
AIR

“I know that our bodies were 
made only to thrive in pure air.”

- John Muir
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Air is a precious resource that many of us 
take for granted. Air supplies us with 

oxygen, which is essential for our bodies to 
live. The average adult breaths in 10 to 20 
cubic metres of air or 20,000 breaths every day. 
Children breathe twice this amount as they are 
smaller and their bodies are still growing1.  In 
this section, we are asking:

•How is the air quality in Lethbridge?

Air quality describes the state of the air around 
us. Poor air quality occurs when pollutants 
reach concentrations that are high enough to 
endanger environmental outcomes, including 
human health. Poor air quality can result from 
a number of sources, some are human-caused 
while others are natural2.  Ambient air quality 
includes any portion of the atmosphere to which 
the general public is exposed that is not confined 
by walls and a roof, such as your home, school 
and many of our places of work3.
 
Pollution is one of the greatest factors in poor 
air quality. Air pollution can affect health, 
the environment, building structures and the 
economy. It creates problems such as smog and 
acid rain, which are the result of various air 
pollutants being released into the atmosphere 
through natural processes and human activities. 

Some natural sources of air pollution include 
forest fires, volcanoes and emissions of volatile 
organic compounds (VOCs) from vegetation. 
Human-caused sources include transportation, 
electricity generation, intensive feedlot 
operations, food processing and oil and gas 
production.  Some of the key drivers for pollution 
are humidity, quantity and proximity to air 
pollutants and the wind (speed and direction) 
that carries the pollution. 

In Canada over the past two decades, overall 
emissions of air pollution have decreased.  
Reductions in emissions have been due to 
implementation of regulations and technological 
improvements for transportation vehicles and 
industrial processes. Air pollution and air quality 
are difficult to regulate as it is not constrained 
by political boundaries. 

Air pollution can have significant impacts on 
human health. It can irritate lungs, reduce 
lung function, increase susceptibility to 
allergies, increase rates of asthma, cause throat 
irritation, shortness of breath and exacerbate 
respiratory conditions. Increased awareness of 
the connections between air quality and health 
helps to create changes in regulation that enforce 
improvements to air quality. 

Background & 
Context
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Air quality is an important policy issue for 
the federal and provincial governments. 

Over the past 30 years, there have been 
significant improvements to overall air quality 
in Canada, because of increased awareness of 
the harmful effects that poor air quality can have 
on human health and the environment. Policy 
shifts and regulatory changes by federal and 
provincial governments have helped to create 
technological advancement in industrial sectors, 
which have decreased the amount pollutants in 
the air. While there have been improvements to 
air quality, further actions are still required. Air 
quality targets are often exceeded and this can 
impact human, animal and soil/plant health. 

The targets for air pollution guidelines are called 
the National Air Quality Management System 
(NAQMS), which include the Canadian Ambient 
Air Quality Standards (CAAQS).  CAAQS are 
standards for the ambient air quality across 
Canada. Targets and management levels are 
created for several different pollutants, including 
Fine Particulate Matter (PM2.5), Nitrogen dioxide 
(NO2) and Ozone (O3). (See Table 1 for the 
CAAQS standards for PM2.5, O3 and NO2.)  It 
also includes the Base-level Industrial Emission 
Requirements (BLIER), which set a base level 
of performance for major industries in Canada. 
These policies mandate air quality requirements 

and put into place management procedures that 
help reduce pollutants in the air.
 
The Alberta government has implemented 
its own policies and targets. Clearing the Air: 
Alberta’s Renewed Clean Air Strategy was 
created in 2012 to develop and implement 
policies and management tools for ambient air 
quality at the regional level. Regional targets and 
management processes are currently being put 
into place. The Government of Alberta has made a 
commitment to cumulative effects management, 
which focuses on choosing indicators then 
creating triggers and limits. Monitoring and 
modelling will be ongoing to assess the quality 
and/or quantity of indicator pollutants (such as 
PM2.5 and O3) in the air. From there, mitigative 
actions are planned and will be taken, as needed, 
in response to triggers and limits4.  The Strategy 
also creates the framework for airshed zones 
to be created. These frameworks will be able 
to enable actions tailored to specific sources of 
emissions in a given area. 

The South Saskatchewan Region Air Quality 
Management Framework, was created as part of 
the South Saskatchewan Regional Plan to focus 
on the ambient air quality of the region. The 
Framework sets triggers and limits for PM2.5, O3 
and NO2. These include national and provincial 

Targets & Policies
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triggers and limits (see Table 1)5.  In this report, 
air quality reporting is calculated in two different 
ways.  One is measured by the concentrations of 
gaseous pollutants, which has been calculated 
in parts per billion (ppb). It is also calculated 
as micrograms of gaseous pollutants per cubic 
meter of ambient air (µg/m3).

For this report, Ozone, Fine Particulate Matter 
and Nitrogen dioxide have been chosen as 
indicators of environmental health in Lethbridge. 
Ozone, Fine Particulate Matter and Nitrogen 
dioxide are all pollutants that can have severe 
environment and health effects. Due to this, they 
have been prioritized by all levels of government 
for reductions in the amount present in the air. 

Table 1: Current Air Quality Objects and Standards for PM2.5, O3 and NO2

SUBSTANCE AVERAGING TIME CURRENT OBJECTIVE STANDARD EFFECTIVE 
DATE

NO2 One hour Under review Under review
Annual Under review Under review

O3 8 hour daily maximum* 63 ppb CAAQS (2015)
62 ppb CAAQS (2020)

PM2.5 24 hour maximum 28 µg/m3 CAAQS (2015)
27 µg/m3 CAAQS (2020)

Annual average ** 10 µg/m3 CAAQS (2015)
8.8 µg/m3 CAAQS (2020)

* Based on the 4th highest measurement annually, averaged over 3 consecutive years. 
** Based on the 3-year average of the annual average concentrations. 
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Poor air quality has several negative impacts 
on our health and economy. Air pollution 

can cause serious health problems such as 
respiratory disease (including asthma) and 
cardio-vasclular disease. Children, the elderly 
and those with pre-existing conditions are most 
likely to be affected6.

The health impacts of poor air quality can have 
direct financial impacts, this is particularly the 
case in our current publically funded health care 
system. We all pay when people in our province 
suffer from poor air quality.

Air pollutants such as O3 and PM2.5 can impact 
plant and crop growth, which negatively impacts 
the economic success of farmers and can raise 
the cost of groceries and household items for 
consumers. These pollutants can also impact the 
structure of buildings, making them unsafe and 
causing municipalities and private business to 
spend money improving buildings or making 
repairs when discolouration or tarnishing has 
occurred. 

Health & Economic 
Impacts

Figure 1. Smoke from wildfires, such as the 2003 Lost 
Creek Fire increases levels of Fine Particulate Matter in 
the air which affects human health. 
(photo courtesy NASA/Flickr).
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Ozone in the upper atmosphere (10 to 50 
kilometres above the earth’s surface) 

protects the earth from the sun’s harmful 
ultraviolet radiation. However, in the lower part 
of the atmosphere, it is harmful to human-health. 
Ground-level ozone (O3) forms just above the 
earth’s surface. It is produced when Nitrogen 
Oxides (NOx) and Volatile Organic Compounds 
(VOCs) react to sunlight and stagnant air. Both 
NOx and VOCs are emitted by natural sources 
and human activity. The majority (95%) of 
NOx is emitted by human activities, such as 
emissions from  vehicles, homes, industries and 
power plants. VOCs from human activity come 
mainly from gasoline emissions, oil and gas 
production, residential wood combustion and 
the evaporation of liquid fuels and solvents. 

O3 is a major component of smog. Exposure to 
O3 has been associated with eye, nose and throat 

irritations, shortness of breath, exacerbation 
of respiratory conditions, chronic obstructive 
pulmonary disease and asthma, exacerbation 
of allergies and increased risk of cardiovascular 
disease.  Since 1990, in Canada, approximately 
5% of cardio-pulmonary mortalities have been 
attributed to O3 exposure.  O3 can also have 
a significant impact on vegetation and may 
decrease the productivity of some crops7.

In comparing data from Lethbridge’s air station 
to other stations in the South Saskatchewan 
Region (see Figure 2), Lethbridge’s ozone 
readings are similar to those in other areas. 
Collectively, ozone in the South Saskatchewan 
Region has been given a yellow rating, which 
triggers actions for continuous improvement of 
air quality9.

Indicator: Ozone (O3)

Ozone levels have 
exceeded initial thresholds 

for action.

Table 2: Ozone Thresholds and Management Actions8

MANAGEMENT LEVEL 8 HOUR LEVEL 
(ppb)

LETHBRIDGE* MANAGEMENT ACTION

Red (CAAQS Standard) 63 Achieve Air Zone CAAQS through ad-
vanced management actions

Orange (Threshold) 56 Improve air quality through active 
management to prevent CAAQS 
exceedence

Yellow (Threshold) 50 To improve air quality through early and 
continuous actions

* Assessment based on air quality averages after the removal of exceptional exceedences (such as forest fires) 
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Figure 2. Ozone metric values (ppb) 
average 8 hour concentrations10. Note: 
includes readings from exceptional 
exceedences, which are subsequently 
removed for compliance purposes.
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Indicator: 
Fine Particulate 
Matter (PM2.5)

Fine Particulate Matter (PM2.5) are particles 
that are found in the air, including dust, dirt, 

soot, smoke and liquid droplets. PM2.5 is made up 
of particles that are less than 2.5 micrometers in 
diameter. It can be emitted directly or formed in 
the atmosphere by the transformation of gaseous 
emissions into secondary sources. PM2.5 can be 
caused by road construction, transportation, 
agricultural operations, combustion activities, 
power plants, industrial processes, construction 
dust from paved and unpaved roads, mining 
activities and prescribed burnings. Natural 
causes of PM2.5 include forest fires. Lethbridge 
often reaches high levels of PM2.5 during the 
summer months. 

PM2.5 lodges deeply into the lungs. When inhaled, 
even small amounts of PM2.5 can cause serious 
health problems, including cardiovascular and 
respiratory diseases. It has also been associated 
with eye, nose and throat irritation, shortness of 
breath, asthma, and the exacerbation of allergies, 
premature death and many other health issues. 
The young, elderly and those with acute illnesses 
are at the greatest risk. PM2.5 contributes to haze 
and reduces visibility. When PM2.5 is taken 
up by plants from the soil it can reduce plant 
growth and productivity and can cause physical 
damage to plant surfaces via abrasion. PM2.5 is 
one of the main components of smog. Smog can 
reduce the growth of crops, plants and trees. It 

can also accelerate the discolouration, fading 
and tarnishing of materials. 

The 2011-2013 Canadian Ambient Air Quality 
Standards Reporting South Saskatchewan Air 
Zone report show that Lethbridge area is at the 
“yellow” management level for 24-hour values  
(see Table 3) and at “orange” management level 
for annual averages of PM2.5 (see Table 4). The 
“orange” management level means that actions 
for preventing CAAQS exceedances must be 
taken. These actions are determined by provincial 
and local authorities on a case by case basis. The 
management responses may vary depending on 
the situation. To start, they verify if ambient air 
quality triggers or limits have been exceeded. 
Depending on the findings of the assessment 
and investigation, determinations are made 
about contributing sources and the need for 
management actions. Management actions are 
place-based, designed to avoid exceeding the 
limit and focus on maintaining or improving air 
quality11. 

The Calgary Northwest and Crescent Height 
air stations were also assigned the “orange” 
management level. The Red Deer-Riverside 
station (includes the City of Red Deer) was 
given the “red” management level for PM2.5. 
This management level indicates that PM2.5 
concentrations have exceeded CAAQS11 and 

Increasing amounts of 
Fine Particulate Matter 

have triggered provincial 
management actions. 
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Figure 3. 24 Hour Metric Values for Fine 
Particulate Matter in  µg/m313. 

Table 3: Fine Particulate Matter 24-Hour Thresholds and Management Actions12

MANAGEMENT LEVEL 24 HOUR 
LEVEL (um3)

LETHBRIDGE* MANAGEMENT ACTION

Red (CAAQS Standard) 28 Achieve Air Zone CAAQS through ad-
vanced management actions

Orange (Threshold) 19 Improve air quality through active 
management to prevent CAAQS 
exceedence

Yellow (Threshold) 10 To improve air quality through early and 
continuous actions

* Assessment based on air quality averages after the removal of exceptional exceedences (such as forest fires) 
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Table 4: Fine Particulate Matter Annual Thresholds and Management Actions14

MANAGEMENT LEVEL ANNUAL LEVEL 
(um3)

LETHBRIDGE* MANAGEMENT ACTION

Red (CAAQS Standard) 10.0 Achieve Air Zone CAAQS through ad-
vanced management actions

Orange (Threshold) 6.4 Improve air quality through active 
management to prevent CAAQS 
exceedence

Yellow (Threshold) 4.0 To improve air quality through early and 
continuous actions

* Assessment based on air quality averages after the removal of exceptional exceedences (such as forest fires) 

Figure 4. Annual Average Values for Fine 
Particulate Matter in  µg/m315. 
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advanced level actions must be taken to achieve 
CAAQS. In the South Saskatchewan Region, fine 
particulate matter is primarily connected to two 
main sources: construction and road dust (see 
Figure 5). This is similar to the sources of fine 
particulate matter found in Alberta as a whole, 
with Lethbridge having slightly higher levels 
from construction. 

Alberta Environment has recently begun a 
process to review fine particulate matter in the 
South Saskatchewan Region and to develop a 
management plan to address this issue.

Figure 5. Sources of PM2 in the South 
Saskatchewan Region and Alberta16. 
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Figure 6. Long Term Trend of Annual 
Average Concentrations for NO2 for 

Lethbridge in ppm. Data provided by 
Alberta Health Services.

Indicator: 
Nitrogen Dioxide 

(NO2)

Nitrogen dioxide (NO2) belongs to the 
group of Nitrogen Oxides (NOx) that 

are emitted to the atmosphere from high-
temperature combustion processes such as car 
engines, power plants and industrial processes. 
The majority of NOx emitted is Nitric Oxide 
(NO), which when it reacts with VOCs and O3 it 
forms NO2. Major sources include on-road and 
off-road vehicles, oil and gas industry, electricity 
generation and heating. NO2 is a precursor to 
PM2.5 and contributes to acid deposition and 
eutrophication. 

NO2 has adverse health effects including 
irritation of the lungs, decreased lung function 

and increased susceptibility to allergies for 
people with asthma. It can cause the acceleration 
of corrosion and degradation of materials. NOx/
NO2 is a major contributor of acid rain, which 
affects soils, bodies of water and infrastructure. 
It also stresses vegetation and animals and can 
be harmful to building materials.  

Canadian guidelines for NO2 are under review. 
In Lethbridge, the annual average concentration 
for NO2 (see Figure 6) has been well below 
previously established AAAQO guidelines. 
Data collected by Alberta Health Services shows 
that between August 2006 and August 2016, NO2 
guidelines have not been exceeded. 

Due to a lack of data, we 
are unable to assess the 

trend for this indicator.
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Figure 7. Airsheds in Alberta 
Map courtesy Alberta Environment.

Airsheds

Many air quality issues are local, so province-
wide solutions may be inefficient. 

Airshed zones allow local stakeholders to design 
local solutions to address local air quality issues. 
The Clean Air Strategic Alliance (CASA) defines 
an airshed zone “on the basis of emissions 
sources and volumes, dispersion characteristics, 
impacts and administrative characteristics17.”  
Establishing an airshed zone makes it possible to 
improve existing monitoring in the region, make 
local and regional monitoring systems more 
efficient, and collect data to address regional air 
quality18.  A local airshed zone would help to 
monitor air quality to better establish indicator 
levels of NO2, PM2.5 and O3 in Lethbridge. 

Currently, Lethbridge is not part of an airshed 
zone, but nine others have been endorsed 
by CASA. These include the Palliser Airshed 
Society (includes the cities of Medicine Hat and 
Redcliffe), the Parkland Airshed Management 
Zone (includes Red Deer, Rocky Mountain 
House and Banff), the Alberta Capital Airshed 
(Edmonton and area) and the Calgary Region 
Airshed (Calgary and area)19.  By following the 
2004 Airshed Zone Guidelines (currently being 
updated), Lethbridge and area could have a 
local airshed created that would significantly 
improve air quality monitoring.
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Linkages to Other 
Themes

Poor air quality is caused by: Air pollution impacts:
Waste
Off-gassing from landfills may contribute to poor 
air quality and climate change. Modern landfills are 
designed to capture these gases before they enter 
the atmosphere20.

Biodiversity
Air pollution can reduce biodiversity, particularly 
for invertebrate animals and non-vascular plants. 
In addition, Ozone (O3) can reduce plant growth23. 
At extreme levels, high nitrogen levels in the 
atmosphere can increase algal blooms in aquatic 
ecosystems24.
Local Food
As with biodiversity, high levels of ozone can inhibit 
plant growth. Conversely, agricultural processes 
can result in an increase in air polluntants such as 
methane and ammonia25.

Climate Change
Climate change increases the likelihood of air stag-
nation, resulting in poorer air quality21. Increased 
incidents of events such as forest fires may also 
contribute to poor air quality22.

Water
Rain and other precipitation can cause air pollutants 
to enter the water system. Increased levels of 
nitrates may cause algal blooms or acidification of 
waterways26.
Climate Change
Air pollutants increase climate change, particularly 
methane and carbon dioxide. However, other air 
pollutants such as ozone and fine particulate matter 
also have a warming effect on our atmosphere27.

None of the themes included in this report 
are independent. Each theme is linked 

to the others in a variety of ways. We have 
attempted to briefly outline some of the different 
connections that can be seen between these 
different areas. In keeping with the focus of this 

report on the city of Lethbridge, we have tried 
to keep these linkages focused on impacts that 
may occur as locally as possible. This list is not 
intended to be a fully comprehensive analysis 
of the connections between the different areas of 
the report.
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Poor air quality is caused by: Air pollution impacts:
Energy
Vehicles are an important contributor to poor air 
quality and are responsible for emissions such as 
nitrogen dioxide, fine particulate matter and volitile 
organic compounds28.

Economy
Aside from climate change, impacts on public 
health are the primary economic impacts of air 
pollution. These impacts may cost Canadians more 
than $1 billion each year29.
Health
Air pollution has been connected to illnesses such 
as cardovascular disease, repiratory illness and 
asthma30.
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For this section, we began with the 
question: 

•How is the air quality in Lethbridge?

Unlike many other parts of the province, the 
south western region of Alberta is not a part of 
an airshed zone. Creating an airshed zone would 
help with air quality management and would 
increase public awareness of air quality and 
health effects that poor air quality can have. An 
airshed zone would support local stakeholder 
to create their own management processes and 
support local air quality initiatives. 

Due to the fluid nature of our atmosphere, 
assessing air quality in the local context is very 
difficult. A lack of monitoring data increases this 
challenge. We are fortunate to have good overall 
air quality in Lethbridge. However, there have 
been instances when Air Quality Objectives 
have been exceeded for specific air pollutants, 
particularly for ozone and fine particulate 
matter. 

Air Quality can be easy to take for granted, 
however, poor air quality can have a negative 
impact on human health, biodiversity, water, 
local food and climate change.

In order to maintain and improve our 
local air quality, we offer the following 
recommendations:

1. That an airshed zone be created for southern 
Alberta to aid in the collaborative management 
of our air quality. 

Conclusion & 
Recommendations
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