concern for conservationists.   

Air quality pollution in dense 
urban areas is also an ongoing 
challenge.   

 

 The US fostered many of the 
environmental protection 
initiatives that are now 
commonplace globally. 

However, the country is not 
without its own environmental 
challenges. The US is the second 
largest producer of CO2 emissions 
globally and has one of the highest 
per capita emissions of CO2.  

Despite pollution levels 
plummeting over recent decades, 
air quality remains a concern in 
many urban areas.  

Pollution of surface water is also 
challenging in the US, with many 
rivers and lakes too polluted for 
fishing, swimming or aquatic life. 

Food sustainability and waste 
management also lags behind 
many other developed economies 
with very low recycling rates in 
many states.    
 

 

The following section provides an overview of the each of the representative Candidate Host Cities. Unless 
otherwise stated, information presented in this section has been provided to the UBC by the Candidate Host 
Cities.  
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Toronto 
The city of Toronto is the largest in Canada and a 
global city for arts, culture and sporting events, 
attracting over 25 million tourists each year.  

Toronto is represented in the Major League Soccer 
League by Toronto FC, and the city has a high level of 
participation in football at the grassroots and amateur 
levels. The city has hosted many major sporting 
events, including elements of the 2007 FIFA U-20 
World Cup.  

Sustainability 
Toronto is committed to sustainable development. The 
newly introduced TransformTO Climate Change 
Action Plan ensures the city improves and realizes its 
full potential to be a low-carbon city while driving 
community benefits, health, equality and prosperity.   

Carbon 
The City of Toronto tracks and reports its community-
wide and corporate greenhouse gas emissions. A long-
term low-carbon framework has been established as 
part of TransformTO, which identifies the key 
opportunities in Toronto to significantly reduce GHG 
emissions 30% by 2020, 65% by 2030, and 80% by 
2050.  

Toronto have outlined strategies to reduce the city's 
carbon footprint including using renewable heating 
and cooling systems, and the proliferation of electric 
cars5. The initiative Live Green Toronto provides 
residents and businesses with the resources to take 
action to reduce emissions. 

 

 

 
                                                             
5 https://www.sciencedaily.com/releases/2013/02/130206121326.htm 

Energy 
40% of Ontario’s electricity capacity comes from 
renewable energy resources; wind, solar, water and 
biofuel. Toronto has a goal to generate 75% of 
community-wide energy use from renewable or low-
carbon sources by 2050.  

Currently, Ontario’s energy mix, of which Toronto is 
connected, is comprised of 72% low-carbon sources, 
of which 36% is renewable. 

In 2004, Toronto began a major shift to low-carbon 
district energy by enabling the creation of downtown 
Toronto’s deep lake water-cooling system that offsets 
the equivalent of 61 megawatts of energy demand and 
avoids 79,000 tonnes of GHGs annually6. 

Transport 
Toronto is serviced by citywide and regional 
transportation systems. The Toronto Transit 
Commission (TTC) is Canada’s largest and North 
America’s third largest transit system. 

 

100% of transportation options in Toronto will 
use low or zero-carbon energy sources by 2026. 
 

Transportation is the leading NOx emitter in Ontario. 
To improve air quality and reduce emissions all 
Toronto taxicabs will be replaced with ‘green taxis’ by 
2021, this transformation of the sedan taxicab fleet will 
contribute to a reduction of at least 20,000 tonnes of 
GHG emissions.  

Toronto vigorously promotes sustainable and active 
transportation, and works to identify opportunities to 
enhance experiences for pedestrians. In-demand 
intersections are given head starts and assessed for 
longer crossing times to support seniors and residents 
with mobility limitations. Whilst initiatives such as 
Smart Commute by Metrolinx works with employers 
to reduce single-occupant vehicle trips. 

Cycling is a key component of Toronto’s 
transportation infrastructure, the 10-Year Cycling�
Network Plan will connect, grow and renew 
infrastructure for Toronto’s cycling routes. Currently 
the government has planned investment in over 500km 
of cycling infrastructure between 2016 and 2025. 

6 http://buildipedia.com/aec-pros/engineering-news/torontos-deep-lake-
water-cooling-system 
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Currently approximately 43% of visitors to BMO Field 
arrive by public transport, 7% walk and 2% cycle. The 
stadium promotes cycling and has installed bicycle 
racks outside each gate. 

Materials, waste and resources 
Toronto currently has one of the highest waste 
diversion rates in North America at 53%, and has a 
goal to divert 95% of waste from all sectors by 2050. 

Toronto’s clear and simple recycling system has aided 
the city’s high waste diversion rate, public litter and 
recycling bins are easily accessible along streets and 
parks, with the three major waste streams � compost, 
recyclables, and residual waste are clearly marked. The 
city is recognized for its high intake of recyclable 
goods, including soft plastics and Styrofoam. 

 

By 2050 Toronto’s waste diversion rate will be 
95% 

Water 
Toronto is rated number 1 in Arcadis’ Sustainable 
Water Quality Index. The city’s success is largely as a 
result of having the lowest levels of water pollution at 
its source. Overall Toronto is ranked the 6th most 
sustainable city in the world for water.  

Climate and Air Quality 
The city of Toronto has a humid continental climate, 
featuring warm, humid summers and cold winters. In 
winter, temperatures are usually below 0 °C, with wind 
chill making the city feel colder. The average yearly 
precipitation is approximately 831 mm, with an 
average annual snowfall of about 122 cm.  

The summer months are characterized by very warm 
temperatures, usually between 20 and 30 °C. Toronto 
experiences an average of 2,066 sunshine hours, or 
45% of daylight hours, varying between a low of 28% 
in December to 60% in July7. 

Ozone annual means increased by 3% from 2005 to 
2014, however ozone summer means have decreased 
by 8% over the same period. Emissions of nitrogen 
oxides (NOX), CO and SO2 continue to decrease due in 

 
                                                             
7 
https://www1.toronto.ca/wps/portal/contentonly?vgnextoid=0d14c76aa
6b12310VgnVCM1000003dd60f89RCRD&vgnextchannel=a48832d0b
6d1e310VgnVCM10000071d60f89RCRD 
8 https://www.ontario.ca/page/air-quality-ontario-2014-report 

part to Ontario’s air quality initiatives such as the 
phase-out of coal-fired generating stations, emissions 
trading regulations, emissions controls at Ontario 
smelters, and Drive Clean emissions testing8.  

Biodiversity 
Toronto aspires to be a world leader in the 
development of urban initiatives that will be critical to 
the preservation of the city’s flora and fauna. 

It is hoped that despite the severe biodiversity loss due 
to massive urbanization, pollution, invasive species, 
habitat loss and climate change, the Biodiversity 
Booklet Series initiative will help re-connect people 
with the natural world, and raises awareness of 
biodiversity loss9. 

Since 2006, Toronto has been a leader in municipal 
green roof policy. The Green Roof Strategy and Green 
Roof Bylaw have stimulated a local green roof 
industry and created a new roofscape for the City. In 
2016, Toronto was recognised for the first time as 
having the largest area of green roofs installed of all 
North American cities according to the 13th Annual 
Green Roof Industry Survey 10. 

 

  

9 https://www.toronto.ca/explore-enjoy/parks-gardens-beaches/ravines-
natural-parklands/biodiversity-in-the-city-2/ 
10 https://www.toronto.ca/city-government/planning-
development/official-plan-guidelines/green-roofs/ 
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Guadalajara 
The city of Guadalajara is one of the most populous 
municipalities in Mexico, and is seen as a “city of the 
future” due to its economic potential. By 2025 the 
city’s population is expected to surpass 5.5 million11. 

Guadalajara is often referred to as Mexico’s cultural 
centre, and is accustomed to hosting large events, 
including the Pan American Games in 2011.  

Sustainability 
The Green and Sustainable Zapopan Program, a 
product of Guadalajara’s Municipality Development 
Plan, seeks to encourage sustainable management 
guidelines and promote the sustainable use of 
ecosystems to mitigate the impacts of climate change. 

Within the city, environmental criteria have been 
introduced for the construction of sustainable housing, 
incorporating the installation of solar collectors, water 
and energy saving systems, systems to capture 
rainwater and grey water reuse. 

The Chivas Stadium is committed to sustainability and 
environmental protection; from its grass covered 
exterior to its unique wetlands water system, to its 
ambitions of achieving ISO20121 standard.  

 

 

Carbon 
Guadalajara’s Municipal Climate Action Plan Zapopan 
establishes the actions that the municipality has been, 
is, and will carry out in regard to climate change and 
carbon management. The plan explores innovative and 
low cost-effective solutions to environmental 
management problems in order to reduce emissions of 
GHG. Recently the city has joined the Covenant of 

 
                                                             
11 http://worldpopulationreview.com/world-cities/guadalajara-
population/ 

Mayors for Climate and Energy, whose signatories 
agree to reduce CO2 emissions by at least 40% by 
203012. 

 

Guadalajara is committed to reducing CO2 
emissions by at least 40% by 2030 

 

Currently Guadalajara’s largest source of GHG 
emissions is energy, accounting for approximately 
80% of its 4.4M Ton CO2 emissions.  
Chivas Stadium’s various environmental policies have 
seen 50 tons of CO2 emissions avoided, whilst the 
water treatment and energy savings are yielding a 
saving of carbon in the atmosphere of approximately 
16,000 kg / year. 

Energy 
Guadalajara is progressively moving towards the use 
of clean energy sources, chiefly solar, wind and 
hydroelectric generation. The Municipal Climate 
Action Plan Zapopan guides the city’s energy policies, 
promoting community engagement and educational 
awareness of using energy efficiently. 

The architecture of the Chivas stadium enables natural 
light into the building, reducing the requirement for 
artificial light. In areas where lighting is required the 
stadium has a zone lighting control system called 
LUTRON. In addition to generating inputs of light, the 
stadium’s design maximises the flow of natural air, 
taking advantage of the air currents generated by being 
besides forests, minimising the requirements for GHG 
emitting air conditioning systems. The feasibility of a 
solar farm power plant is currently being explored, to 
provide the stadium with a source of clean energy.  

Transport 
The government of Guadalajara is looking to increase 
the coverage and efficiency of public transport systems 
within the city to reduce the use of private cars and 
improve urban mobility.  
Transport opportunities currently being explored 
include; the potential to run the public transportation 
fleet on natural gas, and growing the urban cycle 
network.  

The Chivas stadium is located approximately 14km 
from Guadalajara’s historic centre. Whilst it is easily 
accessible by car, public transportation is currently 

12 http://blog.ferrovial.com/en/2017/06/climate-change-strategy-
guadalajara/ 
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limited, with an average of only 5% of visitors to the 
stadium using public transport options. The stadiums 
management are seeking to increase the provision of 
green, sustainable transport options, most notably 
through improvements to cycling infrastructure and car 
sharing programs. 

Materials, waste and resources 
The municipality of Guadalajara is currently 
implementing a public policy for the comprehensive 
management of urban solid waste to reduce the amount 
of waste sent to landfill and reducing methane 
emissions.  

Waste management practices at the Chivas Stadium 
are carried out in accordance with state environmental 
standards and promote the separation and collection of 
recyclable material (PET, Cardboard and Aluminum) 
under the Special Handling Waste Plan.   

Water 
Guadalajara is committed to improving water 
conservation, through strategies outlined in the 
Municipal Climate Action Plan Zapopan. An 
integrated approach to water and soil management is 
proposed to increase infiltration and promote the 
natural recharge of aquifers and hydrological systems 
and promote methods for water saving and efficiency. 

A "Wetlands", water treatment plant was built to 
process the residual water from the Chivas stadium 
and treats 100% of residual water. The 123,000m2 
green areas within and surrounding the stadium are 
irrigated with water produced by wetlands and the 
rainwater stored in the storm tanks. 

The roof of the stadium captures all the water that 
arrives in the rainy season and through the 16 columns 
that support it, the water is driven to 5 tanks. Two of 
which are storm/raw tanks, two for filtered rainwater 
and one for potable water. 

Water efficiency has been considered for the operation 
of the stadium’s facilities, particularly the inclusion of 
Designflow reducers in sinks to control the water flow.  

Climate and Air Quality 
Guadalajara has a humid subtropical climate that is 
quite close to a tropical climate, featuring dry, warm 
winters and hot, wet summers. The city has strong 

 
                                                             
13 https://en.wikipedia.org/wiki/Guadalajara#Climate 

seasonal variation in precipitation, during the rainy 
season, afternoon storms are very common and can 
sometimes bring hail flurries to the city. Annual 
average rainfall is approximately 1,002mm.  

Temperatures range from highs of 39 °C in May to 
lows of 0 °C in the outskirts of the city in winter. 
Snowfall is extremely rare, last occurring in 199713. 

In Mexico, CO emitted from vehicles is the principal 
source of carbon monoxide, accounting for 91.8% of 
the total (38,521 kton/year) in 2005. In 2011, 
Guadalajara exceeded the World Health Organisation 
and EU annual guidelines for PM1014.  

Biodiversity 
Urban growth has put pressure on the natural 
ecosystems of the municipality. To overcome the 
deterioration and pollution of natural resources, 
Guadalajara are strengthening forest and soil 
management schemes in the municipal territory, 
restoring degraded areas and have instigated a 
reforestation program with a goal of planting one 
million trees. 

 

One million trees will be planted as part of the 
city’s reforestation program. 

 

Natural areas in the municipality that act as carbon 
sinks and biological corridors are being recognised and 
protected, whilst degraded agricultural lands are being 
allocated as ecological conservation zones and 
recharge aquifers. 

The Chivas Stadium works to help secure the 
wellbeing of the surrounding environment and local 
priority species in partnership with the AVES 
program. The area around the stadium has been 
incorporated as an extension of the "Bosque de la 
Primavera"; protected federal zone and includes three 
lagoons that are water supply shock absorbers.  

14https://pdfs.semanticscholar.org/6cb4/48de0161d0ca3ec7e3246d2bc2c
d7efb95af.pdf 
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Mexico City 
Mexico City, the capital and most populous city in the 
Mexico has experienced rapid growth over the past 
century, resulting in distinct environmental challenges.  
The city has experienced past challenges with air 
quality, and since the 1990’s the federal and city 
governments have implemented strategies and policies 
to manage air quality and emissions.  Other areas of 
focus have included increasing resilience to the effects 
of climate change, protecting green areas and 
achieving energy efficiency. 

The city is experienced in hosting large scale sporting 
events, having hosted two FIFA World Cups, two Pan 
American Games and an Olympic Games. 

Sustainability 
Mexico City’s government aims to increase the city’s 
resiliency as well as the population’s adaptation 
capacities, particularly for the 5.6 million people most 
vulnerable to extreme weather events, such as 
flooding. The 2018-2024 Mayoral Administration will 
produce a new Climate Action program with a long-
term vision (2021-2030) including mitigation goals.  

The current Climate Action Programme (2014-2020) is 
used as a planning policy tool to integrate, coordinate 
and promote actions to reduce sustainability related 
risks. 

Carbon 
Mexico City has committed to developing a Climate 
Action Plan compatible with the Paris Agreement as 
part of the ongoing process towards 2050 carbon 
neutrality. The implementation of the Climate Action 
Program is expected to achieve the direct mitigation of 
approximately 8 million tons of CO2 up to 2020. 

To achieve emissions reductions and carbon neutrality 
Mexico City’s government are exploring strategies to 
contain the urban sprawl, improve quality and 
sustainability of the local environment, biodiversity 
and natural resources, and invest in education, research 
and development.  

 
 

 
                                                             
15 http://usmex2024.uscmediacurator.com/wp-
content/uploads/2013/08/Renewable-Energy-factsheet.pdf 

Energy 
Mexico has enormous renewable energy potential: as 
much as 6,550 MW in solar, 20 GW in wind, and 
1,000 MW in geothermal, in addition to excellent 
possibilities for biofuels15.  

 

Renewable energy currently contributes to 
approximately 26% of electricity generation 

in Mexico. 
 
Mexico City’s Climate Action Program seeks to 
transition local energy generation to renewable sources 
and promote the energy efficiency vision. Through the 
Sustainable Buildings Certification Programme, the 
owners and tenants of commercial, residential and 
industrial buildings receive information and guidance 
on methods to improve energy efficiency and energy 
saving measures. 

Transport 
The Mexico City Climate Action Program and the 
Mobility Program (2013-2018), feature strategic 
priorities for a sustainable transportation, including 
converting the public transport fleet into low carbon 
technologies and improving cycling infrastructure. 

In 2016, 13.6km of bike lanes were added to the city’s 
existing network of has bike lanes, bus/bike lanes and 
complete streets schemes that add up to a total of 
170.11km for bicycle traffic. The city’s public bicycle 
share system ‘ECOBICI’ currently has 480 bicycle 
stations and 6,800 bicycles with which 35,000 daily 
trips are made on average. 
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The Mexico City Electric Transport Service provides a 
non-polluting, safe and reliable transportation 
alternative, consolidating zero emissions network 
corridors with trolleybus and light train, which 
contribute to increasing rates of urban mobility and 
reduce pollutant emissions into the atmosphere. 

 

Approximately 30% of visitors travel to 
Estadio Azteca by public transport.  

 

Located approximately15km from the historic city 
centre, the Azteca Stadium is easily accessible by 
public transport. The light rail system with a capacity 
of 300 people per train and public bus with a capacity 
of 55 passengers per bus. 

Materials, waste and resources 
According to the 2014 Solid Waste Inventory, more 
than 12 thousand tons of waste were generated daily in 
Mexico City, of which 48% come from households 
and only 12% are recycled.  

The Mexico City Climate Action Program guides the 
city on waste management and outlines plans for the 
construction of an organic waste biodigestor plant and 
a 5000 metric tons waste incineration plant, to generate 
the energy required for the whole city subway 
network. 

The Azteca Stadium is adopting actions to reduce solid 
waste and encourage recycling of the material used 
during events. Currently ecologically friendly and 
recycled products are used for field and stadium 
maintenance. 

Water 
Mexico City’s population is predicted to reach nearly 
23 million by 202516. The growing population has 
placed increasing pressures on the city’s water sources.  

 

Currently, 46% of the required 29 m3/s of water 
per day comes from local sources. 

 
Mexico City´s Climate Action Program and the 
Resilience Strategy, seek to improve water 
management and list hydric resilience as a priority 
with a vision for 2025 and 2040. To reduce the 
 
                                                             
16 http://worldpopulationreview.com/world-cities/mexico-city-
population/ 

pressures on local water sources, local regulation states 
that new buildings in the city have to install rainwater-
harvesting systems. 

Climate and Air Quality 
Mexico City has a subtropical highland climate due to 
its tropical location and high elevation, the average 
annual temperature varies from 12 to 16 °C. 
Precipitation is predominantly in the summer months, 
with the area receiving about 820mm of annual 
rainfall. Dense hail is not uncommon. 

Whilst improvements have been made to air quality in 
Mexico City since being dubbed in 1992 “the most 
polluted city on the planet", in April and May 2016 
ozone and suspended matter pollution in the city had 
reached levels that were detrimental to health17.  

Under the comprehensive ProAire IV programme 
(2011-2020) measures to improve air quality in 
Mexico City have been diverse, from closing the city’s 
most polluting factories to banning cars one day per 
week in the city´s metropolitan area.  

The ProAire programme contains 89 measures and 116 
separate actions across eight strategy areas, including 
energy consumption, greening of the municipal 
transport fleets, education, green areas and 
reforestation, capacity building and scientific 
research18. 

Biodiversity 
Mexico City has great natural wealth, 59% of the 
territory of the city is classified as conservation land, 
which is continuously monitored to ensure ecosystem 
balance and environmental protection. 

Within the city, green roofs have been developed on 
public buildings as part of a comprehensive public 
policy on sustainable urban development. During the 
current administration, 19,152 square meters of green 
roofs have been created.  

 

  

17 https://en.wikipedia.org/wiki/Air_pollution_in_Mexico_City 
18 http://www.c40.org/profiles/2013-mexicocity 
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Monterrey 
Monterrey is one of the wealthiest cities in Mexico, 
serving as the base of many large international 
corporations. The city is located in the north-eastern 
state of Nuevo León, in the foothills of the Sierra 
Madre Oriental.  

Monterrey has a passion for football, the Clásico 
Regiomontano, the local derby between the city’s two 
professional teams is renowned for being one of the 
most intensely competed derbies in Mexican football. 
During the 1986 FIFA World Cup the city hosted 8 
matches. 

 

Sustainability 
Nuevo Leon´s State Development Plan for 2016-2021 
has a chapter dedicated to Sustainable Development in 
which a vision of the state with low pollution levels 
and enhanced natural environments with ecological 
value and scenic beauty is presented. 

BBVA Bancomer Stadium was granted LEED Silver 
Green Building Certification by the US Green 
Building Council in 2016 in recognition of its 
sustainable, environmentally friendly design, its 
efficiency in resource usage and its sustainability 
driven operational protocols used within the stadium.  

 

BBVA Bancomer Stadium has LEED Silver 
Green Building Certification 

 

Carbon 
As a country, Mexico has pledged to reduce its 
greenhouse gas emissions by 22% below baseline in 
2030, equivalent to a 9% increase in emissions above 
2010 levels19. The city of Monterrey is located within 
the state of Nuevo León, whose gross GHG emissions 

 
                                                             
19 http://www.climateactiontracker.org/countries/mexico.html 

have been rising at a higher rate than the nation as a 
whole20. Monterrey plans to mitigate this by 
encouraging actions against climate change, and to 
reduce carbon. 

Energy 
Biogas produced in a landfill (SIMEPRODE) provides 
80% of the energy consumed by public lighting in the 
city of Monterrey, government offices, DIF and 
METRORREY (subway). 

 

Biogas provides 80% of the energy consumed 
by public lighting in the city 

 

The BBVA Bancomer Stadium is participating in the 
“Clean Industry programme”, run by the Federal 
Environmental Protection Agency to improve their 
efficiency, environmental performance and make them 
more competitive. 

Transport 
The city of Monterrey does not have a passenger 
railway / train system, instead it relies on its subway 
network. The subway has two existing lines and a third 
is under construction.  It should be operating before 
the end of 2018. 

On a working day, the subway system moves around 
441,750 passengers. The energy used to operate the 
subway comes from biogas produced by 
SIMEPRODE. 

The bus network in Monterrey is becoming 
increasingly ‘green’, with 80 of the Bus Rapid Transit 
fleet vehicles operating on natural gas, and a further 20 
vehicles in the process of being acquired. The 
administration is committed to adapting all of the 
buses in the public transportation system in the state to 
run using natural gas.  

BBVA Bancomer Stadium is located in the Parque La 
Pastora forest area, in the Guadalupe suburb south-east 
of the Monterrey metropolitan area. The stadium is 
easily accessible using public transport, both 
Monterrey’s bus and metro systems are within a 10 
minute walk of the stadium. Currently, approximately 
30% of visitors to the stadium arrive by public 
transport. 

20http://www.becc.org/uploads/files/greenhouse_gas_emissions_in_nue
vo_leon_june_2010.pdf 
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Approximately 30% of spectators arrive at 
BBVA Bancomer Stadium by public transport. 

 

Materials, waste and resources 
There is a notable lag in the waste sorting culture as 
well as waste reduction efforts in Monterrey, however 
an inclusive recycling program has been introduced in 
addition to a campaign called “Refill Revolution” 
which asks people to use a single cup in sporting and 
musical events, reducing the use of plastic and 
protecting the environment.  

Water 
Water usage in the state is mainly allocated to 
agriculture (63.8%), and only around 21% is urban 
consumption. The use and handling of water is 
inefficient, since the focus has been primarily to 
increase the capacity rather than to reduce the usage. 

The “Proadapt Monterrey” initiative is focussed on 
increasing water resilience, supported by the 
Interamerican Bank for Development and NGO’s. The 
local government promotes reducing water usage and 
preventing the discharge of pollutants into the system 
in order to decrease the water footprint caused by 
industry and homes. 

Climate and Air Quality 
Monterrey has a semi-arid climate and is one of the 
warmest cities in Mexico. Summers are generally hot, 
whilst winters are mild, with temperatures rarely 
below freezing. Monterrey frequently experiences 
extreme weather changes, sometimes reaching 30 °C 
in January and February, despite these being the 
coldest months, in April and May 2011 temperatures 
reached 45 °C, causing fires in the city. It is not 
uncommon for hurricanes to hit the city, causing 
significant amounts of damage21.  

The Strategy for Air Quality Program aims to control, 
mitigate and prevent the issuing and concentration of 
pollutants in the atmosphere through the “Nuevo León 
respire” programme. 

 
                                                             
21 https://en.wikipedia.org/wiki/Monterrey#Climate 

Biodiversity 
The state has valuable natural resources, including the 
most wildlife conservation units (UMA) in the 
country.  

The “Zona Verde” Ecological Restoration State 
Program has the objective of planting 500,000 trees in 
the Metro Area between 2016 and 2021 in order to 
increase the amount of green areas, promote their 
correct upkeep and reduce the water footprint 
generated in order to maintain them.  

 

500,000 trees will be planted between 2016 and 
2021 

 

This program is mapped out in a way that priority is 
given to areas that are both lacking green zones and 
have a lower income population, resulting in both 
environmental and social benefits.  

 

 

  



The United Bid  | Section 24 - Environmental Protection    
 

 Arup | Environmental Impact Assessment | 16 March 2018 

 
 
 

34 

Boston 
Boston, the largest city in New England and one of the 
oldest cities in the United States has expanded 
significantly beyond its original peninsula through 
land reclamation and municipal annexation. The city’s 
official elevation is only 5.8m above sea level, leading 
Boston to being listed by The World Bank as one of 
the top 10 cities most at risk from sea level rises. 

Sports are a major part of the city's culture; the city is 
home to several major league sports teams; including 
the New England Revolution Football team. 

  

 

Sustainability 
The Climate Action Plan serves as Boston's blueprint 
for reaching its goals of reducing greenhouse gas 
emissions 25% by 2020 and being carbon neutral by 
205022. The Greenovate Boston 2014 Climate Action 
Plan Update builds upon seven years of work in 
reducing citywide greenhouse gas emissions and 
preparing for the unavoidable impacts of climate 
change. 

Carbon 
The state of Massachusetts Carbon Dioxide emissions 
in 2015 were 66.0 million metric tonnes, putting them 
28th in the US. Boston has a target of reducing GHG 
emissions 25% by 2020 and 80% by 2050, to ensure 
the City is prepared for the impacts of climate change. 

Carbon Free Boston is an initiative to prepare the City 
to go carbon neutral by 2050. The first step within the 
initiative, the Carbon Free Boston report, will analyse 
the costs and benefits of policies and technologies that 
could enable Boston to reach this goal23. 

 

 
                                                             
22 https://www.boston.gov/departments/environment/climate-action-plan 
23 http://greenovateboston.org/ 

In order to achieve their strict GHG goals, the city has 
developed and are implementing the Boston Climate 
Action Plan and Greenovate Boston Climate Action 
Plan Update. 

 

Boston has a target of reducing GHG emissions 
25% by 2020 and 80% by 2050. 

 

The Climate Action Plan will ensure Boston's 
continued global leadership in reducing GHG 
emissions and preparing for climate change by 
developing a framework for action.  

Energy 
Massachusetts generated 66% of its electricity from 
natural gas and 5.8% of its electricity from coal in 
2016. In 2015, 27% of Massachusetts' households used 
fuel oil to meet their primary home heating needs, 
more than five times higher than the nationwide 
average of 5.1%24. 

Boston utilises green power Renewable Energy 
Certificates (RECs) to meet 27% of its purchased 
electricity needs and uses leading edge REC swapping. 

Between 2007 and 2015 the Gillette Stadium reduced 
its electrical consumption by 26% and natural gas 
consumption by 43%. These reductions were achieved 
through the use of solar and wind energy systems at 
the stadium and its facilities and upgrading the lighting 
in the parking lots to energy efficient LED, resulting in 
an annual saving of 1.5M kWH.  

 

Between 2007 and 2015 the Gillette Stadium 
reduced its electrical consumption by 26% 

 

Stadium management are investigating options for 
additional solar and wind systems, and a proposed 
combined heat and power facility on site 

Transport 
The transportation sector accounts for nearly a quarter 
of GHG emissions in Boston. The city is exploring 
opportunities to increase the use of low or no carbon 

24 https://www.eia.gov/state/?sid=MA 
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fuels, reduce vehicle miles travelled, and increase the 
use of public transportation, biking, and walking25.  

Boston’s bikeshare program, Hubway, is growing each 
year bringing service to new neighbourhoods and 
adding capacity in existing service areas. Commencing 
in 2018 the city will be installing an additional 70 
Hubway bike stations and working to improve cycling 
infrastructure in the city, installing buffered and 
separated bike lanes. 

The MBTA operates a train station adjacent to Gillette 
Stadium providing fans a short 200-yard walk from 
station to stadium gates. The MBTA service connects 
Boston's South Station and Back Bay Station, which 
are both close to primary hotels and Gillette Stadium.  

Materials, waste and resources 
In 2016, Boston produced an estimated 600,000 tons 
of municipal solid waste, 242,000 tons of which came 
from city residents, they recycled and composted 21% 
of it26. 

 

600,000 tons of municipal solid waste produced 
by the city in 2016 

 

Zero Waste Boston is an initiative to transform Boston 
into a zero-waste city through planning, policy, and 
community engagement. The initiative will engineer 
the transition towards material use reduction, repair, 
and reuse.  

A technical study of Boston's waste management has 
been commissioned as part of the city's zero waste 
planning process which will inform Carbon Free 
Boston, and its results will contribute to the City's next 
update of its Climate Action Plan27. 

Gillette Stadium and Patriot Place was named 
MassRecycles Business Recycler of the year in 2016. 

Recycling efforts in 2016 alone at the stadium 
conserved 1.7 Million gallons of water, over 2,100 
cubic yards of landfill airspace and reduced GHG 
emissions by 303 metric tons28. 

 
                                                             
25 https://www.boston.gov/departments/environment/carbon-free-boston 
26 http://www.greenovateboston.org/zero_waste_a_beautiful_circle 
27 http://greenovateboston.org/ 
28 https://www.csmonitor.com/Environment/2017/0614/Boston-s-bid-
for-zero-waste-when-less-really-is-more 

Water 
Boston adheres to the federal Clean Water Act which 
regulates discharges of pollutants into waters and the 
quality standards for surface waters. 

The city has been exploring a pavement-to-parks/water 
absorption plan for neighbourhoods to improve storm 
water management and new developments have 
included harvested rainwater systems29. 

Climate and Air Quality 
Boston's coastal location on the North Atlantic 
moderates its temperature but makes the city very 
prone to Nor'easter weather systems that can produce 
much snow and rain. The city averages 1,110 mm of 
precipitation a year, with 111 cm of snowfall per 
season. Thunderstorms are common between May and 
September, Boston has never been hit by a tornado, 
however it experiences many warnings. Damaging 
storms are more common to areas north, west, and 
northwest of the city. Boston has been ranked the 
eighth most-at-risk coastal city in the world in terms of 
annual economic impact from projected flooding30. 

The Boston Air Pollution Control Commission works 
to maintain healthy air quality in the city, by regulating 
activities including; idling vehicles, construction and 
smoke from industrial sites. The city of Boston is 
currently ranked 37th for high ozone days out of 228 
metropolitan areas, 58th for 24-hour particle pollution 
out of 186 metropolitan areas and 118th for annual 
particle pollution out of 184 metropolitan areas. 

Biodiversity 
Wetlands are vital to Boston’s natural environment, 
providing a habitat for fish, shellfish, and wildlife, in 
addition to maintaining water quality and mitigating 
the impacts of flooding. In order to protect this 
important resource, the city supports programmes to 
restore and enhance the wetlands.    

29https://www.boston.gov/sites/default/files/greenovate_boston_2014_c
ap_update.pdf 
30https://www.boston.gov/sites/default/files/greenovate_boston_2014_c
ap_update.pdf 
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Cincinnati 
Cincinnati is the third largest city in Ohio, but is the 
fastest growing economic power in the Midwestern 
Unites States. It is also strategically located within one 
day’s drive of two-thirds of the US population31. 

The city boasts a 140-year history of professional 
sports and is home to the Soccer Association for Youth 
(SAY). Founded in Cincinnati in 1967, SAY oversees 
150,000 players and possibly contributes to the city 
having the highest rate of youth soccer participation 
per capita in the USA. 

  

Sustainability 
Since 2008, the Green Cincinnati Plan has established 
Cincinnati as a national sustainability leader. The plan 
is helping the city become more sustainable, equitable 
and resilient to address global climate change as a city 
and a region. One of the city’s aims is to use 100% 
renewable energy achievable through the proposed 
implementation of the largest city-owned solar array in 
the United States32.  

Cincinnati also promotes public participation in 
sustainability and environmental stewardship practices. 
The Office of Environment & Sustainability offers a 
host of residential programmes to “green” the city 
while the Greater Cincinnati Environmental Educators 
group facilitate the involvement of children by 
providing environmental education resources and 
training to teachers.  

Carbon 
Cincinnati recognises the role of climate on quality of 
life, economic well-being and overall sustainability. 
The city has developed a strategy to mitigate the whole 

 
                                                             
31 https://en.wikipedia.org/wiki/Cincinnati 
32 https://www.cincinnati-oh.gov/oes/citywide-efforts/climate-
protection-green-cincinnati-plan/ 

region’s environmental and climate impact by 
controlling carbon emissions. The Climate Protection 
Action Plan aims to reduce greenhouse gas emissions 
by 8% within 4 years, 40% within 20 years and 84% 
by 2050. 

In 2015, Citywide CO2 emissions totalled 7.6million 
tons (CO2 equivalent), almost 20% lower than the 
2006 emissions of 9.3million tons. The main sources 
of carbon emissions, accounting for 85% of the total, 
are the transport, commercial and residential energy 
sectors32.   

The average CO2 emissions per person in the United 
States is 25.5 tons. Cincinnati have greatly reduced 
their carbon contribution from 28.2 tons in 2006 to 
below the national average at 25.3 tons in 201533.  

Energy 
Renewable energy accounted for 2.3% of Ohio’s net 
electricity generation in 201634. This is only set to 
increase as Ohio law requires that 12.5% of all 
electricity sold by Ohio’s electric utilities companies 
must be generated from renewable energy sources by 
2027.  

Cincinnati’s energy efficiency programs are projected 
to reduce the total electricity consumption by 0.2% 
every year between 2008 and 2030. This is supported 
by The Greater Cincinnati Energy Alliance, a non-
profit organisation facilitating investment in energy 
efficiency and renewable energy sources.  

Transport 
Cincinnati is one America’s most convenient gateways 
with nearly 200 flights providing direct transport to 
over 80 cities from the Cincinnati/Northern Kentucky 
International Airport.  

At ground-level, Cincinnati Metro provides 17million 
bus rides every year. Approximately 20% of 
downtown Cincinnati’s workforce use the Metro to 
commute into the city on a route that also serves the 
city’s cultural centres.  

The Transit Authority of Northern Kentucky also 
provides a Southbank Shuttle and the Airporter 
providing cheap, fast and reliable transport to key 
destinations.  

33 https://insights.cincinnati-oh.gov/stories/ 
34 https://www.puco.ohio.gov/be-informed/consumer-topics/how-does-
ohio-generate-electricity/ 
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Cincinnati’s compact nature makes it easy to 
walk to world-class attractions35 

The Streetcar is also a convenient option. The 
Cincinnati Bell Connector is an electric street car 
operates on a 3.6 mile loop of the urban core and 
operates 18 hours a day, 365 days a year.  

Materials, waste and resources 
In 2015, 70% of Cincinnati’s people participated in 
recycling efforts. This equated to over 16,000 tons of 
waste being recycled and 21% of total waste being 
diverted from landfill in 201533. Almost 72% of waste 
in 2012 comprised plastics, paper and organics. 

The Greater Cincinnati Food Waste Action Plan sets 
out a strategy to reduce food loss and waste by 50% by 
2030, while the Green Cincinnati Plan is even more 
ambitious aiming for zero waste by 205032. This 
strategy focuses on recycling organic wastes through 
anaerobic digestion and commercial or backyard 
composting. 

The Cincinnati Bengals also promote recycling at all 
their home games, both at the pregame tailgate parties 
and in the Paul Brown Stadium itself. This involves a 
recycling awareness campaign with radio 
announcements and video board messages on “Trash 
Talk”36. Additionally, there are numerous recycling 
containers both in and around Paul Brown Stadium. 

Water 
The Greater Cincinnati Water Works (GCWW) serves 
the City with a plentiful water supply from Ohio River, 
supplying 88% of potable water through the Miller 
Treatment plant, and the Greater Miami Aquifer, 
supplying the remaining 12% of potable water through 
the Bolton Treatment Plant37. GCWW has 13 
monitoring stations along the Ohio River and 
implements a source water protection program to 
ensure good water quality. 

Potable water is very easily accessible around Paul 
Brown Stadium, including at the Banks Riverfront 
Park and the Cincinnati Bengal’s Practice Field.   

Climate and Air Quality 

Cincinnati has a warm and temperate climate which 
receives significant rainfall and is classified as a 

 
                                                             
35 https://www.cincyusa.com/transportation/streetcar/ 
36 http://epa.ohio.gov/ocapp/recycling/partners.aspx#165168122-
cincinnati-bengals---stadium-recycling 

Humid Subtropical Climate. The temperature averages 
12°C, with July being the warmest month averaging 
24.3°C and February being the coldest averaging -
1.7°C. The City receives an average of 1052mm of 
precipitation annually, with May being the wettest 
month averaging 112mm and February being the driest 
month at 67mm38. 

In 2016, Cincinnati achieved all the US EPA National 
Ambient Air Quality Standards except for Ozone 
which exceeded the 0.070ppm (8hour) by 0.002ppm. 
To improve all aspects of air quality, Cincinnati is 
developing an Air Quality Action Plan as well as 
increasing tree canopy cover to capture air pollutants 
through the Taking Root coalition: aiming to plant 2 
million trees by 202032. 

Biodiversity 
Hamilton County is home to nine federal endangered 
species and over 30 Ohio State endangered species. To 
determine if any of these species can be found in 
Cincinnati, the city is going to undertake a 
Biodiversity Assessment alongside external 
organisations. This will enable to protect certain areas 
with natural communities at risk. 

Green Cincinnati’s Plan is already boosting tree cover 
in the city, aiming to achieve at least 40% tree canopy 
coverage city-wide. The Taking Root program planted 
300,000 trees in the last five years and aim to have 
planted 2 million by 2020. This will contribute to 
regulating urban temperatures, intercept rainfall and 
act as a carbon sink as well as boosting biodiversity 
and species richness32. 

Sustainable land management strategies are building 
on the Green Cincinnati Plan and protecting native 
species form invasive species like Amur (bush) 
Honeysuckle, Emerald Ash Borer and Asian Long-
horned Beetle.  

 

 

 

 

 

37 https://www.cincinnati-oh.gov/water/about-greater-cincinnati-water-
works/water-sources-resource-protection/ 
38 https://en.climate-data.org/location/1613/ 
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Dallas 
Dallas, located in the U.S. state of Texas, is one of the 
fastest-growing cities in the United States, with a 
growth rate of approximately 2%. The city has 
developed as a strong industrial and financial centre, 
with a major inland port and one of the largest and 
busiest airports in the world. 

The AT&T Stadium is one of the largest stadiums in 
the NFL by seating capacity and has hosted several 
CONCACAF Gold Cup games over the last decade.  

Sustainability 
The city of Dallas has developed a sustainability plan 
with six primary goals, to tackle air quality, land use, 
water quality, materials management, energy and 
social equity. A primary objective of the city is to 
provide visionary environmental performance in the 
mobilization, operation and legacy of events that affect 
the community.  

This mission is supported by a rigorous and broadly 
applied environmental management system (EMS) 
based on ISO 14001 standards and local 
implementation of Federal, State, Regional, and City 
standards. 

Carbon 
The state of Texas was the leading emitter of Carbon 
Dioxide in the US in 2015, with emissions amounting 
to 626.0 million metric tonnes39. The city of Dallas has 
set a target to be carbon neutral by 2050. 

Energy 
The city uses over 720 million kilowatt hours of 
electricity annually and in 2015 began purchasing 
enough renewable energy credits from wind power to 
cover 100% of the electric power used by City 
facilities. Utilizing wind power prevents over 50,000 
tons of carbon dioxide from being emitted into the air.  

In order to reduce GHG emissions Dallas now require 
new City facilities to be built to LEED Platinum, Gold, 
Silver, and Certified levels. Lights in City Hall office, 
taxiways, traffic lights and school zone flashers are to 
be upgraded to LED.  

 
                                                             
39 https://www.eia.gov/state/rankings/?sid=TX#series/226 

Transport 
Dallas is focused on the transition to low carbon and 
energy efficient transport. DART trains have the same 
emissions as a golf cart and use 24% less energy per 
passenger mile than a typical car whilst DART buses 
use 9% less energy per passenger mile than a typical 
car.  

 

Dallas has invested over $25 million in the past 
decade to cut bus emission by 68%. 

 
The city of Dallas has strategies to reduce GHG 
emissions from transportation. Electric vehicles can be 
charged at City Hall, Fair Park, Love Field and many 
more places, all listed on GreenDallas.net under 
Transportation40. 

The number of hiking and biking trails has increased in 
the city and initiatives such as Dallas Bicycle Program 
and Bike Share have been introduced. There is a free 
bus route to parts of Dallas (DART D-Link route 722), 
which endeavours to encourage more individuals to 
use public transport. 

As a city, Dallas are seeking to continually invest in 
making their transport network more efficient, 
encouraging utilization of rail and bus transit, street 
cars, development of bike lanes and programs, and 
development of high speed rail service beginning in 
2022. Options for purchasing electric vehicles and 
alternative fuel vehicles are being explored for the City 
fleet. 

The AT&T stadium is only accessible via the Metro 
Arlington Xpress (MAX) bus system; a 0.4 mi 
(0.64 km) walk from the Collins and Andrews stop 
which connects with the Trinity Rail Express (TRE) 
station at CentrePort/DFW Airport.  

Materials, waste and resources 
The City of Dallas maintains rigid enforcement of 
regulations regarding waste disposal and recycling as 
they consider strict enforcement and aggressive 
environmental protection measures key to reducing the 
city’s negative environmental "footprint".  

Dallas is striving to reduce waste by 84% by 2040 as 
part of the Zero Waste 2040 Plan. Residential 
recycling participation rate has increased to 75.1% 

40 http://annualreport.dallascityhall.com/wp-
content/uploads/2014/12/2014-Annual-Report_English.pdf 
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from 70.4% since 2011-12, attributed to initiatives 
such as the Big Blue Bin and Community Recycling 
Containers which streamlines recycling.  

 

Dallas has a goal or reducing waste 84% by 
2040 

 

The city has engaged in a range of programmes to 
encourage the recycling of electronics and hazardous 
household waste. The Cease the Grease initiative 
enables residents to deposit used cooking oil at 
designated sites which will then be converted into 
biofuel. 

The AT&T stadium provide food grown entirely with 
organic techniques and donate extra prepared food 
from events to various organisations and shelters. 

Water 
The City of Dallas reduces water wastage by 
inspecting water mains for leaks and promotes the use 
of recycled grey water. The ‘Lawn Whisperer’ water 
conservation campaign by Dallas Water Utilities 
educates residents about saving water, cutting utility 
bills and publish watering restrictions for lawns.   

Climate and Air Quality 
Dallas has a humid subtropical climate, characterized 
by a relatively wide annual temperature range. Located 
at the lower end of Tornado Alley the city it is often 
prone to extreme weather, tornadoes and hailstorms. 

Summers in Dallas are very hot and humid with an 
average high of 36 °C whilst winters are mild to cool. 
January is typically the coldest month, with an average 
daytime high of 14 °C41. 

The two key air quality issues facing the City of Dallas 
are ground level ozone and the emission of greenhouse 
gases that effect global climate change. 

Dallas ranked 13th for high ozone days out of 228 
metropolitan areas, 72nd for 24-hour particle pollution 
out of 186 metropolitan areas and 39th for annual 
particle pollution out of 184 metropolitan areas. 

The Dallas/ Fort Worth region meets the standard for 
five of the six criteria air pollutants defined by the 
EPA: carbon monoxide, lead, nitrogen dioxides, 
particulate matter, and sulphur dioxide. Ozone, the 
 
                                                             
41 https://en.wikipedia.org/wiki/Dallas#Climate 

sixth criteria pollutant, is the only air pollutant for 
which the National Ambient Air Quality Standard is 
not met. Despite non-attainment for ozone, there has 
been a steady improvement measured across the area 
in recent years. 

 

Dallas meets air quality standards for 5 out of 6 
criteria air pollutants 

 

Emission reductions have been achieved by 
implementing more stringent controls at stationary 
sources (stacks), by driving cleaner cars, using cleaner 
energy options, and by utilizing cleaner construction 
equipment. 

Biodiversity 
The care and protection of natural resources is a high 
priority for the North Texas region, with more than 
50,000 acres of public parkland in Dallas alone and 
over 60 lakes within a 100-mile radius of the city. 

To maintain a balance between development and 
natural areas the city has put in place strategies, 
designating 27% of land to remain as green space. 

City plans and programs focus on increasing the urban 
tree canopy to reduce the urban heat island, conserving 
the Monarch Butterfly habitat, preserving the Great 
Trinity Forest and Blackland Prairie and adopting the 
Environmental Element of "Forward Dallas!", a 
comprehensive land use plan focusing on 
sustainability, as well as air and water quality. 
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Denver 
Denver, Colorado dates to 1858 when a small group of 
prospectors from Georgia discovered gold at the foot 
of the Rocky Mountains42. Colloquially known as the 
Mile High City, Denver is the highest major city in the 
US at exactly one mile above sea level. 

The population is in excess of 680,000, increasing 
almost 16% between 2010 and 2016 making it one of 
the fastest growing major cities in the US43. In 2016, 
the US News & World Report named Denver as the 
best place to live in the US. 

Sustainability 
Denver is striving to be a sustainable city by 2020, 
supported by the 2017 Sustainable Denver Summit. 
Various sustainability goals for the community and 
government have been set for 2020. This includes 74% 
of children having a healthy weight, recycling and 
composting 34% of waste, reducing fossil fuel use by 
50% and make all rivers and creeks swimmable and 
fishable. In 2016, the city had already achieved 20% of 
waste recycled and made 7 out of 10 rivers fishable44. 

Additionally, Colorado ranked fifth in the country for 
LEED green building in 2015. Notable LEED projects 
in Denver include the Republic Plaza, Granite Tower 
and Commuter Rail Maintenance Facility and these are 
only expected to increase in number with LEED 
construction estimated to have contributed over 
100,000 jobs and $9billion between 2015 and 201845.   

Carbon 
Denver is on track to reduce greenhouse gas emissions 
by 10% per capita below the 1990 levels by 2020 and 
by 80% by 2050 using their Climate Action Plan.  

Denver aims to reduce emissions to 11.8 million tons of CO2 
equivalent by 2020 

In 2013, citywide emissions equated to 13 million tons 
CO2 equivalent, or 20 tons of CO2 per person. The 
primary sources of CO2 emissions, accounting for 70% 
of citywide emissions, are commercial energy use, 
residential energy use and gas and diesel vehiclesError! B

ookmark not defined.. 

Denver has already reduced its greenhouse gas 
emissions by 215,000 tons of CO2 between 2005 and 
2013, despite increases in population and building 
 
                                                             
42 https://www.denver.org/about-denver/denver-history/ 
43 https://en.wikipedia.org/wiki/Denver 
44 https://www.denvergov.org/ 

space. To reach the 2020 goal, the city will have to 
reduce community emissions by an additional 
1.2 million tons which they plan achieve by 
holistically addressing buildings and energy, land use 
and transport, consumption and waste and food and 
agriculture inefficiencies.   

Energy 
Colorado is energy rich, holding 4% of the nation’s 
proved crude oil reserves and the sixth largest natural 
gas reserves. In terms of renewable energy, the state is 
also leading the way. In 2016, 20% of Colorado’s 
electricity was from renewable sources, with capacity 
doubling since 2010. Colorado is also ranked 10th in 
the US for installed solar energy capacity44. 

Denver ranked 10th compared to other leading cities in 
the 2015 American Council for an Energy-Efficient 
Economy’s City Energy Efficiency Scorecard.    

Transport 
Denver is promoting more sustainable transport 
through car-pool initiatives, and improved walk and 
cycle routes and public transport. The aim is to 
minimise commuter traffic comprising single-occupant 
vehicles to 60% of all trips. 

 
The Regional Transportation District offers a host of 
bus journeys across Denver and cater for people with 
limited mobility. An airport rail links Denver 
International Airport and downtown Denver via Union 
Station; the 16th Street MallRide hybrid vehicle 
provides free transport along the heart of downtown; 
miles of dedicated bike paths and Denver B-Cycle bike 
sharing program makes cycling easy; and alternative 
transport in the form of rickshaws, pedal-cabs, scooters 

45 https://www.colorado.gov/governor/news/colorado-ranks-5th-nation-
leed-green-building 
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and horse and carriage are also available across the 
city.  

800 Trek bicycles are available to share from 88 stations across 
Denver 

The Mayor has also committed to deploying 200 
electric vehicles to the City’s fleet by 2020. This will 
avoid 2,300 tons of carbon emissions and save 
$800,000 in fuel and maintenance costs44. 

Materials, waste and resources 
The City has a goal of reducing its total landfill waste 
by 30%, or 76,347 tons, of the 2004 rates. By the end 
of 2010, Denver had successfully reduced its landfill 
tonnage by 34,500 tons through consumer participation 
in recycling and reduced waste creation.    

Denver’s total municipal solid waste generation is 
predicted to drop from 250,000 tons in 2011 to 
245,100 tons in 2030, equating to a 0.2% drop each 
year. This is partially due to raising public awareness 
and education.  

The Sports Authority Field at Mile High also actively 
encourages recycling both in and around the stadium, 
in parking areas and at the gates. Guests can dispose of 
glass and plastic bottles, aluminium and tin cans, 
cardboard, paper and other recyclable materials on the 
premises. 

Water 
The 2020 Sustainability Goals Progress include water 
quantity and quality aims for Denver. This includes 
reducing potable water use per capita by 22%, to 165 
gallons per day, compared to the 2001 usage. This has 
been consistently achieved since 2013, with people 
using just 142 gallons per day. 
The city also aims to make all rivers of a quality fit for 
swimming and fishing, of which no rivers were 
swimmable in 2016 but 70% were fishable.  
Denver Water supplies high quality potable water to 
1.4 million people in Denver, making it the biggest 
water utility in Colorado. They conduct around 70,000 
water quality tests daily to ensure nation and state 
requirements are met or exceeded44.  

 
                                                             
46 https://en.climate-data.org/location/1515/ 

  

Climate and Air Quality 
Denver has a humid subtropical climate, characterised 
by significant rainfall (400mm) throughout the year. 
The temperature averages 10.2°C, with July being the 
warmest month averaging 22.8°C and January being 
the coldest averaging -1.0°C. May is the wettest month 
with 66mm while January sees the least precipitation 
at 12mm46. 

Temperatures in Colorado have increased by 
approximately 2°F over 30 years, with peak runoff 
occurring up to a month earlier, and these trends are 
expected to continue due to climate change44. 

Over the last two decades, Denver has significantly 
improved its air quality. The city is now compliant 
with all the US EPA National Ambient Air Quality 
Standards except for Ozone, at approximately 
0.083ppm (8hour) in 201344. 

Biodiversity 
Denver appreciates the importance of biodiversity and 
healthy natural systems. The city comprises five 
designated natural areas, which are special areas of 
protected undeveloped land which provide shelter for 
pollinators, wildflowers and native trees and shrubs. 
These Natural Areas at Parkfield, Inspiration Point, 
Heron Pond, Camp Rollandet and Paul A. Hentzell, 
where selected for native vegetation, wildlife habitat 
and community connections44.   

Colorado also houses nine federally and state 
endangered species including birds such as the 
Whooping crane, fish such as Humpback chub and 
mammals such as the Gray wolf.  



The United Bid  | Section 24 - Environmental Protection    
 

 Arup | Environmental Impact Assessment | 16 March 2018 

 
 
 

42 

Kansas City 
Kansas City is the largest city in Missouri and forms 
part of the Kansas City metropolitan area, a 15-county 
metropolitan area that straddles the border between the 
U.S. states of Missouri and Kansas. 

Sustainability 
Over the past decade, leaders of the city of Kansas 
City have directed that sustainability be integrated into 
all aspects of city operations. The city has been 
progressive and innovative in its efforts to implement 
green initiatives, which represent part of a more 
expansive agenda to make Kansas City a truly 
sustainable city. 

Kansas City has adopted an ordinance requiring city 
construction and renovation projects to achieve at 
minimum a LEED Silver rating and housing projects 
funded by the City to be constructed to meet federal 
ENERGY STAR ratings to reduce energy use and 
utility bills47. 

The city earned a 4-STAR Community rating for its 
contribution to environmental and economic 
sustainability in 2017.  

 

 

Carbon 
The state of Missouri’s Carbon Dioxide emissions in 
2015 were 123.0 million metric tonnes, putting them 
13th in the US48.  

The Mayor of Kansas City was one of the first 50 US 
mayors to sign the Climate Mayors letter, pledging to 
continue work at the municipal level to achieve the 
goals of the Paris Climate Agreement after the US 
withdrew. In 2017 the Mayor and City Council 
adopted a resolution directing the City Manager to 
work with the Climate Protection Steering Committee, 

 
                                                             
47http://www.sustainablecitynetwork.com/city_profiles/read/article_22d
b7a32-02fd-11e0-96e3-00127992bc8b.html 
48 https://www.eia.gov/state/rankings/?sid=MO#series/226 

local utilities, and other community leaders to evaluate 
the feasibility of 10 clean energy initiatives. 

The initiatives are broad ranging and cover aspects 
including; the city’s capability to provide 100% of the 
electricity used in municipal operations from 
renewable sources, achieving ENERGY STAR 
certification for 90% of municipal buildings within 
five years; increasing water efficiency, and developing 
five 1 MW community solar facilities.  

 

30% reduction in greenhouse gas emissions by 
2020 

 

Kansas City has adopted a Climate Protection Plan, 
including goals for a 30% reduction in greenhouse gas 
emissions community-wide and in city government 
operations below year 2000 levels by 2020. 

Energy 
Kansas City has installed 25 kW solar panel systems 
on 58 of its municipal buildings, providing 1.45 MW 
of installed generating capacity. These installations 
operate under 20-year leases/solar service agreements 
that are in place until 2035. 

The Arrowhead Stadium complex features 82 solar 
panels on top of Stadium, 108 on top of the training 
complex and 108 on the grounds surrounding the 
club’s practice facility. Those solar panels can help 
offset 66 metric tons of carbon dioxide from the air every 
year. 

Transport 
Kansas City’s Transportation Outlook 2040 plan sets 
climate change and energy use policy goals to decrease 
the use of fossil fuels through travel demand reduction, 
technology advancements and transition to renewable 
energy sources. 

The city is looking to promote options that are 
pedestrian, bike and transit friendly for communities. 
Over the next three years the city aims to increase 
biking/walking/transit to 9% of total trips (12% by 
2025) and increase car sharing participation to 5,000 
participants (12,000 by 2025)49. 

 

49http://to2040.org/assets/2015_plan/6.0_ActiveTransportation_adopt_fi
nal.pdf 
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Kansas City aim to increase car sharing 
participation to 12,000 by 2025 

 

Kansas City B-Cycle is the metropolitan area’s 
bikeshare scheme, designed for short trips in the city. 
The scheme is a public/ private/ non-profit partnership 
and has over 41 stations serving the surrounding 
neighbourhoods. 

 

  
The MetroGreen Action Plan provides a greenprint for 
a metropolitan trails system that connects urban and 
rural green corridors throughout the Kansas City 
region. Approximately 324 miles of the proposed 
1,144-mile system have been developed so far. 

The Arrowhead Stadium are supporting the nations 
commitment to using electric vehicles by installing 
five free electric vehicle charging stations in the 
parking area. 

Materials, waste and resources 
The Kansas City Recycles Program provides a Blue 
Recycle Bin to each household within the city limits, 
enabling residents to recycle cans, plastic and paper. 
The MARC Solid Waste Management District is the 
Kansas City region’s solid waste planning agency, to 
increase waste diversion the city is looking to build 
expertise and understanding about local solid waste 
management needs, galvanizing community support 
and fostering creative partnerships. 

Water 
Kansas City Water Services have invested $24 million 
in infrastructure, to enhance the areas’ water quality. 
Currently the city’s Water Treatment Plant capable of 
producing up to 240 million gallons of water each day. 

 
                                                             
50 https://en.wikipedia.org/wiki/Kansas_City,_Missouri#Climate 

In 2016 the city’s Middle Blue River Green 
Infrastructure project received the Institute for 
Sustainable Infrastructure (ISI) Envision Platinum 
award. The project are the first green infrastructure 
projects of Kansas City’s Overflow Control Program 
and were implemented to reduce combined sewer 
overflows and improve water quality in the region. 

 

Kansas City’s Middle Blue River Green 
Infrastructure project has been awarded the ISI 

Envision Platinum award 
 

Climate and Air Quality 
The city lies in the northern periphery of the humid 
subtropical zone and experiences a humid continental 
climate. Summer months are hot and humid, with 
moist air riding up from the Gulf of Mexico. In 
contrast winters are cold with temperatures at/ below 
0.0 °C on 22 days, normal seasonal snowfall is 
between 34- 48cm. The city is located on the edge of 
the "Tornado Alley", and is prone to powerful storms, 
especially in spring50.  

Kansas City ranked 46th for high ozone days out of 228 
metropolitan areas, 49th for 24-hour particle pollution 
out of 186 metropolitan areas and 31st for annual 
particle pollution out of 184 metropolitan areas. 

Air quality has improved with a decrease of measured 
pollutants and days the air quality index exceeds 100. 
The Clean Air Action Plan (CAAP) for the Kansas 
City region provides guidance on voluntary actions to 
reduce ozone-forming emissions, both in the near 
future and long term. The CAAP contains four 
categories of emission reduction strategies: electric 
power plant controls, diesel engine retrofits, public 
education and long-term initiatives that promote 
sustainable development. 

Biodiversity 
Built Environment: Kansas City’s robust park system 
was a key component to a strong score in this goal 
area. The park system provides residents with 37.9 
acres per 1,000 residents and 96.7% of households are 
within three-miles of an off-road trail.  
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Los Angeles 
Los Angeles is the cultural, financial, and commercial 
center of Southern California, and the second most 
populous city in the United States. 

The city played host to matches during the FIFA 
World Cup in 1994 and Women’s World Cups in 1999 
and 2003. In 2017 Los Angeles was announced as the 
successful Host City for the 2028 Summer Olympic 
and Paralympic games.  

Construction is currently underway on the 80,000 seat 
Los Angeles Stadium at Hollywood Park complex, 
scheduled to open in 2020. LA is committed to a low-
waste, low-carbon, water-smart, and socially and 
economically inclusive FIFA World Cup.  

 

 

Sustainability 
In 2015 Los Angeles Sustainable City pLAn was 
created. The pLAn is a roadmap for a Los Angeles that 
is environmentally healthy, economically prosperous, 
and equitable in opportunity for all, focusing on both 
short-term results and long-term goals51. 

L.A. has had the greatest number of EPA-rated Energy 
Star certified buildings in the nation in six of the last 
seven years.  

Carbon 
California’s Carbon Dioxide emissions in 2015 were 
364.0 million metric tonnes, putting them 2nd in the 
US.  

As a member of the C40 Large Cities Climate 
Leadership Group Los Angeles is working with the 
world's largest cities in a collective effort against 
 
                                                             
51 http://plan.lamayor.org/ 

climate change. Los Angeles is striving to reduce 
emissions 80% by 2050, and has set a goal of improve 
GHG efficiency by 55% by 2035 from the 2008 
baseline.   

Energy 
California's total energy consumption ranks among the 
highest in the nation, however its per capita energy 
consumption is ranked 49th. This variation is largely 
due in part to the states mild climate and its energy 
efficiency programs.  

 

Los Angeles has the most installed solar power 
of any city in the US 

 

California leads the nation in solar thermal electricity 
capacity and generation. In 2016, California had 73% 
of the nation's capacity and produced 71% of the 
nation's utility-scale electricity generation from solar 
thermal resources. 

The Climate Action Plan calls to eliminate coal-based 
energy, increase energy conservation efforts for City 
buildings and operations, and expand the City's energy 
portfolio to be 100% carbon-neutral. 

Los Angeles has led the US with the nation's largest 
municipal green-building program (requiring LEED 
Silver or better), and has converted nearly 160,000 
streetlights to LED, the largest such retrofit in the 
world. Currently the Los Angeles Department of 
Water and Power has the most aggressive energy-
efficiency program of any California utility.  

Transport 
Metro's Environment Management System is the first 
transit program in the nation to be upgraded to the new 
ISO 14001:2015 standard.  

Since 2013 Metro has reduced agency-wide water 
consumption by 48%, nitrogen oxide emissions by 
89% and reduced criteria air pollutants (cancer and 
respiratory disease-causing pollution) from the city 
fleet by 700% since 2008. 

Metro's bus fleet is already green, consisting of over 
2,000 clean fuel buses burning Compressed Natural 
Gas. To expand the city’s green fleet 95 electric buses 
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have been ordered and a 100% zero-emissions fleet is 
anticipated by 2030. 

 

  
By 2017 LA will have more installed electric vehicle 
(EV) infrastructure than any city in the US. Charging 
points are available at 15 rail station parking lots with 
an intent to expand system-wide. Through its bike 
share programme more than 1500 bikes and 125 
stations are located throughout downtown LA, 
Pasadena, Venice and the Port of LA. 

To reduce carbon, Measure M has provided $120 
billion for Metro infrastructure improvements over the 
next 40 years, $14.1 billion of which will be spent on 
renovations at Los Angeles International Airport, 
including a subway line connector and remote rental 
car hub.  

Materials, waste and resources 
Los Angeles has the highest recycling rate of any big 
US city (population over one million) and aims to be 
the first big city in the US to achieve zero waste by 
2025. The landfill diversion rate currently stands at 
76.4% and a new anaerobic digestion facility is 
expected to be operational in 2020. 

One of the strategic priorities of the L.A. Food Policy 
Council is to ensure that all food scraps are collected 
and recycled into a usable product such as biogas, 
compost, livestock feed, or fuel. 

Water 
Los Angeles is the most water-efficient big city in the 
US. The city’s expanded Terminal Island Advanced 
Water Purification Facility came online in February 
2017, doubling recycled water production from 6 to 12 
MGD – enough water to supply 67,000 residents per 
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day. The City’s departments have reduced their water 
use by 25% under the guidance of the Mayoral Water 
Cabinet.  

Climate and Air Quality 
Los Angeles has a Mediterranean climate with an 
average of only 35 days with measurable precipitation 
annually. Downtown Los Angeles averages 379 mm of 
precipitation annually, which mainly occurs during 
November through March.  

Both freezing temperatures and snowfall are extremely 
rare in the city basin and along the coast, with the last 
occurrence in 1979. During autumn and winter, Santa 
Ana winds sometimes bring much warmer and drier 
conditions to Los Angeles, and raise the wildfire risk. 

According to the US Environmental Protection 
Agency, the LA region has the worst air quality of any 
region in the US. Los Angeles is currently ranked 1st 
for high ozone days out of 228 metropolitan areas. To 
improve air quality the city follows its Clean Air 
Action Plan, initiatives stemming from the plan have 
included; improvements at the Port of Los Angeles, the 
Clean Truck Program, installation of more EV 
charging stations on public/ municipal property and 
identifying strategies to improve air quality in Clean 
Up Green Up neighbourhoods52. 

Biodiversity 
The City of Los Angeles has an extensive system of 
16,000 acres of parklands, an urban forest of 700,000 
street trees and almost 500 urban agriculture sites. 

Los Angeles intends to expand the number of green 
spaces, to achieve the city’s goal of achieving 56% of 
Angelenos living within 1⁄2 mile of a park or open 
space.    

Los Angeles has an urban forest of 700,000 
street trees 

 

The City of Los Angeles lies within the California 
Floristic Province, which is globally recognized as one 
of thirty-five biodiversity hotspots on the planet and 
the only hotspot in the Continental United States. The 
City is home to a number of threatened and rare 
species and provides habitat for a wide range of native 
vegetation and wildlife.  
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Miami 
In 2012, Miami was classified as an Alpha- World 
City. An important hub in the global economic system, 
Miami is renowned as a tourist destination and is rich 
in arts, music and sports.  

The city was ranked by Forbes magazine in 2008 as 
"America's Cleanest City", for its year-round good air 
quality, vast green spaces, clean drinking water, clean 
streets, and citywide recycling programs53. 

 

  

Sustainability 
Southeast Florida is one of the most vulnerable regions 
to climate change in the United States.  As a low-lying 
coastal community with a large dense population, 
Miami is particularly vulnerable. The city has been 
proactive in its approach to tackling climate change, 
implementing policies, initiatives and sustainable 
management plans to address sea level rises, 
environmental protection and other sustainability 
issues.  

Miami-Dade County has established a design for a 
sustainable future embodied by its GreenPrint Plan, the 
focus of which is to achieve aggressive water 
conservation, energy efficiency and GHG emissions 
reductions54.  

The County's Sustainable Buildings program requires 
the design, construction, renovation, and maintenance 
of County facilities to follow sustainability standards: 
LEED Silver for buildings and Envision Silver for 
infrastructure. 
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Carbon 
The state of Florida’s Carbon Dioxide emissions in 
2015 were 231.0 million metric tonnes, putting them 
4th in the US. Under the GreenPrint Plan Miami-Dade 
has worked to reduce GHG emissions by 10% by 
2015, and is currently working towards 80% reduction 
by 2050 to achieve their commitment to the Cool 
Counties Program. 

In 2015 total community-wide GHG emissions totalled 
41,396,380 metric tons (mt) CO2e. The transportation 
sector was the leading emitter, contributing to 43% of 
overall emissions. 

Hard Rock Stadium is a proud member of the Green 
Sports Alliance and while not currently LEED-
Certified, recent renovations have reduced the 
facility’s carbon footprint. 

Energy 
Renewable energy accounted for almost 2.2% of 
Florida’s utility-scale net electricity generation in 
2016, nine-tenths of which came from biomass55. 

In order to meet GHG commitments, government 
funding has been used to promote energy efficiency 
through the Miami-Dade Communitywide Energy 
Efficiency Campaign, aiming to change long-term 
behaviours to reduce energy through outreach 
programs. Miami-Dade participates in the national 
SolSmart program, and in 2017 earned SolSmart 
Bronze designation. The county was awarded the 
designation in recognition of the programs and 
practices it has adopted to make it faster, easier and 
cheaper to go solar.  

HardRock Stadium features 882 solar panels and has 
LED field lights installed, which have reduced energy 
consumption by up to 75%.  

Transport 
Miami-Dade’s Transit system consists of a 22-mile 
heavy rail rapid transit system, a downtown people 
mover system, the South Dade Busway, an extensive 
bus system with more than 900 buses operating on 90 
routes, and a Special Transportation System. Together 
these modes comprise an integrated system that carries 
more than 326,000 daily passenger boardings56. 

55https://www.eia.gov/state/?sid=FL 
56 http://www.miamidade.gov/greenprint/pdf/landuse_transportation.pdf 
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The county is leading initiatives to establish the 
groundwork for a “smart, connected and car-optional 
county” with interconnected systems including 
bicycle/walking facilities, shared mobility services and 
advanced transportation technologies. As part of the 
county’s bus replacement program a total of 26 new 
CNG buses were received in 2017, and an additional 
75 electric buses and 180 CNG buses are expected to 
be received in 2018. 

There are more than 450 miles of bicycle pedestrian 
facilities in Miami-Dade County, with a vision towards 
an interconnected 500-mile system of greenways, 
trails, and water trails outlined in the Greenways, 
Trails and Water Trails Vision. 

 

There are more than 450 miles of bicycle 
pedestrian facilities in Miami-Dade County 

 

The HardRock stadium is located in Miami Gardens, 
Florida, a suburb 22km north of Miami. Currently it is 
estimated that approximately 10% of visitors to Hard 
Rock Stadium arrive by public transportation.  

Materials, waste and resources 
Miami Dade County has set a target of reducing or 
diverting 75% of solid waste. Currently waste is 
diverted to electricity, biomass fuels, and recycled 
products at its waste-to-energy plant.  

Hard Rock Stadium is at an 81% rate of diverted 
waste, with more than 2,820.07 tons being recycled 
through innovative practices. 81% rate is a significant 
increase from the 58% in 2015 and a grand 
improvement from 6% in 2014. The 81% diversion 
rate also exceeds the industry standard by 46%. 

The stadium’s two liquid food digesters for post-
consumer and expired goods contributed to a 16-tonne 
waste saving in 2016. The HardRock has also been 
resourceful in donating grass that has been replaced to 
local agricultural farms, and innovative in converting 
recovered kitchen oil into bio fuel and thus renewable 
energy. Recycling in parking lot collection has 
increased to six tons from one in 2015. 

Water 
Miami aims to reduce water consumption per capita by 
1.5 million gallons a day, exceed drinking water 
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quality standards and prevent degradation of Florida 
Waters. Through the Water Use Efficiency plan the 
entire community has been saving 20 million gallons 
per day over the last 10 years, as a result of reuse water 
projects and water conservation programs. 

Waterless urinals and touchless sensor faucets have 
been installed in the Hard Rock facilities in order to 
conserve water and increase water efficiency. 

Climate and Air Quality 

Miami has a tropical monsoon climate shaped by the 
areas proximity to the Gulf Stream57. The city receives 
abundant rainfall, one of the highest among major 
cities in the United States, with an average annual 
rainfall of 1,570 mm. Miami reports more 
thunderstorms than most US cities, with about eighty 
days per year having thunder reported. Miami has been 
identified as one of three cities in the United States 
most vulnerable to hurricanes, mainly due to its 
location and being surrounded by ocean and low-lying 
coastal plains. 

The city of Miami strives to achieve the best air 
quality rating at least 90% of the year. The city’s 
GreenPrint Plan outlines goals to increase the urban 
tree canopy in order to reduce air pollution by 
absorbing or intercepting harmful pollutants and 
particulate matter. Miami is currently ranked 104th for 
high ozone days out of 228 metropolitan areas and 
174th for annual particle pollution out of 184 
metropolitan areas. 

Biodiversity 
The state of Florida’s biodiversity is facing several 
threats; native species are experiencing decreases in 
population numbers, invasive plant species are 
becoming established, and a human-altered 
hydrological regime in the Everglades has caused a 
sharp decline in ecosystem health.  

The GreenPrint plan documents the city’s initiatives to 
plant trees to achieve a 30% tree canopy by 2020 ("A 
Million Trees Miami" and "Adopt-a-Tree,") and to 
encourage native, drought tolerant landscaping to 
capture GHG emissions and provide wildlife habitat.  

Further initiatives look to restore and enhance more 
than 500 acres of coastal habits and wetlands, and 
preserve more than 24,000 acres of environmentally 
endangered lands. 
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Nashville 
Founded in 1779, Nashville, is an important financial 
centre for the south, however it is perhaps best known 
as the capital of country music. In 2014 the city’s 
music scene and festivals helped to attract over 13.1 
million visitors58.  

The city has the third fastest growing economy in the 
nation, and as a result the population is steadily 
increasing. Despite its growth Nashville is committed 
to ensuring it is resilient to future economic and 
environmental stresses. 

Sustainability 
Metro Nashville has a LEED ordinance stating that all 
Metro buildings 5,000 square feet or higher must be 
built or renovated to LEED Silver or greater levels of 
certification. Currently there are 47 LEED certified 
buildings and the Gulch neighbourhood in downtown 
Nashville which was the first LEED certified 
neighbourhood in the South-eastern U.S. 

The city focuses on community engagement and 
support to connect individuals directly to sustainability 
initiatives whilst also educating about sustainable 
practices. 

Carbon 
The state of Tennessee’s Carbon Dioxide emissions in 
2015 were 100.0 million metric tonnes, putting them 
19th in the US. Nashville recently completed two 
Greenhouse Gas Emissions' inventories as a result of 
the Mayor signing on to the global Compact of Mayors 
- the world's largest cooperative effort among mayors 
to reduce carbon emissions. 

The target set by the city is to reduce Metro GHG 
emissions 20% by 2020 (40% by 2030; 80% by 2050). 
In 2014 total annual GHG: 13,461,292, of which 
buildings accounted for 55%, transportation 37% and 
8% from waste. 

 

Nashville has a goal of reducing GHG 
emissions 40% by 2030 

 

The Climate & Energy Committee has developed 
recommendations for lower energy costs for residents 
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and businesses and in 2016 the Mayor of Nashville, 
released a draft plan, “Liveable Nashville,” describing 
steps “for protecting and enhancing Nashville’s 
liveability and environmental quality.”  

Energy 
The Liveable Nashville Climate & Energy Committee 
has established goals of installing 10 MW of 
renewable energy by 2020 and increasing energy from 
renewables 30% by 2030, and reducing energy 
consumption of commercial buildings by 5% by 2020 
(20% by 2030; 60% by 2050).   

Nashville Energy Works connects homeowners with 
information and resources to make home energy 
improvements and homeowners with median 
household incomes at or below 120% are supported in 
making consumption-reducing and cost-saving 
upgrades to their homes through available low interest 
loans.  

LED lighting has been installed at Nissan Stadium to 
improve energy efficiency. 

Transport 
Let's Move Nashville Plan is an in-depth plan for a 
multi-modal system of interconnected bus, light rail, 
driving, biking a walking options. The city’s 2040 
transit master plan; nMotion looks to improve existing 
services and transform Nashville's streets into people-
friendly public spaces - targeting improvements for 
transit mobility, safety, walking and bicycling. 

Bike lanes are prevalent throughout the city, with a 
further 61 miles of lanes protected from traffic in the 
process of being constructed. The city has a bike share 
initiative; Nashville B-cycle, which offers options to 
rent bikes daily, weekly or monthly. 
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The city are pursuing options to increase efficiency 
and innovation in transportation through projects and 
partnerships on better data collection and information 
delivery, new technology demos, car-sharing and 
"smart" parking and signals. 

 

53 miles of Greenways space is to be added to 
the already existing 52 miles throughout the city 

by 2030 
 

Nissan Stadium is located 1.4km from the city centre.  
However it is estimated than less than 5% of spectators 
usually travel to the stadium by public transport. 

Materials, waste and resources 
By 2030 Nashville plans on decreasing annual waste 
generation for existing Nashville buildings by 25%, 
decreasing annual food waste sent to landfills by 50% 
and increasing annual waste diversion from landfills 
by 50%. 

Metro Nashville Public Works and Davidson County 
Solid Waste Region Board are working to create a 
long-term Solid Waste Master Plan with the ultimate 
goal of achieving zero waste to landfill in the future. 
The plan looks to evaluate the existing waste 
management system and provide options to improve 
and enhance the system and increase waste reduction 
and diversion. 

Recycling containers are located throughout the 
stadium concourse and in all Nissan Stadium parking 
lots in an attempt to promote recycling at the ground. 

Water 
The Clean Water Nashville Overflow Abatement 
Program is designed to improve the wastewater system 
infrastructure, improve water quality, and provide a 
clean, healthier environment for residents.  

The Green Buildings Subcommittee has listed citywide 
targets to decrease annual water use and storm water 
runoff for existing Nashville buildings 10% by 2020, 
25% by 2030 and 75% by 2050 and increase the 
percentage of city streams that meet the Clean Water 
Act's water-quality standards to 40% by 2030. 
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Nashville has set goals of decreasing annual 
water use and storm water runoff for existing 

Nashville buildings by 25% by 2030 

  

Climate and Air Quality 
Nashville has a humid subtropical climate, with hot, 
humid summers and generally cool to mild winters. 
Snowfall occurs during the winter months, average 
annual snowfall is about 16 centimeters. 

Spring and fall are prone to severe thunderstorms, 
which occasionally bring tornadoes. Relative humidity 
in Nashville averages 83% in the mornings and 60% in 
the afternoons, in recent decades, due to urban 
development, Nashville has developed an urban heat 
island (UHI); especially on cool, clear nights, 
temperatures are up to 10 °F (5.6 °C) warmer in the 
heart of the city than in rural outlying areas59. 

Nashville is aiming for zero hazardous air-quality days 
by 2020 and zero days with risk to human health by 
2050.  The city has set a goal to increase the city’s tree 
canopy by 500,000 trees by 2050. Achieving this 
target will improve air quality, especially for 
communities with disproportionately high levels of air 
pollution. Currently Nashville is ranked 93rd for high 
ozone days out of 228 metropolitan areas.  

Biodiversity 
Nashville is aiming to preserve 4000 acres of land for 
park or open space by 2030, create 10 new miles of 
greenways by 2020 and 53 new miles by 2030; and 
stop net tree-loss by 2020 by planting 500,000 trees by 
2050. Plan to Play, the strategic master plan for Metro 
parks and greenways, was adopted in 2017 and 
provides a ten-year vision to sustainably meet 
Nashville's needs for greenspaces and community/ 
sports facilities.  
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New York 
New York metropolitan area is one of the most 
populous urban agglomerations in the world with an 
estimated 23.7 million residents as of 2016. New York 
City has a major influence on the global economy and 
is described as a world cultural, sporting, and media 
hub60. 

Sustainability 
New York City has a blueprint for the future – 
OneNYC. This plan is guided by a focus on equity and 
regional perspective, focusing on core themes; growth, 
sustainability, and resilience.  

The city is implementing the $20 billion OneNYC 
resiliency program, which aims to reduce the risks that 
a changing climate poses to New Yorkers. Planning 
and policy studies, legislative actions, and investments 
in neighbourhood buildings, critical infrastructure, and 
coastal protection projects all form parts of the multi-
layered strategy61. 

Carbon 
The state of New York’s Carbon Dioxide emissions in 
2015 were 364.0 million metric tonnes, putting them 
9th in the US. To reduce the city’s emissions New 
York City has implemented its “Roadmap to 80x50”; 
the plan identifies strategies and priorities for reducing 
GHG emissions 80% by 2050.  

Energy 
1,000 MW of solar capacity can meet the power needs 
of more than 250,000 households in New York City, to 
ensure this renewable energy is available consistently, 
the city is committed to the deployment of 100 
megawatt-hours (MWh) of energy storage citywide by 
2020.  

The Solarize NYC initiative launched in 2016 is 
designed to increase access to clean, reliable, and 
affordable solar power through community group 
purchasing campaigns over the next nine years. 

MetLife Stadium’s has been named one of the Top 10 
Most Energy Efficient Stadiums in the US, reducing its 
carbon footprint by 247, 379.4 MTCO2 in 2015, 
equivalent to the annual GHG emissions from 52, 080 
vehicles62. 
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In 2012, the stadium installed a solar panel system 
capable of generating 350,000 kW hours of electricity 
per year, enough energy to power 34 homes in a year. 
In addition to using renewable energy sources, the 
stadium has implemented energy saving measures to 
improve heat transfer efficiency and reduce 
refrigerator compressor runtime. Emergency lighting 
fixtures, conventional lighting fixtures and escalator 
lighting has been replaced or converted to energy 
efficient LED.  

Transport 
New York State has the lowest per capita energy 
consumption and GHG emissions in the US, largely 
due to public transit. The Metropolitan Transport 
Authority (MTA) moves 8.7 million people by transit 
every day, which translates into approximately 
700,000 fewer cars in the city’s Central Business 
District daily63. 

The government of NYC operates a fleet consisting of 
27,152 fuel-burning vehicles. Whilst most fleet 
vehicles run primarily on traditional internal 
combustion engines, approximately 60% run at least 
partially on alternative fuels64. Nearly 10,000 fleet 
vehicles run on biodiesel blends, more than 5,000 
vehicles are hybrids, over 800 run on electric and 250 
run on either CNG or propane.  

 

Under their Clean Fleet plan, NYC aims to 
create the largest electric vehicle fleet of any 

US city 
 

The city is seeking to implement an intelligent 
transportation system, which once operational would 
reduce vehicle delays by an estimated 1.2 million 
hours per year, gasoline consumption by more than 1.2 
million gallons per year and greenhouse gas emissions 
by more than 11,000 tons per year. 

Cycling infrastructure in the city is being expanded as 
part of the Commitment to Vision Zero. The 
Department of Transport (DOT) aims to install 50 lane 
miles of bike lanes, including 10 miles of protected 
lanes annually. By the end of 2017 Citi Bike, the Bike 
sharing network will contain approximately 750 
stations and 12,000 bikes, doubling the size of the 
initial system launched in 2013. 

63 http://web.mta.info/capital/pdf/Board_2015-2019_Capital_Program.pdf 
64http://www1.nyc.gov/assets/sustainability/downloads/pdf/publications/NYC%20
Clean%20Fleet 
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The MetLife stadium is located 12km from Midtown 
Manhattan and promote the use of mass transit (rail 
and bus) for events at the stadium. 

Materials, waste and resources 
New York City is focused on achieving zero waste, 
making it easier to reduce, reuse, recycle and compost. 
More than 1 million New Yorkers have been provided 
with organics collection and there are now at least 225 
community composting sites across the five boroughs, 
which divert an estimated 1,200 tons of organic waste 
per year. 

The MetLife Stadium has been awarded "Outstanding 
Achievement in Recycling" by the New Jersey 
Department of Environmental Protection. In March 
2015 Solid Waste Recycling total savings were 1893.8 
MTCO2e65.   

 

In 2014 the MetLife stadium composted 261.26 
tons of waste and donated 5.5 tons of food 

 

During construction 40,000 tons of recycled steel was 
used to build the stadium and 83% of construction 
waste was recyclable. The seating in the stadium is 
made up of partially recycled plastic and scrap iron66. 
The stadium has 2 cardboard balers onsite and promote 
an aggressive backend collection and separation 
program, in 2016, 117 tons of cardboard, 30 tons of 
plastic and 18 tons of aluminium was separated and 
baled. 

Water 
New York City is committed to investing in 
wastewater infrastructure and innovative storm water 
management tools. The Department of Environmental 
Protection is constructing rain gardens and other forms 
of green infrastructure to manage storm water and 
improve water quality in local waterways67. 

MetLife Stadium was designed to be water efficient. 
Restrooms feature; waterless urinals, low-flush toilets, 
low-flow showerheads and faucets with sensors. The 
irrigation system has an efficiency rate of 95% and 
low-watering species of native plants have been 
utilized. 
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Climate and Air Quality 
New York City features a humid subtropical climate 
however the suburbs to the immediate north and west 
lie in the transitional zone between humid subtropical 
and humid continental climates. Annually, the city 
averages 234 days with at least some sunshine, 
however winters are cold and damp. Hurricanes and 
tropical storms are rare in the New York area, however 
average winter snowfall between 1981 and 2010 has 
been 66 cm68. 

New York City is striving to have the best air quality 
among all large U.S. cities by 2030. The concentration 
of PM2.5 has decreased more rapidly than in most 
other big U.S. cities, declining by about 25% between 
2008 and 2013. As a result, the city’s air-quality 
ranking among major U.S. cities improved from 7th 
(2008-2010) to 4th (2011-2013).  

The air quality section of the OneNYC plan focuses on 
reducing local PM2.5 and SO2 emissions through 
implementing local strategies, as well as continuing to 
work with state and federal partners to reduce 
emissions from upwind sources. 

Biodiversity 
New York endeavours to protect the balance of nature 
in the city through several policies. A data-driven, 
equity-focused framework is being utilised to direct 
investments. The city’s streets, parks and open spaces 
are being ‘greened’ and neighbourhood access and 
connectivity to green spaces is being enhanced through 
the ‘Parks Without Borders’ strategy69. 

The City of New York and New York State recognise 
the health and environmental benefits of green roofs. 
To promote their development legislation was been 
passed in 2008 providing a one-year tax abatement, or 
tax relief, of $4.50 per square foot70. 

The MetLife Stadium is in close proximity to the New 
Jersey Meadowlands, and works with authorities to 
protect and enhance the area. Currently more than 
3,500 acres of environmentally critical wetlands have 
been preserved in the Region.  

69 https://onenyc.cityofnewyork.us/visions/sustainability/goal-6-
sustainability/#initiatives 
70 http://www.nyc.gov/html/gbee/html/incentives/roof.shtml 
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San Francisco 
San Francisco is the 13th-most populous in the United 
States, with projections estimating the city’s 
population to reach 1 million by 2033.  

The city has a very active environmental community 
and has been at the forefront of many global 
discussions regarding the natural environment. 

Sustainability 
Over the next 100 years it is anticipated that San 
Francisco will experience first-hand the effects of 
climate change, with a total of 66 inches of sea level 
rises to impact the city’s shores by 2100.  

Sustainable City is a dedicated initiative to achieve the 
long-term sustainability of San Francisco's built and 
natural environment.  It includes citywide and 
neighborhood-scale efforts addressing environmental 
sustainability categories: climate protection, energy, 
water, waste and materials, air quality, ecology and 
resilience71. 

San Francisco is committed to building sustainably and 
developing green building standards, such as requiring 
LEED Silver certification for structures over 25,000 
square feet. Levi Stadium achieved an industry 
milestone by becoming the first football stadium to 
open with LEED Gold Certification. During the 
stadiums first two years of operation the operations 
team managed the building at a LEED Gold level. 

Carbon 
California’s Carbon Dioxide emissions in 2015 were 
364.0 million metric tonnes, putting them 2nd in the 
US. San Francisco’s Climate Action Strategy sets out 
how the City will reduce its GHG emissions to 40% 
below 1990 levels by 2025. To reach this goal, San 
Francisco’s has introduced the “0, 50 and 100” 
formula: zero waste, 50 percent sustainable trips and 
100 percent renewable energy. 

Energy 
In 2011, San Francisco’s electricity mix was 
comprised of 16% non-large hydropower renewables, 
30% large hydro, 36% fossil fuels, and 18% nuclear.   

In order to improve energy efficiency, the city 
participates in “Step Up and Power Down”, a 
behavioural change energy conservation program 

 
                                                             
71 http://sf-planning.org/sustainable-development 

targeted at commercial businesses, to date 448 
businesses have been engaged and a total of 27.6M 
kWh conserved. 

 

The City has a goal to have a 100% renewable 
electricity supply community wide by 2030. 

 

Levi's Stadium has been designed to be energy 
efficient. 1,162 state-of-the-art photovoltaic (PV) 
panels are located throughout the venue - including 
panels atop a 27,000 square-foot "green roof". The 
solar panels, coupled with Green-E certified 
Renewable Energy Credits (RECs) currently offset 
37% of the Stadium's electricity and natural gas use 
per year.  

The stadiums’ Building Management System (BMS) 
maximizes efficiency across the building's mechanical 
and lighting systems by using occupancy and 
scheduling to ensure that lighting, air conditioning and 
heating systems throughout the stadium are only 
operating when needed. 

Levi Stadium aims to have 100% energy efficient LED 
lighting by 2019.  

 

 

Transport 
The key objective of the Bay Area’s Green 
Transportation initiative focusses on improving 
connectivity across the area and increasing the use of 
sustainable energy sources. In 2016 Smart City SF was 
launched with the intent to reduce transport emissions 
by 10% by 2020. 

The city of San Francisco and the San Francisco Bike 
Coalition have collaborated to carry out the 
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“Connecting the City” project, creating 100 miles of 
bike lanes throughout the city, with a goal of 20% of 
all commutes by bike by 2020. 

The Bay Area Rapid Transit (BART) system carries 
approximately 370,000 riders per day and operates on 
electricity, providing high speed, low emission 
mobility. About two-thirds of the power to operate the 
train cars comes from clean hydro or renewable 
sources.  

Levi stadium is located in Santa Clara, approximately 
70km from downtown San Francisco. The stadium is 
near several major highways and supported by several 
public transportation lines. Alternative forms of 
transportation to the stadium including carpooling and 
cycling are actively encouraged and it has been 
estimated there has been a 10.92% reduction in 
conventional commuting trips to the stadium as a 
result of such options. 

Materials, waste and resources 
The Bay Area has two primary objectives related to 
resource use and waste management, reducing the 
amount of waste created and improving the processes 
in converting and utilizing waste for future uses.  

 

San Francisco is aiming for Zero Waste by 
2020 

 

The city’s collection and processing system diverts 
over 69% of waste from the landfill, following a waste 
reduction hierarchy: reduce, reuse, and then recycle or 
compost. In 2012 San Francisco disposed 428,048 
tonnes of material, the lowest level on record. 

San Francisco has a policy of Zero Waste Events, 
requiring all events presented and funded by the 
County to use food, decorations, program materials 
and service-ware that are either reusable or accepted in 
the County's composting and recycling program. 

Levi Stadiums’ has a waste diversion rate from landfill 
of nearly 63% due to expanded waste reduction efforts. 

Levi's Stadium has a 7,000-sq. ft. rooftop farm (“The 
Faithful Farm”) located on the NRG Solar Terrace, 
where nearly 40 rotational crops are grown and used in 
dishes served in the stadium. Grown using organic 
methods, the Faithful Farm has been designed to 
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produce an estimated 150 pounds of produce per week, 
or 7,500 pounds of produce per year, half of which is 
donating to local food banks. 

Water 
The county has made water a key priority among 
environmental protection initiatives. Promoting the 
installation of ‘rain gardens’ with native species to 
capture storm-water runoff. 

Levi Stadium has been connected to Santa Clara Water 
and Sewer Utilities recycled water system. Recycled 
water will account for about 85% of all water used in 
the stadium, and be used for playing field irrigation, 
the green roof, flushing toilets, and cooling tower 
make-up water. Inside the stadium, the installation of 
efficient water fixtures has reduced water consumption 
by 44%. 

Climate and Air Quality 
San Francisco has a warm-summer Mediterranean 
climate, with moist mild winters and dry summers. 
Strongly influenced by the cool currents of the Pacific 
Ocean and the water of San Francisco Bay, the city has 
a mild year-round climate with little seasonal 
temperature variation, however cool winds and fog are 
common72. 

Air quality in San Francisco varies throughout the city 
depending on geography, meteorology, and land uses. 
While most areas experience good air quality, some 
areas, particularly those close to freeways and 
industrial activities, experience higher levels of air 
pollution. The San Francisco Community Risk 
Reduction Plan describes existing efforts to combat air 
pollution within the city and define programmes to 
reduce exposure to air pollution and reduce the extent 
and intensity of areas with higher levels of air 
pollution73. 

Biodiversity 
The county’s commitment to environmental 
sustainability and protection is supported by 
environmental leadership policies in the San Jose 2040 
General Plan and actions such as the San Jose Green 
Vision and the Measurable Sustainability/ 
Environmental Stewardship Major Strategy. 

73 http://sf-planning.org/air-quality-community-risk-reduction-plan 
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Seattle 
Seattle is a seaport city, deemed to be the fastest-
growing major U.S. city, with a 3.1% annual growth 
rate.  

The city has been host to many important sporting 
events, across a range of sports. CenturyLink Field has 
hosted CONCACAF Gold Cup matches in 2005 and 
2013 and was considered as a potential 2016 Copa 
América venue. 

Sustainability 
Seattle has an abundance of environmentally 
responsible initiatives and sustainability practices. A 
national leader in energy conservation, green energy 
production and sustainable buildings, Seattle is in the 
top 10 US cities with the most LEED and Energy Star 
certified buildings.  

CenturyLink Field was constructed with renewability 
and sustainability in mind. A compelling strategy of 
Green facility management has resulted in 
improvements in energy use and efficiency, reducing 
waste and conserving water. 

  

Carbon 
Washington’s Carbon Dioxide emissions in 2015 were 
76.0 million metric tonnes, putting them 25th in the 
US. In Seattle transportation accounts for 66% of the 
city’s core emissions, building energy 32% and waste 
2%.  The Seattle Climate Change Action Plan includes 
goals for the city to be carbon neutral by 2050 and 
building related emissions to be reduced 9% by 2030 
and 82% by 2050. The most recent GHG inventory 
conducted in 2014 showed total emissions of 
3,471,000 metric tons, a 6% reduction over 2008.  

Seattle’s Climate Action Plan details actions that have 
the potential to reduce GHG emissions in the 

passenger transportation and building energy sectors 
by 62% by 2030. 

Energy 
Hydropower supplies 92% of Seattle's electricity, 
however the city is aiming for 15% of electricity to be 
acquired from new renewable sources such as methane 
gas capture and wind projects by 2020.   

By 2030 Seattle intends to have reduced home energy 
use by 20% and commercial energy use by 10%. 

 

15% of electricity acquired 
from new renewable sources 

by 2020 
 

Despite an increase in visitor numbers CenturyLink 
Field reduced its energy consumption in 2014 by 12%, 
this is largely attributed to the stadium’s ability to 
generate approximately 30% of its own energy needs 
through 800,000 kWh solar panels and energy efficient 
LED lighting throughout the facility. The stadium’s 
energy saving measures resulted in 3.8 million pounds 
of CO2 being diverted from the atmosphere last year, 
the equivalent of permanently removing 260 cars from 
Seattle roadways.   

Transport 
Seattle’s increasing population, economic activity and 
the associated increase in overall vehicle travel has 
seen emissions from road transportation increase 9% 
since 1990. In order to reduce emissions, the city 
intends to reduce lone commuting, increase transit use 
and increase biking and walking. 

The emphasis on sustainable transportation is 
supported by Drive Clean Seattle, which promotes 
electric vehicles and aims to ensure less than 50% of 
commuters commute to work in a single occupancy 
vehicle. The city is currently ranked as one of the top 
US markets for electric vehicles, by the end of 2015 
Seattle ranked 7th in both highest electric vehicle sales 
share and most extensive public electric charging 
infrastructure out of Americas 50 biggest cities. As 
part of Seattle’s Drive Clean Initiative, the City has set 
a goal to increase electric light duty vehicle ownership 
to 30% by 2030, playing a critical role in helping 
Seattle reach their carbon neutral goal by 2050. 

The city’s Bike Master Plan outlines ambitions to 
build more safe, dedicated bike lanes, since 2011 there 
has been a 64% increase in people on bikes.  
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CenturyLink Field is located approximately 2km from 
the city centre and is served by a number of transport 
options. Currently it is estimated that 32% of fans 
visiting the stadium use public transportation.  

Materials, waste and resources 
Over the past 25 years, Seattle residents saved over 3 
million metric tons of greenhouse gas emissions 
through recycling. Waste reduction is a key component 
of Seattle’s Climate Action Plan, including an 
ambitious target of diverting 70% of the city’s waste to 
recycling and composting by 2022.  

 

27% decrease in landfill 
waste over the past 7 years 

 

Recycling has been incorporated into CenturyLink 
Field’s philosophy since construction of the stadium 
began in 1998. During construction, 97% of the 
concrete that was contained in the Kingdome, which 
was imploded to make way for CenturyLink, was 
recycled on site and 35% of it was used in the 
construction of CenturyLink Field. 

Recycling measures once the stadium was operational 
included the provision of 614 recycling and compost 
bins throughout the facility. In 2012 CenturyLink Field 
diverted 94% of all its waste from landfills up from 47 
percent four years ago. All food service containers at 
CenturyLink Field’s concession stands are 
compostable, including the recently introduced paper-
based, ocean degradable straws.  

Water 
Seattle is committed to delivering high-quality 
drinking water and protecting local waterways, 
protecting human health and the environment. The 
Saving Water Partnership (SWP), provide water 
conservation programs to customers in Seattle and 
King County, aimed at emphasizing long term water 
use efficiency for residential and commercial 
customers.  

Seattle aims to manage 700 million gallons of 
stormwater runoff each year with green stormwater 
infrastructure by 2025. 
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Water consumption per person 
decreased by 38%  

 

100% of urinals at CenturyLink Field now have ultra-
low water fixtures which save approximately 1.4 
million gallons of water every year. The installation of 
such water fixtures throughout the venue has resulted 
in a 24% reduction in water usage. 

Climate and Air Quality 
Seattle's climate is classified as oceanic or temperate 
marine, with cool, wet winters and mild, relatively dry 
summers. The Seattle area is the cloudiest region of 
the United States, due in part to frequent storms and 
lows moving in from the adjacent Pacific Ocean. In an 
average year, at least 0.25 mm of precipitation falls on 
150 days, heavy snowfall is rare in Seattle, however on 
average 17.3 cm is recorded per year. 

Diesel vehicles are the main contributor to particulate 
pollution; however, the city is striving to improve air 
quality through the use of electric transit and other 
modes of shared transportation in busy transit 
corridors. 

Biodiversity 
Seattle’s Comprehensive Plan has set goals to improve 
biodiversity, protect habitats, improve drainage and 
give residents across the city access to nature74. 

The Urban Forest Stewardship Plan provides a long-
term vision for expanding tree canopy cover to 30% by 
203775, whilst the Green Seattle Partnership has a goal 
to restore 2500 acres of forested parklands by 2025. 

 

   

75 http://www.seattle.gov/environment/trees-and-green-space/urban-
forest-stewardship-plan 
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Washington DC 
Washington DC is the capital and political centre of 
the United States. The city’s building height 
restrictions have been criticised as a primary factor in 
the district’s increasing urban sprawl and traffic 
problems, which have led to emissions and air quality 
issues.  

FedEx Field has hosted a number of domestic football 
club exhibition matches and a number of international 
matches, including several FIFA Women’s World Cup 
games. 

Sustainability 
Washington DC is vulnerable to flooding from severe 
storms, storm surges and sea level rises as well as to 
extreme heat76. The district currently has several 
initiatives to address these threats, in particular, 
Sustainable DC, which introduces the concept and 
practices of resilience to District agencies, residents 
and other stakeholders. In 2016, DC become part of 
the 100 Resilient Cities network.  

 

Washington DC was the first city in the world 
to receive LEED Platinum certification 

 

Washington DC was the first city in the world to 
receive LEED Platinum certification and has more 
LEED-certified projects per capita than any other state.  

Carbon 
The District of Colombia’s carbon dioxide emissions 
in 2015 were 3.0 million metric tons, placing them 35th 
in the US. The District has pledged to minimise carbon 
pollution and reduce emissions, the Sustainable DC 
plan includes commitments to reduce GHG emissions 
50% below 2006 levels by 2032 and 80% by 2050.  

There are several carbon-related initiatives running 
within the district including Sustainable DC. Solar for 
All has provided $13.2 million in grants for solar 
deployment, whilst Solar Works DC will increase solar 
capacity in the District and reduce energy costs for 
qualified low-income District homeowners by 
installing solar systems on their homes. 
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Energy 
Washington DC has a Clean Energy Fund that has 
been used to support the development of renewable 
energy systems, efficiency upgrades, innovative 
research, development and demonstration technology, 
and grid modernisation.  

In 2016, the District amended its renewable portfolio 
standard, requiring that 50% of its electricity come 
from renewable sources by 2032, including at least 5% 
from solar energy. Only four states have set higher 
requirements. 

 

50% of electricity to come from renewable 
sources by 2032 

 

At FedEx Stadium more than 8000 solar panels 
combine to generate 2 MW of peak power. 7,600 solar 
panels cover an 841-space parking structure and more 
than 700 solar panels are incorporated into the stadium 
and ramp structure. By 2026 the stadium intends to 
install and expand upon existing solar and other 
renewable energy systems. 

  

Transport 
In 2016, Washington DC’s Metro reduced GHG 
emissions per vehicle mile by 7% and displaced, or 
avoided, nearly 400,000 metric tons of GHG emissions 
from the region. The District looks to improve on this 
by continuing to invest in efficiency and clean power 
sourcing and has taken delivery of their first zero 
emission, battery-powered bus for testing77.  

 

77 https://www.wmata.com/initiatives/sustainability/upload/2017-Annual-
Sustainability-Report.pdf 
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In 2016, Metro’s GHG emissions per vehicle 
mile declined by 7%. 

 

Capital Bikeshare is one of the largest bike-sharing 
program in the United States, providing more than 
1600 bikes dispersed to 180+ locations throughout 
Washington DC and the surrounding areas of 
Alexandria and Arlington, Virginia. The installation of 
bike lanes, bike signals and the Bikeshare system 
signifies the increasingly bike-friendly nature of the 
capital. 

FedEx Field is located approximately 16km from the 
centre of DC and is easily accessible via the Metrorail 
system. The stadium promotes the use alternative, 
sustainable transport through the designation of a 
dedicated pick up and drop off zone for Uber at the 
stadium and the installation of 10 electric vehicle 
charging stations.  

Materials, waste and resources 
One of the key environmental challenges Washington 
DC faces is waste. The Interagency Waste Reduction 
Working Group is a coalition of DC agency 
stakeholders charged with creating a path to zero waste 
for the city. The district aims to send zero solid waste 
to landfills per year and reduce total waste generation 
by 15%. 

As part of the Sustainable DC plan the use of 
Styrofoam, and other products that cannot be recycled 
or composted have been banned, applying to all 
District businesses and organizations that serve food.   

 

Washington DC has a goal of reuse 20% of all 
construction and demolition waste to capture 

their economic value. 

Water 
Ambitious targets for improving water quality have 
been set in DC to tackle water pollution, work is 
underway to upgrade water and sewer systems, to 
ensure compliance with federal mandates and reduce 
nutrient discharges and sewer overflows to local rivers. 
DC is aiming to relieve pressure on stormwater 
infrastructure and reduce the long-term flood risk by 
using 75% of the landscape to capture rainwater for 
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filtration or reuse. Additionally, the district aims to 
make 100% of District waterways fishable and 
swimmable and decrease total water use by 40%. 

Climate and Air Quality 
The city has a temperate maritime climate. Spring and 
fall are mild to warm, with July daily averages of 
26.6 °C and average daily relative humidity around 
66%. Winters in the district are cold with annual 
snowfall averaging 39cm and blizzards affect 
Washington on average once every four to six years78.   

Hurricanes occasionally track through the region in 
late summer and early fall, but are often weak by the 
time they reach Washington. Flooding of the Potomac 
River, caused by high tides, storm surges, and runoff 
has been known to cause extensive property damage. 

Washing DC ranked 49th for 24-hour particle pollution 
out of 186 metropolitan areas and 35th for annual 
particle pollution out of 184 metropolitan areas. The 
region has made significant progress in its air quality 
since the 1980’s, largely through the introduction of 
regulations to reduce emissions from power plants, 
passenger vehicles, and heavy-duty diesel engines.  

As part of the SustainableDC plan, by 2032 
Washington DC is aiming to ensure the city achieves 
zero unhealthy air quality days. One of the measures to 
achieve the target is to offer incentives to avoid driving 
and other emission-generating activities on predicted 
Code Red and Orange air quality days. 

Biodiversity 
The city has already begun acting to preserve water 
resources, biodiversity, and green space to protect the 
health of residents and the environment. The 2006 
Wildlife Action Plan identifies priority species for 
conservation and proposes long-term strategies to 
protect habitats. The District is taking steps to expand 
green space by developing environmentally sensitive 
infrastructure networks throughout the city and to 
increase tree canopy for the benefit of birds and other 
migratory species79. 

 

79https://sustainable.dc.gov/sites/default/files/dc/sites/sustainable/page_c
ontent/attachments/DCS-008%20Report%20508.3j.pdf 



The United Bid  | Section 24 - Environmental Protection    
 

 Arup | Environmental Impact Assessment | 16 March 2018 

 
 
 

58 

5 Environmental Impacts and Mitigation 

Introduction 
Over recent decades it has become increasingly important to be able to demonstrate that environmental protection 
has been at the forefront of all decision making. However, the environmental assessment and management of a 
major sporting or cultural event is a complex process that is often not well defined in legislation. Traditional or 
historic attitudes may have been that an event like the FIFA World CupTM is a short-lived phenomenon and once 
the final has been played and all the tents have been packed away, the environment will return to the way it was 
beforehand. A more modern perception is that these type of events can have a complex and lasting impact on the 
social, economic and natural environment within Host Cities and countries.  

This section of the report focuses on the seven core environmental aspects and identifies and assesses potential 
impacts associated with of these. 

Figure 7 below identifies some of the general potential environmental impacts associated with the competition at 
the Host City scale. These issues are explored further in the subsequent sections. Where applicable, we have 
identified mitigation or enhancement measures.   
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Figure 7 Potential impacts at the Host City scale 
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Carbon 

Summary of Results  
The carbon footprint of the United 2026 event is 
estimated at approximately 3.7 million tCO2e. The 
results of the carbon footprint assessment are presented 
below - firstly by emissions source and secondly by 
emissions scope. Carbon footprint hotspots have also 
been identified and summarised below.  

Results by Emissions Source  
The results of the carbon footprint assessment by 
emissions source are shown in Table 3 and Figure 
8Error! Reference source not found.Error! 
Reference source not found.. Approximately 85% of 
total carbon emissions are attributable to all travel to 
and from the FIFA World CupTM (international travel 
and inter and intra-city travel) with over half of total 
carbon emissions attributed to international travel. 
Table 3 Results by Emissions Source 

Emissions Source Total 
Carbon 

Emissions 
(tCO2e) * 

% of Total 
Carbon 

Emissions  

International Travel  
1,918,000 

51.4% 

Inter & Intra city Travel  
1,274,000 

34.1% 

Overlay  199,000 5.3% 
Accommodation 106,000 2.8% 

Catering 82,000 2.2% 
Stadium Energy 71,000 1.9% 
Fan Fest 69,000 1.8% 
Waste 7,000 0.2% 

Merchandise 5,000 0.1% 
TV Production 5,000 0.1% 
Total tCO2e 3,732,000  100.0% 

*in some cases, carbon emissions are reported as CO2. For the 
purposes of this summary all carbon emissions are reported as 
CO2e. 

 

 
Figure 8 Total United 2026 Carbon Emissions by Emissions 
Source 

Carbon Footprint Hotspots 
Whilst each United 2026 activity identified in the 
carbon scope will result in an impact on climate 
change, travel to and from the event (international 
travel and inter and intra-city travel) represents the 
most significant contributor, comprising approximately 
85% of the total carbon footprint. Over half of total 
carbon emissions are attributed to international travel 
with inter and intra-city accountable for more than a 
third of the carbon emissions (34%). 

Within the International Travel Footprint, spectators 
account for a substantial proportion of emissions 
(99%), as visitors travel globally from as far afield as 
South Africa, Australia and China. Teams and 
officials, TV production staff, and airfreight equipment 
comprises the remainder of the International Footprint, 
at less than 1%.  

Whilst Inter and Intra-City Travel accounts for 34% of 
the total carbon footprint, Inter-City Travel is 
projected to have a significantly more meaningful 
impact on climate change, at 88% of the combined 
footprint. The greater travel distance between cities 
will result in the higher production of carbon 
emissions, and as such, intra-city travel will represent 
a smaller proportion of total Inter and Intra-City Travel 
carbon emissions, at 12% of the total.  
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Overlay  

Overlay refers to additional materials and temporary 
structures that will support the operational design and 
use of stadiums. Overlay represents the third largest 
contributor to total carbon emissions accounting for 
5% of the total carbon footprint.  

Accommodation  

Accommodation represents 3% of the total carbon 
footprint, and includes operational energy use of hotel 
stays for visitors, teams, and TV production staff for 
the duration of the event. Spectators account for 70% 
of the total carbon emissions, followed by TV 
production staff, and officials and team members, at 
29% and 1% respectively.  

Catering  

Catering represents the fifth largest contributor of 
carbon emissions, and represents 2% of the total 
carbon footprint.  

Stadium Energy 

Stadium energy represents the operational energy 
consumption at all stadiums and accounts for 2% of 
total carbon emissions.  

Fan Fest 

Fan Fest Sites represent 2% of the total carbon 
footprint. Within this, construction accounts for the 
majority of carbon emissions, at 95% of total Fan Fest 
emissions. Operational energy use comprises the 
remaining footprint (5%). 

Waste 

Waste refers to all food and non-food related waste 
from stadia and fan-fest sites during the event. Waste 
represents 0.2% of total carbon emissions, and within 
this, non-food waste represents 71% of the footprint, 
and food waste accounts for the remaining 29%.  

Merchandise 

Merchandise accounts for 0.1% of the total carbon 
footprint, and refers to all merchandising items 
purchased as a direct consequence of the event.  

TV Production 

TV Production also accounts for 0.1% of the total 
carbon footprint. TV Production incorporates the pre-
competition and competition operational energy use of 

the Broadcast Centres and the International Broadcast 
Centres.  

Within this, International Broadcast Centres account 
for 68% of the carbon emissions associated with TV 
Production, and Broadcast Centres account for the 
remaining 32%.  

Results by Scope  
As summarised in Table 4Error! Reference source 
not found. and Figure 9Error! Reference source not 
found., the majority of carbon emissions are Scope 3 
emissions (indirect emissions associated with travel, 
merchandise, catering and waste). Scope 1 emissions 
represent the second largest contributor, and includes 
construction and associated fuel use for Fan Fest sites 
and overlay for stadia. Scope 2 represents the smallest 
contributor to carbon emissions, and includes 
emissions associated with the operational energy use 
of stadia, accommodation, and TV production centres.  
Table 4 – Results by Emissions Scope 

Emissions Scope Total Carbon 
Emissions 
(tCO2e) * 

% of Total 
Carbon Emissions  

Scope 1                                  
264,000 

7% 

Scope 2 184,000 5% 
Scope 3 3,284,000 88% 

Total            3,732,000 100.00% 

*in some cases, carbon emissions are reported as CO2. For the 
purposes of this summary all carbon emissions are reported as 
CO2e. 

 

Figure 9 - Total United 2026 Carbon Emissions by Emissions 
Scope 
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Legacy Elements  
Whilst major sporting events present a profound 
opportunity to benefit economically, the reputational 
gain can often be much greater. Heightened awareness 
on the global stage provides a significant platform to 
tackle environmental challenges, and for the host 
country to leave a sustainable, lasting legacy.  

The following section presents case studies of lessons 
learned from the carbon legacy of previous FIFA 
World CupTM and other major sporting events. The 
legacies are categorised thematically to include 
transport management, environmental and 
sustainability programmes, waste management, 
stadium design, sustainable behavioural change, and 
carbon offsetting.  

Transport Management 

The Vancouver 2010 Winter Games highlights the key 
role of effective transport management in leaving a 
lasting, sustainable legacy. During these games, the 
Resort Municipality of Whistler, the Governments of 
British Columbia and Canada, and the BC Transit 
(provincial transit authority) co-operated to establish 
the world’s largest hydrogen fuel cell bus fleet in 
Whistler that continues to operate as a post-Games 
legacy.  

The 2014 Ryder Cup saw the implementation of a low-
carbon transport plan, resulting in more than 7,500 
additional spectators each day travelling by rail, and 
more than 181,744 travelling on collective bus 
transportation from three remote park and ride hub 
stations. The transport plan not only sought to reduce 
the carbon footprint of the competition, but to 
encourage positive behavioural change as a post-
games legacy.  

Both the Russia 2018 and the Qatar 2022 FIFA World 
CupTM events also present innovative transportation 
solutions to provide a strong carbon legacy. Exemplar 
innovations include the adoption of energy-efficient 
eco-taxis to transport spectators to the competition, the 
creation of bike and pedestrian paths to discourage the 
single car use, and increasing the efficiency and 
sustainability of existing public transportation 
infrastructure. 

Environmental and Sustainability Programmes 

Increasingly, host countries for major sporting events 
implement environmental and sustainability 
management programmes, with lasting post-event 
legacies for the sporting sector and the region. During 

the South Africa 2010 FIFA World CupTM, the 
associated committee created an environmental unit to 
manage the Green Goal activities as an important part 
of the legacy of competition.  

The Glasgow 2014 games adhered to a strong 
environmental and sustainability management 
programme, and became the first Commonwealth 
Games to attain the global event management 
standard, ISO20121 - helping organisations to improve 
economic, social, and environmental sustainability 
throughout their event management process. Zero 
Waste Scotland, Glasgow 2014, and Events Scotland 
built upon these sustainability principles post-games, 
and developed a Legacy initiative, sharing experience 
and lessons learned through the production of a 
Sustainable Events Guide. 

In 2014, the Ryder Cup also experienced a ‘green 
drive’, and the competition based its management 
system around high standards of environmental 
management and community outreach. The Ryder 
Cup’s environmental and sustainability programme 
included ecologically-led site protection and 
restoration management plans; the promotion of the 
Scottish Food and Drink Sustainability Charter, 
ensuring local, seasonal and healthy food where 
possible; and the sustainable procurement of 
construction materials, helping to lower the event’s 
carbon footprint. Four ‘green drive’ legacy projects 
were also developed and have continued after the close 
of the competition to continue to deliver valuable 
community and environmental activities across 
Perthshire. Combined, such initiatives helped to ensure 
the Ryder Cup’s position as one of the world’ leading 
sustainable events, and set new standards for 
sustainability within the sporting sector.  

Zero Waste 

Zero-Waste strategies for major sporting events help to 
create a sustainable, lasting legacy. The 
Commonwealth Games in Glasgow (2014) palpably 
highlights this, whereby the games committee worked 
with Zero Waste Scotland to implement a Zero Waste 
Strategy and a Procurement Sustainability Policy, of 
which both adhered to ISO20121 standards – the gold 
international standard. Here, waste diversion from 
landfill attained 86%, 49% of all waste during the 
games was recycled, and 12 different waste streams 
were separated at the point of collection. As a result, 
Glasgow 2014 set a new benchmark, not only for those 
games but for sustainable event management for all 
future events in Scotland.  



  

The United Bid  | Section 24 - Environmental Protection    
 

Arup | Environmental Impact Assessment | 16 March 2018   
/USERS/BRIANREICH/DESKTOP/EIA REPORT - UNITED BID.DOCX 

63 

 

The 2014 Ryder Cup also presents an effective case 
study for successful waste management during major 
sporting events. Here, a Zero Waste to Landfill policy 
was implemented throughout the competition, and an 
extensive reuse and recycling scheme ensured that 
PVC, glass, timber and more than 70% of the vinyl, 
Astroturf, and carpet from the main hospitality suites 
were re-distributed to community groups, leaving a 
lasting legacy.  

Stadium Design  

Many host countries of major sporting events focus on 
ecological building and stadium design to leave a 
lasting, sustainable legacy. During the South Africa 
2010 World Cup for instance, the Nelson Mandela 
Stadium was designed and constructed using 
sustainable materials such as fiberglass and reinforced 
concrete, and the stadium received 100% of its power 
from a nearby wind farm. FIFA also seeks to 
encourage green building design and announced that 
all competitions, from the Brazil 2014 World CupTM 
including the Russia 2018 World CupTM and the Qatar 
2022 World CupTM must attain green building 
certificate requirements when constructing new 
stadiums. For instance, during the Brazil 2014 World 
CupTM, the Arena Fonte Nova Stadium attained LEED 
Silver certification.  

In addition to green building strategies, some host 
countries adopt stadium circular economy principles, 
and install temporary structures that can later be 
disassembled if their use value expires. For the 
forthcoming Qatar 2022 World CupTM, the Ras Abu 
Aboud Stadium will be constructed out of modular, 
shipping container blocks which can be easily 
deconstructed and re-assembled for multiple purposes. 
The stadium, expected to be completed by 2020, has a 
capacity of 40,000 people, and will limit waste, 
reducing the construction-related carbon footprint.  

Importantly, a great deal can be learnt regarding the 
longevity of the stadium use-value. For instance, 
whilst Brazil spent more than $3 billion on their World 
CupTM stadiums, many are empty and running at a 
loss; located in remote locations without demand, 
owing to a paucity of local teams, and intense conflict 
between clubs and stadium operators. Here, it is 
evident that sustainable construction is not the only 
factor to consider, and social, geographical and 
economic factors should also be considered when 
regarding sustainable stadium design and post-games 
operational use.  

Sustainable Behavioural Change  

One of the most important legacies of a major sporting 
event, is the legacy of sustainable behavioural change. 
For the Vancouver 2010 Winter Olympics, an 
environmental consultation group was developed in 
the four years preceding the games to ascertain 
sustainability concerns of the public. Here, waste 
management, carbon management, and a green legacy 
were identified as priority areas, and work into these 
topic areas considered post-games.  

Moreover, during the Brazil 2010 World CupTM, the 
committee partnered with a leading agricultural group 
to provide expertise and technology to farmers in the 
Araguaia valley region. This project restored degraded 
pasturelands, increase livestock production and reduce 
GHG emissions; leaving a sustainable, behavioural 
legacy. The project also provided educational and 
consultation services to the local farms, and the 
farmers were introduced to carbon-monitoring 
technology to quantify their own carbon emissions.  

Carbon Offsetting  

Carbon Offsetting also plays a key role in the carbon 
legacy of many of the world’s major sporting events. 
The South Africa 2010 World CupTM for instance, 
represented South Africa’s first major entry into the 
realm of carbon-neutral events. Here, the host country 
developed a comprehensive carbon neutral 
programme, including constituent offsetting projects. 
Here, the priority primarily centred on investment in 
offsetting projects within South Africa and for those 
fourteen countries within the South African 
Development Community (SADC) regional 
organisation. Countries within the SADC were 
selected, owing to the size of the carbon footprint, to 
leave a legacy from the event.  

The Vancouver 2010 Winter Olympics also focused on 
the role of carbon offsetting in the post-games carbon 
legacy. During these games, the 2010 Official Carbon 
Offset Supplier amassed a Legacy Portfolio of carbon 
offsetting projects using clean technology from firms 
in British Columbia. This included a holistic range of 
projects, such as biomass gasification systems for 
renewable heat and power production, high-efficiency 
hybrid gas and power commercial heating systems, 
and landfill gas compression technological for 
vehicular fleets. In addition to this, Vancouver’s Offset 
Supplier worked with the games’ governmental and 
corporate partner’s footprint to supply 2010 Legacy 
Portfolio and International Gold Standard offsets to 
allow those partners who did not contribute directly to 
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the footprint, but indirectly, to significantly lower or 
eliminate their carbon emissions. 

Host cities climate action 
This section briefly describes the main ongoing and 
planned climate actions adopted by the Candidate Host 
Cities. The actions are categorised in five groups: city 
level actions (relevant to all activities in the city and 
geographical area); sustainable event management 
(relevant to all activities in major events); aviation; 
transport; energy; and buildings. The actions, targets 
and plans in each group are further discussed in 
relation to the event activities in Section 3.  

Table 5 summarises the main planned or ongoing 
actions for the five categories listed above. The 
following sub-sections describe each of these actions 
in more detail and provide examples from Candidate 
Host Cities.  

Table 5 Summary of main activities for each group 

Sector Main planned and ongoing activities 

City level 
climate and 
carbon 
strategies 

80% by 2050  

City Climate Action – UNEP 

Environmental and Sustainability 
Plans 

Partnerships: C40, 100RC, local 
partnerships 

Carbon offsetting 

Event 
management 

Reduce consumption and waste 

ISO 20121 Sustainable Event 
Management  

Education 

Aviation Airport operations 

Enhance link between airport and 
public transport 

Reduce aircraft emissions 

Transport Electric vehicles 

Active (walking and cycling) and 
public transport 

Energy Renewable 

Energy efficiency 

Sector Main planned and ongoing activities 

Buildings Reducing energy consumption and 
increasing efficiency  

Sustainable building standards 

City level actions and targets 

A considerably large number of climate actions and 
targets are currently in place in the Candidate Host 
Cities. The list below summarises the most relevant 
actions and targets that apply to all city sectors and 
that take place at the city level scale:  

80% reduction in GHG emissions by 2050: several 
Candidate Host Cities have adopted the target to 
reduce city GHG emissions by 80% by 2050 and have 
developed a roadmap to achieve this target. Candidate 
Host Cities that have adopted this target include New 
York, Miami, Boston, Los Angeles, Seattle, Kansas 
City, and Toronto. 

Climate Action Plans: A number of the Candidate Host 
Cities have developed comprehensive climate action 
plans, including Seattle, Boston, New York, Los 
Angeles and Mexico. For example, Seattle’s plan 
includes, among others strategies, to reduce GHG 
emissions in passenger transportation and the building 
energy sector by 62% by 2030 to contribute to 
achieving carbon neutrality by 2050. The Climate 
Action Programme (2014-2020) for Mexico City also 
includes a holistic range of strategies to reduce GHG 
emissions, enhance climate change education, and 
foster a co-responsible government-society 
relationship to achieve a low-carbon economy.   

Environmental and Sustainability Plans: many cities 
have integrated their plans to reduce GHG emissions 
within their wider Environmental and Sustainability 
plans.  For example, New York has an Environmental 
and Sustainability plan which includes clear GHG 
emission reduction targets. 

Partnerships and collaborations: a large number of the 
Candidate Host Cities are members of global and/or 
regional partnerships. For example, more than 10 are 
members of the C40 cities leadership group (a network 
of more than 90 global megacities who are dedicated 
to combating climate change). Similarly, more than ten 
cities are members of the 100 Resilient Cities 
(100RC), pioneered by the Rockefeller Foundation. 
Regional partnerships also play an important role in 
motivating climate actions. For example, Washington 
D.C is a member of Climate Ready DC, a regional 
carbon related initiative.  
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Carbon offsetting: while most actions in cities focus on 
reducing emissions, a range of carbon offsetting 
activities are taking place in Candidate Host Cities. 
These include both offsetting projects at national level 
and emission specific offsetting projects (e.g. 
offsetting emissions from a specific infrastructure or 
asset). New York City, Seattle and Kansas are 
examples of cities which consider carbon offsetting in 
their strategies and plans. 

Sustainable event management 

All the Candidate Host Cities have outlined sustainable 
event management practices in the city. For example, 
Guadalajara’s practices focus on environmental, health 
and social issues whilst ensuring that all aspects of the 
event have a minimal environmental impact. A wide 
number of measures included in sustainable event 
management in Candidate Host Cities refer to the 
reduction of materials used in the events.  These 
measures mainly focus on reducing consumption and 
waste of food and merchandising. Several cities align 
their sustainable event management practices with the 
ISO 20121 Sustainable Event Management (e.g. 
Kansas and Toronto). For example, Kansas has 
implemented policies to educate, engage and permit 
visitors to participate in green activities. Several other 
cities also include education and knowledge sharing 
among their sustainable event management practices. 

Aviation 

The climate actions related to aviation fall into three 
main groups:  

Reduce emissions from airport operations: Airports in 
some of the cities are currently undergoing renovations 
which will increase the overall efficiency and 
sustainability of airport operations 

Increase use of public transport to/from the airport: 
Several Candidate Host Cities have ongoing plans to 
improve the connection of airports with public 
transportation. These initiatives also include the use of 
electric vehicles.  

Reduce aircraft emissions: while aircraft emissions are 
the largest emissions related to aviation, only a few 
cities have actions which aim at reducing these 
emissions. Actions related to reducing emissions 
include: reducing aircraft engine emissions by 
providing pre-conditioned air and electricity to power 
aircrafts whilst waiting at the gate; and establishing 
collaborations with airlines focusing on reducing 
emissions from flights (e.g. increase use of renewable 
fuel). 

Land Transport  

Inter and intra city transport is a main focus area for 
reducing GHG emissions in climate action plans and 
sustainability strategies. The transition to electric 
vehicles and improvement of public transport are the 
two main strategies of Candidate Host Cities to reduce 
GHG emissions from local transport.  

The efforts to increase the use of electrical vehicles 
covers both public and private transport. For example: 

• New York City has plans to create the largest 
municipal electrical vehicle fleet in the country 

• Los Angeles aims at having a zero-emissions bus 
fleet by 2030 

• Seattle is one of the highest markets for private 
electrical vehicles 

• Kansas has installed the Clean Charge Network 
which has become the largest utility-sponsored 
electric vehicle charging system in the US.  

A large number of cities have ongoing plans to 
improve and increase active and public transportation. 
For example, in Dallas a new high speed rail will begin 
service in 2022. In Miami, holistic public 
transportation approaches have been adopted; and 
Miami Dade-County is pioneering a holistic system for 
a ‘smart, connected and car-optional county’. 

Energy 

Together with transport, energy is a main focus area 
for reducing emissions in Candidate Host Cities 
(including energy use in buildings, see Section 0). 
Actions can be grouped into: shift towards renewable 
energy sources and increase in energy efficiency. 
These two set of actions often appear together in cities’ 
climate action plans and strategies. Toronto has set a 
goal to generate 75% of community-wide energy use 
from renewable or low carbon sources by 2050. The 
plan focuses on becoming a low-carbon city whilst 
simultaneously driving community benefits, health, 
equality, and prosperity.  Examples of energy 
reduction initiatives include Nashville’s initiative 
entitled ‘Go Green Nashville’ developed to reduce the 
city’s energy consumption by 5%, and Mexico’s focus 
on the energy transition towards higher efficiency.  

Buildings  

Most Candidate Host Cities have either implemented 
or have plans to implement sustainable building 
strategies to reduce their environmental footprint. The 
main actions adopted by Candidate Host Cities relate 
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to reducing energy consumption and increasing 
efficiency; and to achieving high certification in 
sustainable building standards (e.g. LEED Platinum).  

Initiatives to reduce emissions from energy 
consumption in buildings are common in Candidate 
Host Cities. In New York City for instance, the City 
Council have passed innovative mandates for buildings 
to undergo lighting upgrades and energy audits. The 
City Council are also continuously working to ensure 
that buildings are undergoing required retrofits to help 
attain the ambitious 80x50 goals.  

Several cities (e.g. Miami, Washington and Dallas) 
have strategies and regulations regarding sustainable 
building standards. Dallas has imposed regulations that 
all new city facilities are built to LEED Platinum, Gold 
and Silver certified levels.  

Legacy and synergies  

As discussed in Section 4, the Candidate Host Cities 
have a large number of existing and planned actions to 
reduce carbon emissions. This section focuses on the 
actions that the event could adopt in order to ensure a 
positive legacy of the 2026 FIFA World Cup™ after 
the event finishes.  

The 2026 FIFA World Cup™ can benefit from 
adopting existing and planned actions to reduce carbon 
emissions from the Host City. Examples of potential 
benefits are a reduction in the efforts needed to 
successfully implement carbon mitigation measures 
and the use of existing partnerships and collaborations. 
At the same time, the event has the power to accelerate 
and build up the momentum in existing or planned 
actions by the Candidate Host Cities as well as 
promoting the behaviour change required for the 
success of carbon mitigation plans. Figure 10 
illustrates the synergies between the climate actions in 
Candidate Host Cities and the 2026 FIFA World 
CupTM. 

The objectives of the mitigation actions for the 2026 
FIFA World CupTM are: to minimise the maximum 
amount of emissions from the event; and to ensure that 
the climate actions adopted will accelerate the existing 
and planned actions in Candidate Host Cities and 
accelerate the behavioural change needed to continue 
reducing emissions after the event finishes. 

 

 
Figure 10 - Synergies between climate actions in Candidate 
Host Cities and 2026 FIFA World CupTM 

 

Table 6 lists the main climate actions in Candidate 
Host Cities and suggests actions that could be adopted 
to support the positive legacy of the 2026 FIFA World 
CupTM for each of the main actions. This shows how 
the main sectors where cities are focusing efforts to 
reduce carbon emissions broadly match with the 
activities identified in the carbon footprint assessment.  

The carbon footprint has identified international travel 
(aviation) as the main contributor to carbon emissions 
followed by inter and intra city travel. While several 
Candidate Host Cities are taking action to reduce the 
emissions arising from aviation this is not the main 
focus in carbon emissions reduction plans and 
strategies. On the other hand, inter and intra city travel 
is one of the main areas of focus of Candidate Host 
Cities together with energy and buildings. Energy use 
of hotel stays of visitors, teams and staff during the 
event is the third main source of carbon emissions.  

The following list summarises the main actions that 
could include in the carbon reduction emissions plan 
which would contribute to the positive legacy of the 
competition and which are also aligned with the 
carbon priorities for the competition (based on findings 
from the carbon footprint).  

Actions related to inter and intra city transport: inter 
and intra transport is one of the main sources of 
emissions and is also a main focus area of actions in 
Candidate Host Cities. For this reason, measures to 
reduce emissions adopted as part of the 2026 FIFA 
World CupTM will have a positive impact on Candidate 
Host Cities. Mitigation actions should focus on 
improvements in transport infrastructure that deliver 
on-going long-term carbon reductions. For example, 
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the competition could install electric vehicle charging 
stations in stadiums and other venues and/or provide 
electrical vehicles for movements between venues to 
encourage the use of electrical vehicles. Another 
example of an action that would lead to positive legacy 
is to promote the use of public transport for traveling 
during the event.  For example, create a tram line for 
the competition which is useful to citizens after the 
competition; enhance and promote public transport 
from airport to venues and accommodation by, for 
example, improving transport infrastructure and/or 
providing discounts to visitors and staff.  

Reduce energy consumption and uptake use of 
renewable energies: most Candidate Host Cities have 
strategies and plans related to reduce energy 
emissions. The 2026 FIFA World CupTM could 
accelerate these actions and help to achieve targets by 
implementing measures to reduce energy emissions 
from accommodation and stadiums (i.e. reduce energy 
consumption and uptake of renewables energies). 
Mitigation actions should focus on reductions in 
building energy related carbon emissions through low 
carbon design for new buildings, low carbon retrofit of 
existing buildings and deployment of low and zero 
carbon energy regeneration from e.g. renewable 
energy sources. Partnerships and collaborations might 
be needed to implement measures to reduce emissions 
from accommodation, as United 2026 might not have 
direct influence on the hotels where visitors and staff 
will be staying during the competition (e.g. 
collaborating with hotels high sustainability 
certifications). Emissions from energy consumption in 
hotels is the third main source of emissions, reducing 
them will have both a beneficial impact for the event 
and for the Host City as these measures are expected to 
continue reducing emissions after the competition. 

Actions to reduce emissions from flights: most climate 
action plans in Candidate Host Cities do not include 
measures to reduce emissions from flights. However, 
this is the main contributor to emissions and it is also 
likely to be the main contributor for other major events 
with visitors from around the globe, and tourism. 
Hence, actions to reduce these emissions may have a 
positive impact in the efforts of Candidate Host Cities 
to reduce emissions. An example of a mitigation action 
might be using existing partnerships with airlines 
focusing on reducing emissions from flights and/or 
establish new partnerships.  

Carbon offsetting projects: while the aim is to reduce 
emissions as much as possible, remaining emissions 
will be offset. Host cities have already ongoing 
offsetting projects and activities. If suitable, the event 

would benefit from getting involved in ongoing 
projects at city level. The aim is to offset emissions 
through credible projects that generate environmental 
and socio-economic benefits in the regions where they 
occur (domestically and internationally). Priority 
should be given to ensuring offset projects bring 
sustainability benefits to regions long after the event. 

Education, knowledge sharing and behavioural 
change: A range of cities include considerations of 
education, knowledge exchange and behavioural 
change in their event management practices. The 2026 
FIFA World CupTM could both apply these existing 
practices and contribute to further develop them.  

Aligning actions to city level targets and existing 
partnerships: Most Candidate Host Cities have 
partnerships or are members of networks which focus 
on addressing GHG emissions and reducing them. The 
plan for reducing emissions should include engaging 
with existing partners and networks as well as 
establishing new partnerships with key partners and 
sponsors.  

A key aspect of the success in the reduction of carbon 
emissions and in the carbon legacy of the event is their 
successful implementation and delivery. The plan to 
deliver the climate actions listed above will cover the 
actions for which United 2026 has direct control (e.g. 
catering and merchandising) as well as those for which 
the United 2026 does not have direct control or power 
to implement (e.g. international transport).  

United 2026 does not have direct control for most of 
the actions suggested above. Hence, these actions will 
be better delivered through partnerships and networks, 
which include both city level partnerships and 
partnerships with sponsors and partners established as 
part of the competition.  

The Carbon Management Plan will provide a 
framework and plan for delivering the vision of United 
2026 and specific climate actions. Section 6 describes 
the CMP and includes more detail about the delivery 
and implementation of climate actions for the event. 
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Table 6  Climate action that the 2026 FIFA World CupTM could adapt which would contribute to leave a positive legacy to the 
Candidate Host Cities 

Candidate Host City 2026 FIFA World CupTM 
City sector Main planned and ongoing 

activities 
Activity Climate actions to support positive legacy 

City level • 80x50  

• City Climate Action – 
UNEP 

• Environmental and 
Sustainability Plans 

• Partnerships: C40, 
100RC, local partnerships 

• Carbon offsetting 

All activities 
• Support existing plans, strategies and 

targets in Candidate Host Cities 

• Engage with existing partnerships and 
networks as well as establishing new 
partnerships and collaborations with 
sponsors, partners and other relevant 
stakeholders 

• Get involved in existing carbon offsetting 
projects, if suitable. Prioritise long term 
projects which will continue to have an 
impact after the competition 

Event 
management • Reduce consumption and 

waste 

• ISO 20121 Sustainable 
Event Management  

• Education 

All activities 

Merchandise 

Catering 

Fan fest catering 

Municipal waste 

• Support and engage with existing 
sustainable event management procedures 
in Candidate Host Cities 

• Encourage the reduction of merchandise 
and food consumption (from catering in 
venues and fan fest) as well as sustainable 
sourcing with more spending directed to 
local and regional products 

• Engage with current actions related to 
education, capacity building, and 
behavioural change and set up specific 
actions for the competition 

Aviation • Airport operations 

• Enhance link between 
airport and public 
transport 

• Reduce aircraft emissions 

International 
travel  • Partner with airlines which focus on 

reducing emissions from flights 

• Improvements to links between airport and 
public transport 

• Increase use of public transport for 
traveling from airport to accommodation / 
venues (e.g. discount in tickets for public 
transport) 

 

Transport • Electric vehicles 

• Active and public 
transport 

Inter and intra 
city travel • Improvements in transport infrastructure 

that deliver on-going long-term carbon 
reductions 

• Facilitate and encourage use of electric 
vehicles in both public and private transport 
(e.g. setting charging stations) 
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Candidate Host City 2026 FIFA World CupTM 
City sector Main planned and ongoing 

activities 
Activity Climate actions to support positive legacy 

• Actions to encourage modal shift (e.g. use 
of private car to walking) and active 
transport (more trips in the city by walking 
and cycling) 

 

Energy • Renewable 

• Energy efficiency 

Stadium  

Fan fest 

TV production 

• Uptake use of renewable energy (e.g. 
install solar panels in stadiums, partner 
with renewable energy providers to 
power fan fest venues) 

• Improvements to venues which reduce 
their energy consumptions 

 

Buildings • Reducing energy 
consumption and 
increasing efficiency  

• Sustainable building 
standards 

 

Accommodation  
 

• Encourage use of accommodation with 
high sustainability credentials (e.g. 
LEEDS Platinum) by setting up 
partnerships and collaborations with 
hotels and other accommodation 
providers 

• Reductions in building energy related 
carbon emissions through low carbon 
design for new buildings and retrofit of 
existing buildings in partnership with 
hotels and other accommodation 
providers 
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Energy 

Impacts 
The FIFA World CupTM will have significant energy 
requirements in the preparations and, in particular, 
during the event itself.  

Electricity will be required for the stadiums, training 
grounds, broadcast centres, FanFest sites and all 
other logistics facilities required to host the event.  
Additional demand for energy will also be created 
by the influx of tourists and their accommodation 
requirements.  

The model of energy use within stadiums is 
relatively simple.  Floodlighting typically accounts 
for the largest energy consumption followed by 
HVAC, then lighting. While floodlighting 
requirements are typically standard (at 2400 lux), 
local conditions will influence the particular energy 
demands for this as well as HVAC requirements 
depending on local conditions – cooling in warmer 
locations and heating in cooler.  Training grounds 
will have similar energy requirements but on a 
smaller scale. FanFest sites will require energy for 
lighting, PA system and screens.  Accommodation, 
catering and entertainment for fans and players will 
result in further increases in energy demands in 
Candidate Host Cities. 

Energy demand levels will have implications for the 
costs of hosting the FIFA World CupTM. 

Scope, Initiatives and Mitigation 
The key objective in relation to energy will be to 
limit the increase in energy demand resulting from 
the event. The overall focus will be on managing the 
demand for energy at the site / building level. 

Overall, the event could aim to achieve a 20% 
reduction in energy demand from the predicted 
demand without any active management. 

Furthermore, a proportion of the energy 
requirements could be met through renewable 
energy technologies where feasible.  

Goals, Measures and Indicators 
• Stadiums to all have energy management plans 

and energy efficiency programmes in place 
including building energy management systems. 

• Active monitoring of energy usage at all stadiums 
and other official sites 

• LED floodlighting to be used at all stadiums 

• Stadium energy to be provided from renewable 
sources where feasible with a preference for on-
site renewables, such as solar panels or wind 
turbines 

Indicators against which to measure the 
effectiveness of these measures could include: 

• Medium and long term savings on energy costs 
and carbon dioxide emissions 

• Reduction in operating costs due to installation of 
energy efficient devices 

• Proportion of energy demand met through 
renewable energy sources 

Legacy Elements  
• Renewable energy schemes developed for the 

event will continue to generate beyond the event 
• Innovation in energy management systems could 

be adopted in other public buildings 
• Units built to accommodate players and officials 

are likely to be used as private homes beyond the 
event.  Energy efficiency and management 
measures will benefit future occupiers 

Example: Kansas City 

Kansas City’s Arrowhead Stadium complex 
features 82 solar panels on top of Stadium, 108 
on top of the training complex and 108 on the 
grounds surrounding the club’s practice facility. 
Those solar panels can help offset 66 metric tons 
of carbon dioxide from the air every year. 

  
Kansas City has installed 25 kW solar panel 
systems on 58 of its municipal buildings, 
providing 1.45 MW of installed generating 
capacity. These installations operate under 20-
year leases/ solar service agreements that are in 
place until 2035. 



  

The United Bid  | Section 24 - Environmental Protection    
 

Arup | Environmental Impact Assessment | 16 March 2018   
/USERS/BRIANREICH/DESKTOP/EIA REPORT - UNITED BID.DOCX 

71 

 

Transport 

Impacts 
There is a wide variety of potential impacts 
associated with transportation at Host Cities (both 
directly and indirectly).   
Moving people into the city from elsewhere (e.g. 
air, long distance road and rail) and the mass transit 
of visitors to and from venues and around the city 
introduce negative effects from congestion, in terms 
of noise and air quality / greenhouse gas emissions, 
and disruption. 
However, there is also the potential for significant 
legacy benefits to accrue from new and upgraded 
transport infrastructure, as Host Cities make 
infrastructure improvements for the competition that 
can last for generations to come. 

Scope, Initiatives and Mitigation 
Improvements in transport infrastructure can deliver 
ongoing long-term carbon reductions and 
improvements in local air quality – e.g. aviation, 
more widespread uptake of electric mass transit, 
private vehicles and taxis, modal shift (especially 
from cars to walking), more trips in the city by 
walking and cycling, more and improved ‘green 
corridors’ for walking and cycling, improved levels 
of well-being.  
Specific initiatives for managing potential negative 
impacts and enhancing the benefits could include: 
• A commitment to use only electric / hybrid 

vehicles, and alternative fuels such as biogas, 
LPG, etc.   

• Specification of low-emission service and 
delivery vehicles, and event-specific vehicles for 
the movement of staff, volunteers, athletes and 
visitors 

• Improvements in walking and cycling routes, 
particularly in ‘Last Mile’, to increase the 
attractiveness of more sustainable modes of 
transport 

• Establishment of new mass transit routes, using 
electric buses, trams, light rail, etc. 

• Implementation of a combi-ticket that allows 
FIFA World CupTM ticket holders to travel free-of 
charge on match days on the entire public 
transport network of Host Cities 

Goals, Measures and Indicators 
• The share of journeys by public transport should 

be increased to 50% 

• (Urban connectivity) [e.g. 25%] reduction in peak 
period motor vehicle trips in legacy (measured 
as % of business as usual baseline) 

Legacy Elements  
The legacy of the event in terms of transport will 
relate to the following: 

• Balancing capacity and demand for travel through 
increasing public transport capacity and / or 

Example: Dallas 

Dallas is seeking to continually invest in making 
their transport network more efficient, 
encouraging utilization of rail and bus transit, 
street cars, development of bike lanes and 
programs, and development of high speed rail 
service beginning in 2022. Options for 
purchasing electric vehicles and alternative fuel 
vehicles are being explored for the City fleet. 

Dallas has strategies to reduce GHG emissions 
from transportation. Electric vehicles can be 
charged at City Hall, Fair Park, Love Field and 
many more places, all listed on GreenDallas.net. 

The number of hiking and biking trails has 
increased in the city.  Initiatives such as Dallas 
Bicycle Program and Bike Share have been 
introduced to the city. There is a free bus route to 
parts of Dallas (DART D-Link route 722), which 
endeavours to encourage more individuals to use 
public transport. 

 
The AT&T stadium is only accessible via the 
Metro Arlington Xpress (MAX) bus system; a 
0.4 mi (0.64 km) walk from the Collins and 
Andrews stop which connects with the Trinity 
Rail Express (TRE) station at CentrePort/DFW 
Airport.  
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reducing the need to travel Improving transport 
connectivity  

• Transport infrastructure to support economic 
growth 

• Improving public transport reliability 
• Enhancing streetscapes, improving the perception 

of the urban realm and developing better streets 
initiatives 

• Reducing air pollutant emissions from ground 
based transport 

• Improved community health and wellbeing 
through facilitation of an increase in walking and 
cycling  

• Reducing crime rates and improved road safety 
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Materials, Food and Waste 

Impacts 
Consideration of materials, food and waste in 
relation to Host Cities relates specifically to the 
design, preparation and hosting of the FIFA World 
CupTM.  The impacts relate particularly to increased 
volumes of waste, the logistics (and associated 
accessibility, carbon emissions and air quality 
impacts) of moving food and materials, the 
environmental effects of unsustainable food 
production practices, and effects that would be 
associated with non-compliant suppliers of 
materials, food and waste services. 
 
However, there may also be significant 
opportunities to achieve legacy benefits through 
new and upgraded waste and recycling 
infrastructure as well as changes in awareness, 
attitudes and behaviours around waste, recycling 
and resource efficiency.  Using the event as a 
catalyst to support local food producers is also one 
means of leaving a lasting legacy. 

Scope, Initiatives and Mitigation 
The following initiatives may be considered: 
• A 2026 FIFA World CupTM Green Procurement 

Framework and/or Sustainable Materials 
Procurement Strategy applicable to all Host 
Cities regardless of country/state, with 
principles to guide procurement at both 
infrastructure and local event level 

• Undertaking Life Cycle Assessment / Whole 
Life Cost exercises 

• Developing Sustainable Waste Management 
Plans as part of the Host City Environmental 
Protection Plans incorporating the principles of 
the waste management hierarchy 

• Use of centralised waste and logistics centres, 
with the potential to convert to local/regional 
waste and recycling centres in legacy 

• Alternative technology such as anaerobic 
digestion of food waste to produce biogas 

• Compliance with LEED (or equivalent) 
minimum requirements such as dedicated areas 
for collection and storage of recyclates, 
reducing waste to landfill and incineration, etc. 

• Ensuring that sustainable materials and 
technologies are specified and used in the 
construction of new venues and facilities 

Goals, Measures and Indicators 
Materials, food and waste is one of the disciplines 
upon which is it possible to set, monitor, and 
achieve the most tangible performance indicators.   
 
The following may be developed into stretch targets 
for individual Host Cities or applied across the 
entire event: 
 
• 90% construction waste diverted from landfill 

• 15% recycled or reused content in permanent 
structures (measured as % of construction 
material value) 

• 100% procurement of key building materials 
from socially/environmentally responsible 
sources (measured as % of construction material 
value, materials include timber, aggregates, 
concrete, metals, stone) 

• 100% procurement of materials, food, etc. for 

the competition through Green Procurement 
Framework or Sustainable Materials 
Procurement Strategy 

Legacy Elements  
• New supply chains based on sustainable 

principles 

• Training and skills in sustainable construction, 
waste management, event management, etc. 

Example: Miami 

 
The Hard Rock Stadium in Miami has two liquid 
food digesters for post-consumer and expired 
goods, which contributed to a 16-tonne waste 
saving in 2016. 
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• New sources of renewable fuels from anaerobic 
digestion of waste 

• New logistic centres, with electric vehicles for 
deliveries and waste collection 

• Improved management of existing facilities 

• Behaviour change around waste management 
and recycling 

• Creating low carbon recycling industries 

• Changing attitudes to resources efficiency 
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Water 

Impacts 
Water use and water resource efficiency will vary 
significantly across Host Cities depending on a 
variety of factors including the age of existing 
facilities and infrastructure, local and regional 
climate, and other geographical factors. However, in 
all situations sanitary facilities and pitch 
maintenance are likely to present the highest 
proportion of water demand in sporting events. 

 
The increase in water demand experienced in Host 
Cities during major competitions such as the FIFA 
World CupTM has operational energy and cost 
implications as well as increasing pressure on the 
water supply infrastructure and wastewater 
treatment systems. 
 
Although particular to individual cities, preparatory 
activities including construction of venue overlays 
etc. have the potential to impact on surface water 
quality unless carefully managed on site.  This is 
particularly relevant in locations proximate to 
surface water features such as rivers, streams and 
lakes. 

Scope, Initiatives and Mitigation 
Each city has the opportunity to consider, well in 
advance of the event, how it will deal with 
minimizing the impact of demand for water during 

the competition and protecting the water 
environment from the effects of construction and 
disruption.  Individual cities and states have 
particular challenges in relation to water supply and 
demand, and this will dictate the relevant suite of 
measures to pursue. 

Key opportunities and challenges relating to water 
include: 

• Development of a smart water grid, and 
implementation of smart metering 

• Design measures to reduce the volume of water 
required for heating and cooling systems 

• Implementing water efficiency measures and 
water recycling for pitch maintenance and 
irrigations, including retrofitting where 
appropriate 

• Specification of water efficient fixtures and 
fittings such as sanitaryware within new and 
refurbished stadium facilities  

• Investigating appropriate alternative sources of 
water such as cooling condensate, treated 
effluent, rainwater, greywater etc. 

• Opportunities to educate and raise awareness 
around water as a resource, and water scarcity 
as a risk to humans 

• Reducing waste through implementing a policy 
of banning the sale of disposable plastic bottles 
at Stadiums and other official venues 

Managing stormwater is a major consideration in 
cities where increased areas of impermeable surface 
such as concrete result in increased surface water 
runoff and decreased aquifer replenishment.  Host 
cities will be encouraged to adopt landscaping 
strategies that favour ground infiltration, and 
increasing the use of green roofs where appropriate 
(see Biodiversity).    

Goals, Measures and Indicators 
The focus on water efficiency and managing peaks 
in water demand means there will be significant 
opportunities to apply stretch targets in relation to 
water.   

The following targets are a strong starting point for 
cities to develop and assess their individual plans: 

• Achieving LEED (or equivalent) minimum 
requirements – e.g. zero irrigation or 30% 
reduction; 20% reduction in indoor water use 

Example: Guadalajara 

The Chivas Stadium in Guadalajara sends 100% of 
its residual water to a "wetlands" water treatment 
plant for processing.   

The roof of the stadium captures rainwater during 
the rainy season. 16 supporting columns transfer 
this water to five storage tanks - two for storm 
water, two for filtered rainwater and one for 
potable water. 

123,000m2 of planting and within and surrounding 
the stadium is irrigated using water produced by 
wetlands and rainwater stored in the storm tanks. 

Other water efficiency measures are incorporated 
into the design of the stadium facilities including, 
for example, the inclusion of flow reducers in sinks 
to control water flow and minimize usage. 
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through efficiency; installation of potable water 
meters 

• 60% reduction in potable water use through 
reduction and substitution (measured as % of 
baseline use, excluding cooling) 

• Zero water pollution incidents as a result of 
competition-related construction, and during the 
event 

Legacy Elements  
Major legacy opportunities for Host Cities relating 
to water include, for example: 

• Uptake of more sustainable water management 
and alternatives to potable water 

• Long-term reductions in water consumption in 
stadium sites owing to improved water 
efficiency and management 

• Where relevant, improvement of water quality 
in surface water features around stadium sites, 
with associated benefits of making them 
available for recreational and leisure uses 

• Greater water awareness and behaviour change 
around water as a resource including, for 
examples, opportunities to increase public 
access to fresh mains water as an alternative to 
bottled 

 
 
 
 
 
 
 
 

 

  

Example: Washington DC 

Ambitious targets for improving water quality have 
been set in DC to tackle water pollution.  Work is 
underway to upgrade water and sewer systems, to 
ensure compliance with federal mandates and 
reduce nutrient discharges and sewer overflows to 
local rivers.  

DC is aiming to relieve pressure on storm water 
infrastructure and reduce the long-term flood risk 
by using 75% of the landscape to capture rainwater 
for filtration or reuse. Additionally, the district 
aims to make 100% of District waterways fishable 
and swimmable and decrease total water use by 
40%. 
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Air Quality 

Impacts 
Rather than direct impacts associated with preparing 
for and hosting the event itself, it is the potential for 
existing air quality issues within Host Cities to 
impact upon the event that may be of concern. Poor 
air quality risks undermining the positive experience 
of visitors and participants.  It may even be 
detrimental to the health of fans and participants, 
particularly those participating in sport, and those 
with pre-existing respiratory conditions such as 
asthma.    

Previous major sporting events have come under 
significant scrutiny due to the challenges posed by 
existing poor air quality.  The Beijing Olympics in 
2008 experienced dangerously high levels of smog 
in the run up to and during the event.  More 
recently, international and local air quality targets 
were exceeded around stadiums in India being used 
for the Under 17 FIFA World CupTM. 

The preparations and event hosting activities may 
also result in air quality impacts in and around Host 
Cities, such as: 

• Dust and construction machinery emissions 
from construction works and refurbishments 

• Emissions from additional air travel  

• Emissions from additional ground transportation 
around stadiums and other sites 

• Odour from the increased number of catering 
facilities 

Scope, Initiatives and Mitigation 
The potential impacts of the prevalent (baseline) air 
quality on the competition could be controlled using 
initiatives such as: 

• Controlled timing of polluting activities – e.g. 
temporary limitations on the timing that 
industries in proximity of the host venues can 
operate during the event 

• Enforcement of car-free zones and clean air 
zones 

The goals associated with carbon and transport will 
have a significant secondary effect on local air 
quality.  Measures designed to limit or increase the 
efficiency of these travel modes will also reduce the 
emissions they create.   

Best practice management of dust generation and 
other emissions at construction site will be required, 
and the use of Environmental Management Plans for 
all construction works will be one key control 
measure to ensure that works do not unduly affect 
local air quality.  These plans must include site-
specific short-term remedial plans in the event that 
monitoring indicates that local air quality is, or may 
become, a concern. 

Goals, Measures and Indicators 
• Regular monitoring of local air quality 

integrated with each host venue and site 
environmental operational plans 

• No net degradation of ambient air quality 
around each host venue post-event 

Legacy Elements  
Whilst there may be limited opportunity for the 
FIFA World CupTM to lead directly to longer-term 
improvements in air quality within Host Cities, it is 
reasonable to expect (or even require) that measures 
to improve local air quality and mitigate the direct 
impacts of the event will be maintained in legacy.   

 

Example: Nashville 
 

Nashville is aiming for zero hazardous air-quality 
days by 2020 and zero days with risk to human 
health by 2050.   

 
The city has set a goal to increase the city’s tree 
canopy by 500,000 trees by 2050. Achieving this 
target will improve air quality, especially for 
communities with disproportionately high levels 
of air pollution.  
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Biodiversity 

Impacts 
There are a variety of ways in which biodiversity may 
be impacted as a result of hosting the FIFA World 
CupTM.   

It is however unlikely that significant adverse 
biodiversity effects would arise at the event-wide 
level, and therefore the focus at the detailed stages of 
developing plans for each location will be on 
identifying and managing local-level impacts.  These 
are aspects specific to each site such as protecting 
species and habitats during construction works, and 
from disturbance during the event itself, whilst 
seeking to achieve legacy gains in biodiversity. 

Biodiversity is one aspect of the environment upon 
which there is considered likely to be a significant 
opportunity to achieve direct benefits from hosting the 
competition such as increasing biodiversity at site and 
city level, contributing to wider biodiversity initiatives 
at city and state level, and working towards a legacy 
of biodiversity enhancement.   

Scope, Initiatives and Mitigation 
There are various opportunities for each city to 
pursue maximum biodiversity benefits of hosting 
the competition.  In particular, this will take into 
account any overarching key considerations 
associated specifically with the city, or designated 
or protected habitats and species in proximity to the 
event sites. 

At the individual city level there are likely to be 
variable opportunities to minimise effects on local 
habitats and species and encourage ecological 
benefits through assessing programme impacts, 
evaluating and implementing cost effective 
mitigation measures (via the EIA process). 

Key opportunities and challenges relating to 
biodiversity include: 

• Protecting existing habitats and species 

• Developing new high-quality, biodiverse 
habitats 

• Using species of local provenance for planting 
and landscape enhancement 

• Biodiversity offsetting (if applicable) 

 
                                                             
80 Cities Alive, Green Building Envelope, Arup, 2016 

• Incorporating wildlife corridors into masterplan 
to link with surrounding habitats 

• Developing urban green infrastructure such as 
vegetated roofs and walls, bio-reactive facades, 
etc. designed to work “with the surrounding area 
as part of a functioning ecosystem”80 

• Integrating habitat features such as bird and bat 
boxes, insect hotels etc. into architectural design 

Example: Toronto 

Similar to the challenges faced by other cities, 
Toronto has experienced biodiversity loss resulting 
from urbanization, pollution, invasive species, 
habitat loss and climate change.  In response, 
Toronto aspires to be a world leader in the 
development of urban initiatives to preserve the 
city’s flora and fauna. 

 
Green roofs are one such initiative, and Toronto’s 
Green Roof Strategy and Green Roof Bylaw have 
stimulated a local green roof industry and created a 
new roofscape for the City.  In 2016, Toronto was 
recognised for the first time as having the largest 
area of green roofs installed of all North American 
cities according to the 13th Annual Green Roof 
Industry Survey. 

Toronto’s Biodiversity Booklet Series is another 
initiative that aims to help re-connect people with 
the natural world, and raise awareness of 
biodiversity loss. 

If selected as a Host City, work around preparation 
for the event could provide a catalyst to further 
development this progress on urban biodiversity 
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Goals, Measures and Indicators 
As all of the stadiums and associated facilities 
already exist, or are already planned, in relation to 
biodiversity there will be a focus on managing the 
potential local-level impact of infrastructure 
development, Fanfest sites, stadium overlay etc.  In 
this context, the following targets are a strong 
starting point for cities to develop and assess their 
individual plans: 

• Seeking to secure at least 10% high quality / 
open spaces / habitats in legacy masterplans, 
measured as % of the total area of each site 

• Net gain in local-level biodiversity (or, at the 
very least no net loss) at each venue 

• Consideration given to biodiversity offsetting 
where habitat loss is unavoidable 

At the overall competition level, there may also be 
an opportunity to set a target such as a prescribed 
are of new, locally appropriate, habitats constructed 
as a direct results of the competition. 

UBC would work closely with Host Cities and 
stakeholders to develop a suite of site-specific 
measures and indicators relevant to biodiversity, 
building on the above.  

Legacy Elements  
Major legacy opportunities for Host Cities include, 
for example: 

• Developing areas of new habitats within cities 

• Incorporating urban green infrastructure into 
new and existing features 

• Developing knowledge, skills, education and 
job associated with biodiversity and 
management 

• The “Last Mile”, see below 

Used effectively, urban greening and biodiversity 
enhancement can markedly improve quality of life, 
climate change resilience, microclimate, and air 
quality as well as providing areas of oxygen 
production and carbon dioxide absorption.   

Seeking to effect a net increase in urban biodiversity 
through maximising urban greening, green 
infrastructure and habitat creation will be a significant 
positive legacy for the competition to leave behind.  

 

The “Last Mile” 

The “Last Mile” is a concept applied at other major 
event venues – including most recently in 
preparation for the Qatar FIFA World CupTM event 
in 2022.  It is the last segment of the pedestrian 
journey of each host venue, including dedicated 
pedestrian routes from transport hubs to the stadium 
boundary.  

Design and public realm in the Last Mile will 
significantly influence how people experience the 
competition.  Public realm within the Last Mile, 
including biodiversity initiatives tied to landscape 
design and masterplanning, can play a key role in 
delivering beautification, safe and secure pedestrian 
access.  It is a mechanism to focus the efforts of 
Host Cities on key initiatives around biodiversity, 
beautification and urban greening concentrated 
around creating a sense of arrival at the venue itself. 

This will focus attention on a range of measures 
such as green networks, planting and habitats 
enhancement that would also contribute to leaving 
visitors with a positive impression of the area on 
approach to and around the venue. 

Considering in particular the final approach to the 
stadium and surrounding facilities, will enable 
biodiversity initiatives to focus within the vicinity 
that impacts are most likely to arise, as well as 
maximising the visual and experiential impact on 
visitors to the event. 
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6 Environmental Management and Protection 

Introduction 
This section proposes a framework for assessment and management that will ensure that impacts (both 
positive and negative) are identified and managed appropriately at all phases of the United Bid and at all 
scales (event wide through to site-specific).  

The United Bid Environmental Assessment Framework 
Figure 11 below provides a simplified representation of the assessment requirements at the event, Host 
City and site level.  

The Sustainable Event Management System (SEM) provides the overarching requirements for embedding 
sustainability into the event. The SEM is a framework that defines how the elements and processes will 
interact in order to implement the Sustainability Strategy in day-to-day decision-making throughout the 
event cycle and covers environmental management and protection.  

This ‘initial’ EIA to accompany the Bid-Book has, at a high level, considered the potential for positive and 
negative environmental impacts and effects and provided recommendations for mitigation measures where 
appropriate. This has drawn upon potential official Host City information, relevant information from 
previous FIFA World CupTM competitions and other major sports events, and professional judgement and 
can be considered a starting point for subsequent environmental assessments that will take place at the 
event and Host City level. 

 
Figure 11 Environmental assessment and protection at event, city and site scales 

 

It is recommended that an overarching EIA be undertaken for the event at a stage when sufficient detail is 
available. Given the scale and wide spatial nature of the event, this could take the format of a Strategic 
Environmental Assessment (SEA). SEA is a process of applying EIA at a strategic level for policies, plans 
and programmes. Various models exist for SEA, such as the European SEA Directive 2001/42/EC or 
OECD guidance, but the precise methodology for an SEA of the 2026 FIFA World CupTM will be 
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determined via a scoping exercise which will include consultation with key stakeholders (refer to the next 
section).  

The outcomes and conclusions of the event wide SEA will cascade down to provide guiding principles for 
the Host City level assessments.   

A framework for assessment at the Host City and site level is provided in Figure 12. This considers the 
core activities that are likely to take place prior to the event and identifies the appropriate environmental 
assessment requirements.  

 
Figure 12 Environmental assessment framework at the Host City and site scale 

 

For any new construction, major infrastructure upgrades or major renovations, the statutory EIA process 
will be applied in accordance with local requirements. Where EIAs are not required by local authorities it 
is recommended that an environmental assessment is still carried to satisfy internal due diligence 
requirements. These internal assessments should be focused on core issues only and guidance will be 
provided by the host agency in due course.    

FIFA World CupTM stadiums will also be required to obtain sustainability certification, via organisations 
such as Leadership in Energy and Environmental Design (LEED) or another recognised certification 
scheme. The LEED certification process comprises two consecutive applications: one including design 
credits and one including construction credits thus providing a secondary level of assurance for the 
construction phase.   
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It is recommended that surveys and site appraisals be carried out for all permanent works, such as city 
beautification, and for all event overlay sites, such as FIFA Fan Fest sites and temporary logistics areas. 
The scope of the these surveys and assessments would be dependent on the specific site but may include, 
for example, a general site conditions appraisal, ecology walkovers and noise measurements. The site 
appraisal would then identify any existing site sensitivities, potential impacts and site-specific mitigation 
and management measures for the activity being undertaken. These requirements would then be outlined in 
site-specific environmental protection plans. 

Stakeholder Engagement and Environmental Compliance 

Overview 
The nature and extent of stakeholder engagement will evolve as the project moves through the early 
planning, pre-bid and bid stages then into the development of firm proposals by an Organizing Committee 
if the bid is successful.  This evolution will reflect the gradually increasing complexity of environmental 
risks and opportunities being addressed as the event draws nearer. 

Environmental Protection Advisory Group 
At the pre-bid stage, UBC has made early contact with key high-level environmental and sustainability 
stakeholders with a view to establishing an Environmental Protection Advisory Group. 

The Group will be established on the basis of a Terms of Reference, which has been drafted and included 
in initial consultations with potential member organisations.  It is anticipated that this will evolve in 
consultation with member organisations prior to formal establishment of the Group.  The Terms of 
Reference will continue to evolve in the post-bid stages in order to ensure it continues to be relevant to the 
challenges and opportunities in environmental protection. 

Consultations have been issued to the following organizations: 

• Andlinger Center for Energy and the Environment, Princeton University  

• B-Accountability  

• Center for Research on Environmental Decisions, Earth Institute, Columbia University 

• Concepto Total  

• Ellen MacArthur Foundation 

• Green Business Certification Inc. 

• Green Sports Alliance  

• International Union for the Conservation of Nature (IUCN) 

• UN Sustainable Development Solutions Network (SDSN)  

• US Environmental Protection Agency 

• World Wildlife Find (WWF) USA and Canada  

This is not intended to be a definitive or final list, but is a starting point for establishing which 
organisations are keen to be involved in the Group and identifying others that may be. 

Being a member of the Group will mean that each organisation can stay appraised of developments as the 
United Bid evolves, and that each has a designated lead person for contact to be channelled through.  At 
various times throughout development of the proposals, either at pre-agreed intervals or as issues and 
opportunities arise, the Organizing Committee commits to engaging proactively and efficiently with 
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member organisations to minimise any burden on them whilst keeping them informed and giving them the 
opportunity to contribute to and influence the emerging plans. 

If successful, the next stage in stakeholder engagement for environmental protection will be to convene a 
meeting of the Group to develop a specific remit for working towards the event in 2026, including key 
milestones. 

Post-award 
At this point, selected Host Cities would be expected to commence detailed planning for hosting the event.  
This will include, at the appropriate time, developing their network of contacts at city and state level with 
key environmental stakeholders to effectively mirror the established event-level Environmental Protection 
Advisory Group particular to their location.  It may be the case that some organisations featuring in the 
Group are also interested in certain local-level plans, and there will be nothing prohibiting those 
organizations who wish to engage at both levels from doing so. 

Whilst it will be for cities to determine the nature and extent of stakeholder engagement that is right for 
their circumstances, it is expected that this will include, at the very least, key government departments, 
regulatory agencies and third sector / charities within an interest in environmental protection. 

Depending on the specifics of each Host City and what is proposed there, detailed Environmental Impact 
Assessments (EIA) may be required to comply with local and state regulations.  At this point stakeholder 
engagement is likely to be at its most detailed, as plans development, impacts are understood at local and 
regional level, and mitigation is developed.  This will include both negative effects and positive benefits, 
with a particular emphasis on achieving stakeholder influence on - and buy-in to - the legacy proposition at 
each Host City.   

Implementation 
Once the plans of each city move towards delivery on site in preparation for the event, the role of 
stakeholders is likely to change.  It will be for each Host City to establish, with its stakeholders, the nature 
and extent of their involvement in this. 

Host City Environmental Protection Plans 
The Host City scale is considered to be the most important for successfully putting environmental 
protection and environmental enhancement principles into practice. Each of the Host Cities will develop 
Host City Environmental Protection Plans (EPPs). The plans will be developed independently by each 
Host City and their scope will depend on the existing environmental conditions, the outcome of the Host 
City EIA and any site-specific EIAs or appraisals. Core issues that should be considered in all Host City 
EPPs include: 

• Carbon management 

• Energy use 

• Water resources and water use 

• Air quality  

• Intra-city transport plans 

• Materials, food and waste  

• Biodiversity  

• Procurement 
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The governance structure proposed in the Sustainable Event Management System (SEM) could provide a 
mechanism for ensuring there is adequate accountability the preparation of the Host City EPPs and could 
also ensure best practice is shared across the Host Cities. 

The Host City EPPs should be live documents that are updated frequently in the planning and build up to 
the event. They should describe all plans for environmental initiatives, such as green infrastructure, 
sustainable transportation or recycling infrastructure that will be implemented prior to the event as well as 
control measures to be put in place during the event.  They should also be used as a mechanism to create a 
positive lasting legacy in the Host Cities.  

Stadium Sustainability Certification 
FIFA requires the member associations to ensure that all newly built and renovated stadiums obtain 
sustainable design, build and operations certifications and existing stadiums must obtain sustainable 
operations certification.  

As a condition of selection all Host Cities are obliged to enter into a contractual commitment to obtain, as 
a minimum, sustainable operations certifications prior to 2026.  For further details on stadium 
sustainability certification please refer to the Bid Information Template No.4: Overview of Stadiums; 
Part G: Accessibility & Sustainability. 

Carbon Management Plan 
An outline for a Carbon Management Plan (CMP) has been developed and agreed with UBC and this is 
presented in Appendix B. The CMP will identify and manage both the direct and indirect impacts of 
carbon throughout the duration of the competition. The key components of the CMP are: 

• Carbon management setup 

• Reporting and reviewing of carbon reduction opportunities 

• Carbon hotspots identification 

• Communication 

• Training and awareness 

• Mitigation measures and carbon offsetting strategy 

The CMP will also seek to outline the plan for ensuring a positive carbon legacy for the Host Cities post-
games. 
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7 Measuring Success 

Introduction 
The United Bid, the Candidate Host Cities and other organisations will be seeking to measure the success 
of the tournament and to report on the 2026 FIFA World CupTM against the Global Reporting Initiative and 
other metrics, targets and indicators. It would be useful to map the various indicators to identify what data 
needs to be collected and analysed in order to support the wide scope of reporting, in a consistent manner.  
This section briefly explores the opportunity for incorporating the UN Sustainable Development Goals into 
the monitoring and reporting process, to demonstrate how the 2026 FIFA World CupTM could contribute to 
progress for the Goals. 

UN Sustainable Development Goals 
Sport can reach large numbers of individuals and bring them together with a common purpose in a way 
that politics and science cannot. This presents an opportunity to influence public opinion on issues such as 
climate change and sustainable management of resources at the international scale. Collaboration between 
nations and information sharing between FIFA and key stakeholders has the potential to support progress 
towards sustainable event management and sustainable tourism if effectively planned, monitored, managed 
and resourced in the short to longer term. 

The UN Sustainable Development Goals (SDGs)81 provide a framework to “end poverty by 2050 and 
pursue a sustainable future.” Since the adoption of the SDGs by the 193 UN member states in 2015, they 
have been integrated into development plans at the country, city, organizational and project scale, all 
contributing to monitoring progress towards, and the eventual achievement of the SDGs. 

The scale and complexity of the 2026 FIFA World CupTM proposal provides a significant opportunity to 
demonstrate progress towards the SDGs, due to the proposals large geographical range, spanning three 
countries and numerous cities. In particular, this project presents the option to demonstrate excellence in 
SDG 17: Partnerships for the Goals, due to the requirement for the Host Cities to work together to achieve 
the sustainability objectives of the project, sharing expertise and best practice. 

A study undertaken by the Sustainable Development Solutions Network82 assesses the progress of key U.S. 
cities towards achieving the aims of the SDGs. This study provides a picture of the key opportunities to 
make a positive impact, specifically towards “Climate Action”, “Sustainable Cities and Communities”, 
“Industry, Innovation and Infrastructure” and “Affordable Clean Energy”. Similar studies exist for both 
Canada83 and Mexico84, which can provide addition direction on beneficial areas to focus on for these 
countries. 

To measure success effectively, collaboration between Host Cities should be facilitated early in the 
planning process to develop key performance indicators for consistent measurements across Host Cities. 
This will allow for progress towards the SDGs to be accurately measured using standardized metrics. 
Additionally this presents an opportunity to measure the overall impact the 2026 World Cup has on 

 
                                                             
81 United Nations (2015) Sustainable Development Goals. Accessed 19/1/18 Available Online: 
https://sustainabledevelopment.un.org/?menu=1300  
82 Sustainable Development Solutions Network (2017) Achieving a Sustainable Urban America. Accessed 19/1/18 Available Online: 
http://unsdsn.org/wp-content/uploads/2017/08/US-Cities-SDG-Index-2017.pdf  
83 International Institute for Sustainable Development (2017) Sustainable Development Goals. Accessed 19/1/18 Available at: 
http://www.iisd.org/topic/sustainable-development-goals  
84 My World Mexico (2017) High Level Political Forum on Sustainable Development. Accessed 19/1/18 Available online: 
https://drive.google.com/file/d/0B74CgY3r0-YNTTJHa2lkTkYtVEU/view  
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progress towards the goals, which could then act as a benchmark for future large-scale events and 
collaborations between nations.  

Investment in data and monitoring to track improvements, and in some cases establish a baseline, will be 
required to demonstrate the sustainability value of the events across the Host Cities. Organizers, Host 
Cities and relevant stakeholders will be required to develop a strategy towards achieving these aims early 
in the planning process in order to achieve the greatest value from the 2026 FIFA World CupTM. 

The key SDGs with strong links to the mitigation measures recommended in this initial EIA are listed in 
Table 7.
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Table 7 UN Sustainable Development Goals linked to assessment topics and proposed mitigation measures 

SDG Target EIA Topic Proposed measures 

Good health 
and wellbeing 
(3) 

Strengthen the capacity of all countries, in 
particular developing countries, for early 
warning, risk reduction and management of 
national and global health risks. 

Transport Improved community health and wellbeing through facilitation of an increase in walking and cycling due to improved routes and 
facilities.  

Biodiversity New green spaces will be developed which support improvements to health and wellbeing levels within urban areas. 

Clean water 
and sanitation 
(6) 

Substantially increase water-use efficiency 
across all sectors and ensure sustainable 
withdrawals and supply of freshwater to 
address water scarcity and substantially 
increasing recycling and safe reuse globally. 

Water Development of a smart water grid, and implementation of smart metering. 

Implement design measures to reduce the volume of water required for heating and cooling systems. 

Implementing water efficiency measures and water recycling for pitch maintenance and irrigations, including retrofitting where 
appropriate. Stretch targets to consider could be achieving LEED (or equivalent) minimum requirements – e.g. zero irrigation or 
30% reduction; 20% reduction in indoor water use through efficiency; installation of potable water meters. 

Specification of water efficient fixtures and fittings such as sanitary ware within new and refurbished stadium facilities. 

Investigating appropriate alternative sources of water such as cooling condensate, treated effluent, rainwater and grey water. 

Support and strengthen the participation of 
local communities in improving water and 
sanitation management. 

Water Develop opportunities to educate and raise awareness around water as a resource, and water scarcity as a risk, for example through 
the promotion of mains water as an alternative to bottled. 

Affordable 
Clean Energy 
(7) 

Increase substantially the share of renewable 
energy in the global energy mix. 

Carbon Uptake use of renewable energy (e.g. install solar panels in stadiums, partner with renewable energy providers to power fan fest 
venues). 

Energy Stadium energy to be provided from renewable sources where feasible with a preference for on-site renewables, such as solar panels 
or wind turbines. 

Double the global rate of improvement in 
energy efficiency. 

Carbon Facilitate improvements to venues which reduce their energy consumption. 

Reductions in building energy related carbon emissions through low carbon design for new buildings and retrofit of existing 
buildings in partnership with hotels and other accommodation providers. 

Energy All stadiums will have energy management plans and energy efficiency programmes in place including building energy management 
systems. 

Active monitoring of energy usage at all stadiums and other official sites will be undertaken. 

Decent Work 
and Economic 
Growth (8) 

Improve progressively, through 2030, global 
resource efficiency in consumption and 
production and endeavor to decouple growth 
from environmental degradation, in accordance 
with the 10-year framework of programs on 
sustainable consumption and production, with 
developed countries taking the lead. 

Materials, food and 
waste 

Development of a 2026 FIFA World CupTM Green Procurement Framework and/or Sustainable Materials Procurement Strategy 
applicable to all Host Cities regardless of country/state, with principles to guide procurement at both infrastructure and local event 
level. Supporting the development of new supply chains based on sustainable principles.  
 
 
 

Biodiversity Developing knowledge, skills, education and employment opportunities associated with biodiversity management. 



The United Bid  | Section 24 - Environmental Protection    
 

88 Arup | Environmental Impact Assessment | 16 March 2018 
/USERS/BRIANREICH/DESKTOP/EIA REPORT - UNITED BID.DOCX 

 
 

SDG Target EIA Topic Proposed measures 

Devise and implement policies to promote 
sustainable tourism that creates jobs and 
promotes local culture and products. 

All Initiatives to promote sustainable event management, sustainable procurement and city greening will provide local job opportunities 
in these fields and contribute to sustainable tourism objectives for Host Cities. 

Industry, 
Innovation and 
Infrastructure 
(9) 

Upgrade infrastructure and retrofit industries to 
make them sustainable, with increased 
resource-use efficiency and greater adoption of 
clean and environmentally sound technologies 
and industrial processes, with all countries 
taking action in accordance with their 
respective capabilities. 

Carbon Facilitate improvements to venues which reduce their energy consumptions. 

Reductions in building energy related carbon emissions through low carbon design for new buildings and retrofit of existing 
buildings in partnership with hotels and other accommodation providers. 

Biodiversity Using the “last mile” approach will target key initiatives around beautification and urban greening around the approach to the venue, 
providing opportunities to “green” and update infrastructure. 

Developing urban green infrastructure such as vegetated roofs and walls, bio-reactive facades, etc. designed to work with the 
surrounding area as part of a functioning ecosystem. 

Air Quality Work with Host Cities to develop existing strategies for the roll out of low emission transport options. 

Development of a smart water grid, and implementation of smart metering. 

Design measures to reduce the volume of water required for heating and cooling systems. 

Implementing water efficiency measures and water recycling for pitch maintenance and irrigations, including retrofitting where 
appropriate. 

Specification of water efficient fixtures and fittings such as sanitaryware within new and refurbished stadium facilities. 

Sustainable 
Cities and 
Communities 
(11) 

Provide access to safe, affordable, accessible 
and sustainable transport systems for all, 
improving road safety, notably by expanding 
public transport, with special attention to the 
needs of those in vulnerable situations, women, 
children, persons with disabilities and older 
persons. 

Carbon 
 

Improvements to links between airport and public transport. 

Increase use of public transport for traveling from airport to accommodation / venues (e.g. discount in tickets for public transport). 

Transport 
 

Establishment of new mass transit routes, using electric buses, trams and light rail. 

Improvements in walking and cycling routes, particularly in ‘Last Mile’ to shift people to sustainable modes of transport. 

Implementation of a combi-ticket that allows FIFA World CupTM ticket holders to travel free-of charge on match days on the entire 
public transport network of Host Cities. 

Reduce the adverse per capita environmental 
impact of cities, including by paying special 
attention to air quality, and municipal and 
other waste management. 

Carbon 
 

Improvements in transport infrastructure that deliver on-going long-term carbon reductions. 

Facilitate and encourage use of electric vehicles in both public and private transport (e.g. setting charging stations). 

Transport 
 

A commitment to use only electric / hybrid vehicles, and alternative fuels such as biogas, LPG, etc.   

Specification of low emission service and delivery vehicles for the movement of staff, volunteers, athletes and visitors. 

Air Quality  Implement controlled timing of polluting activities – e.g. temporary limitations on the timing that industries in proximity of the host 
venues can operate during the event. 

Implement and enforce car free zones and clean air zones. 

Implement regular monitoring of local air quality integrated with each host venue and site environmental operational plans. 

Ensure no net degradation of ambient air quality around each host venue post-event. 
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SDG Target EIA Topic Proposed measures 

Responsible 
Consumption 
and Production 
(12) 

Achieve the sustainable management and 
efficient use of natural resources. 

Carbon Encourage the reduction of merchandise and food consumption (from catering in venues and fan fest) as well as sustainable sourcing 
with more spending directed to local and regional products. 

Materials, food and 
waste 

100% procurement of key building materials from socially/environmentally responsible sources (measured as % of construction 
material value, materials include timber, aggregates, concrete, metals, stone). 

Substantially reduce waste generation through 
prevention, reduction, recycling and reuse. 

Materials, food and 
waste 

Use of alternative technologies, such as anaerobic digestion of food waste to produce biogas. 

Divert 90% construction waste from landfill. 

Use 15% recycled or reused content in permanent structures (measured as % of construction material value). 

Water Reducing waste through implementing a policy of banning the sale of disposable plastic bottles at Stadiums and other official 
venues. 

Develop and implement tools to monitor 
sustainable development impacts for 
sustainable tourism that creates jobs and 
promotes local culture and products. 

Materials, food and 
waste 

Ensure 100% procurement of materials, food, etc. for the competition takes place through a Green Procurement Framework or 
Sustainable Materials Procurement Strategy. 

Achieve environmentally sound management 
of chemicals and all wastes throughout their 
lifecycle, in accordance with agreed 
international frameworks, and significantly 
reduce their release to air, water and soil in 
order to minimize their adverse impacts on 
human health and the environment. 

Materials, food and 
waste 

Undertaking Life Cycle Assessment / Whole Life Cost exercises. 

Developing Sustainable Waste Management Plans as part of the Host City Environmental Protection Plans incorporating the 
principles of the waste management hierarchy. 

Use of centralised waste and logistics centres, with the potential to convert to local/regional waste and recycling centres in legacy. 
Encourage use of electric vehicles for deliveries and waste collection. 

Compliance with LEED (or equivalent) minimum requirements such as dedicated areas for collection and storage of recyclates, 
reducing waste to landfill and incineration. 

Climate Action 
(13) 

Integrate climate change measures into 
national policies, strategies and planning. 

Carbon Support existing plans, strategies and targets in Host Cities. 

Get involved in existing carbon offsetting projects, if suitable. Prioritise long-term projects which will continue to have an impact 
after the competition. 

Partner with airlines which focus on reducing emissions from flights. 

Improve education, awareness-raising and 
human and institutional capacity on climate 
change mitigation, adaption, impact reduction 
and early warning. 

Carbon  Engage with existing partnerships and networks as well as establishing new partnerships and collaborations with sponsors, partners 
and other relevant stakeholders. 

Engage with current actions related to education, capacity building, and behavioural change and set up specific actions for the 
competition. 

Life on Land 
(15) 

Integrate ecosystem and biodiversity values 
into national and local planning, development 
processes, poverty reduction strategies and 
accounts. 

Biodiversity Develop new high quality biodiverse habitat and protect existing habitats and species. 

Use species of local provenance for planting and landscape enhancement. 

Achieve net gain, or no net loss as a minimum, for biodiversity at each venue. 

Seek to secure at least 10% high quality / open spaces / habitats in legacy masterplans, measured as % of the total area of each site. 
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SDG Target EIA Topic Proposed measures 

Incorporate wildlife corridors into masterplan to link with surrounding habitats. 

Integrate habitat features such as bird and bat boxes, insect hotels etc. into architectural design. 

Transport Develop more and improved ‘green corridors’ for walking and cycling and improved levels of wellbeing. 

Mobilize and significantly increase financial 
resources from all sources to conserve and 
sustainably use biodiversity and ecosystems. 

Biodiversity Create employment opportunities in biodiversity and management. 

Consider biodiversity offsetting, where applicable, if opportunities to enhance biodiversity in-situ aren’t available. 

Partnerships 
for the Goals 
(17) 

Enhance the global partnership for sustainable 
development, complemented by multi-
stakeholder partnerships that mobilize and 
share knowledge, expertise, technology and 
financial resources, to support the achievement 
of the sustainable development goals in all 
countries, in particular developing countries. 

Carbon 
 

Support and engage with existing sustainable event management procedures in Host Cities. 

Partner with airlines which focus on reducing emissions from flights. 

Encourage use of accommodation with high sustainability credentials (e.g. LEED Platinum) by setting up partnerships and 
collaborations with hotels and other accommodation providers. 

All The geographical spread of this project will provide an opportunity for participating host countries and cities to collaborate to 
develop a coherent strategy to achieve the aims of the SDGs for this project. 
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Appendix A – Carbon Footprint Assumptions and Sources 
Table 8 United 2026 Carbon Footprint Results  

Emissions Source Total Carbon Emissions 
(tCO2e) * 

ROUNDED Total Carbon 
Emissions (tCO2e) * 

% of Total Carbon 
Emissions  

International Travel 1,917,149 1,918,000 51% 

Visitors 1,904,123 1,904,200 51.02% 
Teams and Officials 7,178 7,200 0.19% 
TV Production Staff 4,188 4,200 0.11% 
Air Freight (Equipment) 1,660 1,700 0.05% 
Inter & Intra city Travel 1,273,846 1,273,900 34% 

Inter-City Travel 1,115,376 1,115,400 29.89% 
Intra-City Travel 158,470 158,500 4.25% 
Overlay 198,812 198,900 5% 

Accommodation 105,362 105,400 3% 

Catering 81,249 81,300 2% 

Food – Embodied Carbon 68,688 68,700 1.84% 

Food Packaging – Embodied 
Carbon 

12,561 12,600 0.34% 

Stadium Energy 70,750 70,800 2% 

Fan Fest 68,328 68,400 2% 

Construction 65,348 65,400 1.75% 
Operational Energy 2,981 3,000 0.08% 
Waste 6,536 6,600 0.2% 

Non-Food Waste 4,679 4,700 0.13% 
Food Waste 1,857 1,900 0.05% 
Merchandise 4,909 5,000 0.1% 

TV Production 4,627 4,700 0.1% 

International Broadcast Centres 3,163 3,200 0.09% 
Broadcast Centres 1,463 1,500 0.04% 
Total tCO2e 3,731,568 3,732,000 100% 

* In some cases, carbon emissions are reported as CO2. For the purposes of this summary, all carbon emissions are reported as CO2e. 

Table 9 Overarching Assumptions  

Total number of visitors 1,878,598 
Number of representative Candidate Host Cities 16 
Number of games played 80 
Average number of matches attended per visitor  3.1 
Number of competition days  32 
Average Venue Capacity  100% 
% Visitors from host countries 60% 
% International visitors 40% 
% match ticket holders expected to stay in accommodation overnight 50% 
Average overnight stays required by visitor  8 
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Table 10 Conversion Factors 
International Air Travel (kgCO2e/pass.km) 0.11505 

Overlay (Average overlay footprint per seat (tCO2e/seat)) 0.183 

Electricity use (State Specific) (kgCO2e/kWh) 

New York (United States) 0.235 

Federal District of Columbia (United States) 0.661 

Florida (United States) 0.471 

Massachusetts (United States) 0.417 

Texas (United States) 0.54 

California (United States) 0.282 

Washington (United States) 0.106 

Colorado (United States) 0.663 

Missouri (United States) 0.811 

Tennessee (United States) 0.504 

Ohio (United States) 0.686 

Ontario (Canada) 0.047 

Distrito Federal (Mexico) 0.689 

Jalisco (Mexico) 0.689 

Nuevo Leon (Mexico) 0.689 

Average electricity use (kWh/seat/day) 0.78 

Average gas use (m3/seat/day) 0.05 

Average water use (m3/seat/day) 0.005 

Catering 

Sandwich and Soft Drink (kgCO2e/serving) 1.58 

Healthy Meal and Water (kgCO2e/serving) 1.07 

Soft Drink (kgCO2e/serving) 1.2 

Sandwich and Soft Drink Packaging (kgCO2e/serving) 0.19 

Healthy Meal and Water Packaging (kgCO2e/serving) 0.33 

Soft Drink Packaging (kgCO2e/serving) 0.08 

Merchandise 0.72 

Polyester USA (kgCO2e/tonnes of spun fibre) 9.52 

Conventional Cotton USA (kgCO2e/tonnes of spun fibre) 5.89 

Conventional Hemp (kgCO2e/tonnes of spun fibre) 4.1 

Organic Cotton, India (kgCO2e/tonnes of spun fibre) 3.75 

Organic Cotton, USA (kgCO2e/tonnes of spun fibre) 5 

Municipal Waste 

Waste generation rate (tonnes/spectator) 0.00095 

Landfill waste (kgCO2e/tonnes) 589 

Recycling and combustion (kgCO2e/tonnes) 21.8 

Composting (kgCO2e/tonnes) 16 

TV Production 

International Broadcast Centre (kgCO2e/litre (diesel)) 3.16 

Broadcasting Centres (litre/kWh (diesel)) 0.2 
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Table 11 Waste Management by State  

State/Province % Waste to Landfill % Waste Recycled and 
Combusted % Waste Composted 

United States of America 

New York 59% 34% 7% 
Federal District of Colombia  49% 50% 1% 
Florida 51% 49% 0% 
Massachusetts  20% 71% 9% 
Texas 74% 12% 15% 
California  34% 45% 12% 
Washington  47% 60% 13% 
Colorado 82% 18% 0% 
Missouri  80% 20% 0% 
Tennessee  79% 20% 1% 
Ohio 65% 35% 0% 

Canada  

Ontario 20% 80% 0% 
Mexico 

Distrito Federal  100% 0% 0% 
Jalisco 86% 15% 0% 
Nuevo Leon 100% 0% 0% 

 

Table 12 Assumptions by Emissions Source 

Emissions Source Assumptions 

International 
Travel 

40% of visitors are international and 60% are from the host countries.  
Of the host country visitors, 30% do not fly and 70% fly.  
The assumptions for the origin of ticket holders have been ascertained using assumptions from the London 2012 
Olympics. The assumptions are the following: Australasia (7%), Africa (6%), North and Central America (60% 
- host), South America (8%), Oceania/Pacific (1%), Europe (18%). 
The distance travelled per person was assumed using Kansas has been assumed as the final destination point for 
all international travel as it is considered to be the most central destination for the purpose of this assessment.  
The number of TV Production staff attending the United 2026 FIFA World CupTM is based on the Brazil 2014 
FIFA World Cup TM average. A 20% increase was added to this figure to account for a potential increase in 
staff. The assumptions suggest that 50% of staff were from North and Central America, and 50% of staff were 
from Europe.  
Freight travel for equipment is assumed to come from Europe. A one-way trip has been assumed. The total mass 
aligns with the 20% increase factor and is in line with the presumed increase in staff.  
The carbon emissions factor for TV production equipment has been taken from the Brazil 2014 World Cup.  

Inter and Intra-
City Travel 

The assumptions for Inter and Intra-City travel have been derived from the Brazil 2014 FIFA World Cup TM 
carbon emissions for visitors.  
For inter and intra-city travel for teams and officials, the distance travelled was calculated using an Arup 
projected match scheduling optimisation model. The distance travelled by each team is assumed to equate to 13 
days for Group Stages, 4 days for Round 32, 4 days for Round 16, 2 days for the Quarter Finals, 2 days for the 
Semi-Finals, and 2 days for the Final and the 3rd Place play-offs.  
The number of players per team has been assumed at 75 and the total number of teams have been assumed to be 
48 both, in line with FIFA.  

Overlay 
The assumptions for Overlay are based on the Brazil 2014 FIFA World Cup TM. 
The average carbon emissions has been calculated by measuring the total combined venue capacity against the 
total carbon footprint for overlay. 

Accommodation 
The location and corresponding total number of hotel rooms was calculated using the proportion of matches 
played in each location as a ratio, i.e., as 11.25% of the matches are expected to be played in New York, 11.25% 
of the hotel rooms are expected to be located in New York.  
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Emissions Source Assumptions 
The accommodation carbon footprint assumes visitors will attend an average of 3.1 games. Therefore, 
approximately 1.825 million visitors will attend based on the number of estimated match tickets sold.  
It is assumed that 50% of ticket holders will stay overnight. Therefore, 912,651 visitors will require 
accommodation. 
Based on the projected average number of games, visitors are expected to reside overnight for 8 days.  
The carbon footprint assumes 1.75 visitors per hotel room.  
The operational energy required was calculated using a state specific carbon intensity factor, taken from the U.S 
Energy Information Administration website85.  
The energy use per hotel stay per night (kWh/hotel/night) was based on ‘Feasibility Study for a Carbon Neutral 
2010 FIFA World Cup TM in South Africa, February 2009’. 

Stadium Energy 

All stadia used in the 2026 FIFA World CupTM is assumed to be full, at 100% capacity.  
The average operational energy usage per seat was taken from an average of comparison for Amsterdam Arena, 
Sopporro Dome and Miami Marlins Stadium86.  
To calculate the tCO2e of operational energy at each stadium, relevant state carbon intensity factors were taken 
from the U.S Energy Information Administration websiteError! Bookmark not defined.. 

Catering 
Stadia and fan fest sites assumed to be at full capacity. One serving of a sandwich and soft drink, a soft drink, 
and a healthy meal and water are assumed per person per game. 
Food packaging carbon emissions are aligned with the above assumption.  

Fan Fest Sites 

The assumptions for the Fan Fest carbon footprint assumes that each Fan Fest site will be constructed at 
minimum capacity of 15,000 people. 
The operational energy has been calculated for the entirety of the 32-day competition.  
The electricity consumption per seat has been calculated using an average derived from the average electricity 
consumption per seat for the Amsterdam Arena, the Sopporro Dome, and the Miami Marlins stadiumError! 

Bookmark not defined..  
Information relating to construction materials and construction fuel has been derived from the Qatar 2022 FIFA 
World Cup TM GHG report2. 

Waste  

Waste generated per stadium and fan fest was calculated using Arup spectator waste generation carbon factors. 
The venues were assumed to be at full capacity for each game.  
The management of waste (%) produced at each stadium was based on data from Municipal State Waste 
management statistics in the United States87, province statistics in Canada88, and city statistics for Mexico89.  
The carbon intensity factors for waste were taken from UK Defra 2017 GHG Conversions factors90. 

Merchandise 
The number of items purchased per person has used a conservative figure based on data from the London 2012 
Olympics91 and Qatar 2022 FIFA World Cup TM 2. 
The carbon footprint assumes visitors will attend an average of 3.1 games. 

TV Production 

TV Production assumptions are based on the Brazil 2014 FIFA World Cup TM findings.  
The Brazil 2014 FIFA World Cup TM assumed pre-operational activities for the competition would occur two 
months prior to the event. This assumption has been employed for the 2026 FIFA World CupTM.  
The Brazil 2014 FIFA World CupTM assumed TV operations have been assumed to extend beyond the 32-day 
World Cup competition, for 10 days longer than the event. This assumption has been employed for the 2026 
FIFA World CupTM. 
The TV Production factors for litres of diesel per venue and kgCO2e/litre have been inferred from the Brazil 
2014 FIFA World Cup TM.  

 
                                                             
85 https://www.eia.gov/electricity/state/ 
86 Draft report on the programme wide LEED energy modelling strategy for a typical open bowl cooled 45,000 seat stadium: prepared by CH2MHILL 
for the Qatar FIFA World Cup TM Supreme Committee (2015) 
87 https://foresternetwork.com/msw-management-magazine/ms-waste/administration/ 
88 http://www.env.gov.bc.ca/soe/indicators/sustainability/municipal-solid-waste.html 
89 http://www.statcan.gc.ca/pub/16-002-x/2007001/article/10174-eng.htm 
90 https://www.gov.uk/government/publications/greenhouse-gas-reporting-conversion-factors-2017 
91 http://learninglegacy.independent.gov.uk/publications/london-2012-carbon-footprint-methodology-and-reference-f.php 
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Appendix B – Carbon Management Plan 

Carbon Management Plan 

Purpose of the Carbon Management Plan 
The purpose of the Carbon Management Plan (CMP) is to outline how the UBC will identify and manage both the 
direct and indirect impacts of carbon throughout the duration of the competition. The purpose of the CMP is also 
to outline the plan for ensuring a positive carbon legacy for the Host Cities post-games.  

The CMP will include and provide detailed guidance on: 

• Carbon footprint – How this is carried out, its baselines and benchmarking, reviewing, and improvement 
processes. It will also describe how the carbon footprint will be reported and communicated to the broader 
project team in line with carbon targets and actions.  

• Carbon hotspots / priorities and carbon savings – How are these identified, reported, reviewed and 
communicated. 

• Carbon management setup – How is the carbon management setup to ensure that carbon reduction is integral 
to sustainability management during and after the event. This will cover key roles and responsibilities for 
carbon management. 

• Communication, training and awareness for the United 2026 team and with members of FIFA and other 
stakeholders. 

• Stakeholder collaboration – Collaboration between sponsors, supply chain owners, and those both directly and 
indirectly involved in contributing to the carbon footprint of the 2026 FIFA World CupTM.  

• Offsetting – delivery plan and strategies to offset carbon emissions. 

Carbon Management Setup 
The CMP will align with best-practice guidance (e.g. ISO20121 sustainable event management standard, and PAS 
2080 Guidance Document for Carbon Management in Infrastructure).  

The key aspects of the carbon management setup which will be included in the CMP are: 

• Carbon Management and Project Delivery: Carbon management will be integrated in the project delivery 
through timely reporting and communications that will enable the wider project team to review, revise, and 
develop actions at timely intervals. The CMP will be combined and coordinated with the general event 
management system to ensure alignment with project delivery.  

• Carbon Cost and Estimation: Carbon quantification will be carried out and reported concurrently with cost 
estimation, so that direct carbon costs and comparisons can be made.  

• Roles and Responsibilities: The environmental and sustainability team in UBC will include a set of carbon 
specialists.  

• Competencies and Resourcing: The CMP will include consideration of the required competencies and skills to 
deliver carbon management successfully.  

Carbon scope, baselines, targets and monitoring 
The CMP will include a section focusing on the scope of the carbon assessment as well as the identification of 
baselines targets and monitoring. It will include:  

• CMP will set up the boundaries, scope of carbon reduction and outlined targets will be the subject of the 
initial review and challenge. Concurrently, an initial identification of carbon reduction opportunities will 
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occur. This will include early engagement with the supply chain, city governments, and other integral 
stakeholders such as stadium personnel, and those involved in food and beverage procurement. 

• Carbon Baseline: A carbon baseline will be defined in the CMP based on a detailed assessment of the carbon 
footprint for the United 2026. The baseline will be benchmarked against other major sporting events, such as 
the Brazil 2014 FIFA World CupTM, the Russia 2018 FIFA World CupTM, and the Qatar 2022 FIFA World 
CupTM. The carbon reduction targets will be assessed using the carbon baseline as reference.  

• Scope of the carbon assessment: The scope for both direct and indirect carbon emissions will be defined. 
Principal factors considered within the footprint include stadium energy, international travel, inter and intra-
city travel, merchandise, catering, accommodation, TV production, waste, fan fests, and overlay for all stadia 
used throughout the competition.  

• Carbon Targets: Carbon targets will be established in alignment with current Host City policy and 
international best-practice. As part of the project development, all targets will be reviewed and evaluated at 
regular intervals.  

• Monitoring: Monitoring of the carbon management process will occur regularly throughout pre-games, during 
and post-games. Monitoring of progress against the targets will be continuous.  

Reporting and reviewing of carbon reduction opportunities 
Carbon reduction opportunities will be reported and reviewed at all stages in the project. During the initial phases 
of the project, a high level assessment of carbon impacts will be employed to analyse criteria in evaluating 
preferred carbon reduction options. The carbon savings of these options will then be taken forward and 
qualitatively assessed against the United Bid baseline to determine the priority options. 

Once detailed information on the design (e.g. location for games, infrastructure improvements planned, overlay, 
number of visitors) is available, cost and carbon analysis will be carried out through hotspot identification. From 
this, a carbon reduction plan (CRP) will be put into place, assigning responsibilities for carbon reduction around, 
for example, innovation, early stakeholder engagement, and logistics. A carbon-reduction hierarchy will be used 
in the CRP. 

Carbon Hotspots Identification 
The term ‘carbon hotspots’ refers to recognised areas that have a high carbon impact. These areas will be 
identified quantitatively using relevant data from the carbon footprint. For example, from the preliminary carbon 
footprint the hotspot areas are international travel, inter and intra city travel, and overlay.  

A scoping workshop will include the relevant stakeholders to identify and define the hotspots areas. The scoping 
workshop will also be used to determine the feasibility of low carbon strategies and innovations that can be 
implemented.  

Communication  
The CMP will include a set of requirements regarding communication between United 2026 and relevant 
stakeholders. The contents and requirements of the CMP will be communicated to all of those involved in the 
production and mitigation of direct and indirect carbon-emissions. In addition, the carbon specialists will also 
maintain frequent communication with members of FIFA, at both strategic and operational levels.   

Training and Awareness 
Carbon reduction is the responsibility of the entire United 2026 team, and thus, innovative ideas, opportunity 
identification and coordination across the disciplines will be embedded within the entire development process. As 
such, the CMP will include a plan to provide suitable general carbon awareness training to the United 2026 team.  
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Mitigation measures and carbon offsetting strategy 
The CMP will identify and describe the main opportunities for reducing emissions and also for offsetting 
strategies. This will be informed by the hotspots identified using the findings from the carbon footprint and the 
legacy opportunities. Based on preliminary results carbon reduction opportunities may include: transport 
strategies; circular economy and waste reduction principles for overlays; and sustainable behavioural change  

Carbon offsetting will play a key role in the carbon legacy of the 2026 FIFA World CupTM. The CMP will provide 
a review of the Host City and country specific offsetting plans and define the United 2026 plan for offsetting 
strategies. 
 


