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On behalf of Environment Lethbridge, we are pleased to release Lethbridge’s first State of the 
Environment report. 

In the near future, Lethbridge is projected to reach 100,000 people for the first time. As we approach this 
important milestone, it is important to understand the current state of our environment. By knowing 
where our strengths and weaknesses are, we can plan for future action so that we leave the children and 
grandchildren of Lethbridge with a healthy environment.

In 2010, the City of Lethbridge adopted the following vision statement as part of our Integrated Community 
Sustainability Plan/Municipal Development Plan:

“We will continue to work together to ensure that Lethbridge is a leader in environmental stewardship, 
innovation and active leadership. We are recognized as being safe, healthy, vibrant, prosperous, 
economincally viable and a place where all people can fully participate in community life.”

As the City of Lethbridge begins to revisit this plan, it is our hope that this State of the Environment report 
can help to create a foundation that supports Lethbridge’s vision of becoming a leader in environmental 
sustainability. 

Through this report, we have examined indicators related to our biodiversity, local food, water, air, 
waste, energy and climate. In some areas, we are doing well, and must continue to take steps to maintain 
our accomplishments in these areas. In other areas, we are falling behind. These are the places where we 
can take new actions to demonstrate our ability to be environmental leaders.

We wish to thank the City of Lethbridge for giving us the opportunity to develop this report. As we look 
ahead, we invite everyone to seek opportunities take action to support environmental sustainability in 
Lethbridge.

Kathleen Sheppard     Larin Guenther
Executive Director     Chair

Message from 
Environment 
Lethbridge





INTRODUCTION

“One accurate measurement is worth 
a thousand expert opinions.”

- Grace Hopper
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In Lethbridge, we have.... In Lethbridge, each person....

38.16
km2 of

parkland

43,461
publically 

owned trees

6
community

gardens

114
km of

pathways

23
species-at-risk

134.6
hectares of 

wetland

uses

213
litres of water 

each day

drives to work

90.6%
of the time

commutes

10
minutes to work

throws away

1030
kg of waste each 

year

uses

26.9
GJ of electricity 

each year

wastes

$1500
worth of food 

each year
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Introduction & 
Welcome

Welcome to the first edition of Lethbridge’s 
State of the Environment Report (SOE). 

The SOE has been completed by Environment 
Lethbridge under the terms of a Memorandum 
of Agreement with the City of Lethbridge. The 
purpose of this report is to establish a baseline 
for environmental indicators that will allow us 
to track the progress that we are making towards 
becoming more sustainable. With this report, 
we have reviewed a number of indicators within 
seven different themes to create a comprehensive 
picture of Lethbridge’s current environmental 
health. 

Environment Lethbridge was established in 
2012, with a mandate to inspire and equip people 
in Lethbridge take action towards sustainability. 
As such, we view this report as an important step 
in assessing the current state of our environment 
and creating focal points for action within the 
City of Lethbridge. The SOE will provide an 
overview of where Lethbridge has succeeded 
and where improvements are needed so that we 
may become leaders in sustainability.  

Figure 1. Lethbridge is expected to 
reach a population of 100,000 in the 
next 5-10 years. Photo courtesy Kim 

Siever/Flickr. 

- 9 -



Lethbridge is located in the heartland of 
Southern Alberta. The prairie landscape is 

shaped by the foothills and Rocky Mountains 
to the west. Lethbridge is home to many unique 
geological formations, the most notable are the 
unique coulee formations that have become 
one of the largest urban park systems in 
North America1.  The region includes “gently, 
undulating to rolling morainal and glacial lake 
deposits, with minor areas of steeper terrain.2”  
Lethbridge is a part of the Oldman River 
Watershed and the Oldman River bisects the 
city. The river valley is comprised of a landscape 
of tall shrubs and deciduous trees while 

needle-and-thread grass and wheat grasses are 
prevalent in the remainder of the landscape3 (see 
page 26). 

The climate in Lethbridge is cool and semi-arid. 
It is characterized by mild summers and winters 
with a windy climate.  The area gets an average 
of 380 mm of precipitation per year and in the 
summer has desert-like conditions4. Lethbridge 
is known for the windy weather conditions that 
are often caused by chinooks. Chinooks can 
often cause sudden and dramatic changes in 
temperature in Lethbridge. Lethbridge is also 
one of the sunniest cities in Canada.

Geography & 
Climate

Figure 2. Coulee formations are a 
defining feature of the Oldman River 
Valley. Photo courtesy Allison Hill/
Flickr. 
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The City of Lethbridge is located on the 
traditional territory of the Blackfoot 

Confederacy. This includes the Kainai/Blood 
Tribe, the Piikani/Peigan and Siksika/Blackfoot 
confederates. The traditional territory of 
the Blackfoot extends south of the North 
Saskatchewan River to the Yellowstone River 
in Montana and east of the Rocky Mountains to 
the Sand Hills in Saskatchewan. The Blackfoot 
peoples were signatories to Treaty 7 in 1877. The 
Blood (Kainai) reserve is adjacent to the western 
border of the City of Lethbridge5.

Colonial settlement began in Lethbridge as a 
result of the fur trade. Fort Whoop-Up (Fort 
Hamilton) was established by fur traders, 
however, a troubled history with the whiskey 

trade led to a North West Mounted Police 
presence in the area6.

In 1872, coal mining was developed along the 
Belly and Oldman Rivers. As the success of these 
operations grew, the community that would 
become Lethbridge was established7.

Lethbridge first became a city on May 9, 1906. 
At that time, the population of Lethbridge 
was 2,313. Since then the city has continued to 
grow and change. There is now a population 
of 94,804 people living in Lethbridge8. The city 
has expanded to a land area of 124.3 km2.  By 
2050, it is projected that city’s population will be 
approximately 130,000 people9.

History

Figure 3. Downtown Lethbridge 
has changed since 1911, but some 
landmarks are still familiar. Photo 

courtesy Galt Museum and Archives/
Flickr.
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As Lethbridge continues to grow and 
change, maintaining sustainability 

becomes increasingly challenging. To address 
this, the City of Lethbridge created the Integrated 
Community Sustainability Plan/Municipal 
Development Plan (ICSP/MDP) in 2009. The 
ICSP/MDP is a statutory plan that outlines 
the City of Lethbridge’s long-term objectives 
and policies that will guide future growth 
and development within Lethbridge. The 
ICSP/MDP looks specifically at environmental 
sustainability as well as the economic, social 
and cultural developments that are important 
to maintaining a thriving community. The 
ICSP/MDP addresses several key points for 
environmental sustainability, which are broken 
down into key points for the built environment 
and the natural environment. Key points for a 
sustainable built environment, focus on:

•Minimizing our urban footprint;
•Placing a priority on pedestrian friendly 
mobility;
•Ensuring supporting infrastructure is in place 
for future growth; and
•Preserving and enhancing public spaces.

This report also looks at key points for a 
sustainable natural environment by:
•Enhancing greenspaces and sustaining local 
biodiversity;
•Conserving water use;

•Proving opportunities to reduce and divert 
household waste; and
•Embracing energy conservation and adopting 
renewable energy technologies10. 
These eight considerations are all important 
factors to ensure that Lethbridge is a municipal 
leader in sustainability.

The Government of Alberta has also developed 
legislation and plans to address the continued 
expansion of communities in Alberta. In 2014, 
the Government of Alberta released the South 
Saskatchewan Regional Plan (SSRP). The SSRP 
includes the South Saskatchewan River Basin 
and the Milk River Basin. Approximately 1.8 
million people live in the region11. The SSRP 
“sets the stage for robust growth, vibrant 
communities and a healthy environment region 
over the next 10 years.12” Together the SSRP 
and the ICSP/MDP balance sustainability and 
growth. The City of Lethbridge is currently 
undertaking a holistic data gathering project 
called the SSRP Compliance Initiative, which 
seeks to understand legislative requirements 
and assess our baseline.  By 2019, the ICSP/MDP 
must be amended to reflect the objectives of the 
SSRP and to have a strategy in place to achieve 
one or more of the SSRP outcomes. The SOE is 
intended to evaluate Lethbridge’s strengths and 
weaknesses as a sustainable community, within 
the context for planning and development 
around the SSRP. 

Planning Context
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With this report, we will explore key 
indicators so that we can better 

understand our environment, the strengths we 
have within our community and the weaknesses 
we face as we work towards becoming more 
sustainable. An indicator is a piece of evidence 
that tells us about the conditions around us. It 
gives us a way of seeing the “big picture” by 
looking at a small piece of the puzzle, or at several 
pieces together. An indicator reveals something 
of importance that is not otherwise immediately 
detectable. By looking at these indicators we are 
able to assess Lethbridge’s strengths and areas 
where improvements are needed.

The seven themes that this report will focus on 
are:
1. Biodiversity
2. Local Food
3. Water
4. Air
5. Waste
6. Energy
7. Climate Change

As this report represents the first attempt 
to consolidate and review environmental 
indicators for the City of Lethbridge, we have 
chosen to take a broad approach to selecting 
and including indicators. Wherever possible, 
we have tried to focus the indicators and 
information in this report specifically on the City 
of Lethbridge. However, in some instances, local 
information was not available or the context of 
the information required a broader approach. 

In some areas, data gaps have prevented us 
from drawing conclusions about Lethbridge’s 
environmental health. These gaps have been 
noted as priorities for future data collection. We 
have also attempted to articulate the relationship 
between the different themes that have been 
included in this report. In many cases, different 
aspects of the environment interact with one 
another, and changes in one area may have 
positive or negative implications for others. 

Indicators

Figure 4. Photo courtesy Oldman 
Watershed Council.
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Figure 5. City of Lethbridge boundary 
map. Map courtesy City of Lethbridge.



Theme Indicator Trend Comments
Biodiversity Wetlands As data on the past extent of wetlands in Lethbridge is not 

available, a trend cannot be determined for this indicator.

Riparian Areas Riparian functions of the Oldman River in Lethbridge are 
impaired.

Native Grasslands Additional inventory work is required to determine the 
extent and condition of native grasslands.

Invasive Species Invasive plant species have an extensive distribution, 
particularly in the River Valley.

Parks & Protected 
Areas

Lethbridge has significantly more area of parks and 
protected areas than other cities.

Species-at-Risk Additional data is needed to determine local occurances 
and habitat availability for species-at-risk.

Tree Coverage Given Lethbridge’s semi-arid climate, we have established 
a significant urban forest.

Pollinators Native pollinators are declining throughout Canada.

Local Food Community Gardens New Community Gardens are under development and 
efforts are underway to support garden organizations.

Urban Agriculture There is increased awareness and support of urban 
agriculture initiatives in Lethbridge.

Food Waste Nearly 48% of waste in Lethbridge’s landfill is organic 
material which could be used as food or in other ways.

Summary of 
Indicator Trends

For each indicator, we have used the following symbols to assess its trend or status:

Condition is unhealthy or 
shows a negative trend.

Condition is stable or shows a 
unchanging trend.

Condition is healthy or shows a 
positive trend.

There was insufficient data to 
determine a trend.
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Theme Indicator Trend Comments
Local Food Pollinators The number of honeybee colonies in southern Alberta 

continues to increase and winterkill mortalities have 
declined.

Water Water Flow Water flows in the Oldman River have been decreasing 
over the past 100 years.

Water Usage Water usage has remained mostly contstant over the 
past 5 years.

Water Loss Water losses in Lethbridge are low and watermain 
breaks are declining.

Flooding Although natural flooding occurs regularly, it 
is confined to areas of the City with minimal 
development.

Drought Lethbridge has taken recent steps through its Water 
Rationing Plan to adapt to future droughts.

Water Temperature Water temperature data is influenced by weather and 
other factors and is not collected frequently enough to
establish a trend.

Dissolved Oxygen Overall, dissolved oxygen levels are consistently within 
positive ranges.

Turbidity Outside of spring runoff, turbidity levels in the Oldman 
River are relatively low.

Stormwater Quality Ongoing monitoring is required to establish a trend for 
this indicator.

Air Ozone (O3) Ozone levels have exceeded initial thresholds for 
action.

Fine Particulate 
Matter (PM2.5)

Increasing amounts of Fine Particulate Matter have 
triggered provincial management actions.

Nitrogen Dioxide 
(NO2)

Due to a lack of data, we are unable to assess the trend 
for this indicator.
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Theme Indicator Trend Comments
Waste Waste Generation Per capita waste generation is dropping but Lethbridge 

lags behind other communities. 

Waste Diversion Waste diversion rates are largely unchanged over 
the past 3 years. With the adoption of new diversion 
strategies, future improvements are  expected for this 
indicator.

Energy Electricity Usage Per capita electricity usage has been dropping in 
Lethbridge since 2012.

Renewable Energy Electricity from micro-generation has increased since 
2010.

Vehicle Emissions Data that is specific to Lethbridge is required in order to 
determine a trend for this indicator.

Mode Share Transportation in Lethbridge is dominated by private 
vehicles.

Cycleways & Pathways Lethbridge has a very small amount of dedicated 
cycleways.

Climate Change Temperature Temperature records for Lethbridge show an increase in 
mean temperature over the past 60 years.
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BIODIVERSITY

“When we try to pick out anything 
by itself, we find it hitched to 

everything else in the Universe.”
- John Muir
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Riparian Condition

7%
considered to be in healthy 

condition

Parks Species-at-Risk

Wetlands

23
species confirmed in 

Lethbridge

38.16 km2
of park space in Lethbridge

134.6
hectares in Lethbridge
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Background & 
Context

Canadians recognize the importance of 
maintaining a healthy environment. We are 

concerned with the degradation of ecosystems 
and the loss of animal and plant species which 
have resulted from human activity. Ecosystems 
perform functions that are essential to human 
existence, such as the production of oxygen and 
filtration of water. Humans use at least 40,000 
species of plants and animals every day. We 
rely on biodiversity for many things, including 
medicine and clothing1.  The health and 
protection of biodiversity in our community is 
important to the success of our community. In 
this section, we are asking:

•What is the status of our local species and 
ecosystems? 
•What are the priorities for biodiversity 
conservation in Lethbridge?

The International Convention of Biological 
Diversity defines biodiversity as “the variability 
among living organisms from all courses 
including, terrestrial, marine and other aquatic 
ecosystems and the ecological complexes of 
which they are a part; this includes diversity 
within species, between species and of 
ecosystems.2” 

An ecosystems is a biological community 
of interacting organisms and their physical 
environment. Biodiversity is a key factor in the 
health of an ecosystem.  Ecosystems interact 
with each other. Their success or degradation is 
dependent on that interaction and on the way 
that humans interact with them. Disturbing and/
or altering an ecosystem can reduce biodiversity, 
which can change the way that organisms interact 
with the physical and chemical environment3.  

Biodiversity is managed by all levels of 
government, who have focused on conservation 
and protection of ecosystems and the 
biodiversity within these ecosystems. Because 
of this, we must look at biodiversity in Canada, 
Alberta, the South Saskatchewan Region as 
well as within Lethbridge to understand the 
state of biodiversity in the city. 

Figure 1. Lethbridge is situated in 
the Grassland Natural Region, which 
was historically dominated by native 

grasslands. Photo courtesy Leta 
Pezdaric/ Oldman Watershed Council.
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Industry, farming, forestry, commercial 
fishing, expanding urban areas, developing 

transportation corridors and our high per capita 
consumption of resources all have an impact 
on biodiversity. To support the protection of 
biodiversity in Canada, the Government of 
Canada (with the support of provincial and 
territorial governments) signed and ratified 
the United Nations Convention on Biological 
Diversity in 1992. This document is a global 
and national instrument for promoting and 
guiding efforts to conserve biodiversity. From 
this, the Canadian Biodiversity Strategy (CBS) 
was developed. The responsibility of the CBS is 
shared among the federal, provincial/territorial 
and municipal governments. It is also important 
that all Canadians must support the CBS in 
order for it to be successful. The CBS includes 
five goals: 

1. Conserve biodiversity and use biological 
resources in a sustainable manner;
2. Improve our understanding of ecosystems and 
increase our resource management capability;
3. Promote an understanding of the need 
to conserve biodiversity and use biological 
resources in a sustainable manner;
4. Maintain or develop incentives and legislation 
that support the conservation of biodiversity 

and the sustainable use of biological resources; 
and 
5. Work with other countries to conserve 
biodiversity, use biological resources in a 
sustainable manner and share equitably the 
benefits that arise from the utilization of genetic 
resources4. 

The CBS also serves as a guide for local 
and indigenous communities, urban and 
regional governments, business and industry, 
conservation groups, educational and scientific 
institutions and interested individuals. Over 
the past two decades, federal, provincial and 
territorial governments have developed and 
implemented a wide range of laws, policies 
and programs that support the five goals listed 
abovein order to conserve the vast amount of 
biodiversity in Canada5. 

In addition to the Canadian Biodiversity Strategy 
and our system of National Parks and National 
Wildlife Areas, biodiversity conservation in 
Canada is also guided by the National Accord 
for the Protection of Species at Risk (1996), the 
Committee On the Status of Endangered Wildlife 
In Canada (formed in 1977) and the Species At 
Risk Act (Canada 2002).

Biodiversity 
Conservation in 
Canada
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In Alberta, data regarding biodiversity 
is collected by the Alberta Conservation 

Information Management System and species-
at-risk are managed through Alberta’s Strategy 
for the Management of Species-at-Risk. Alberta 
also maintains a diverse portfolio of Provincial 
Parks and Protected Areas.

Alberta is home to more than 60,000 species6  of 
which the majority are invertebrates, fungi and 
algae. The Alberta Conservation Information 
Management Systems maintains a list of the 

approximate number of species in Alberta7 (see 
Table 1). 

Central to the maintenance of biodiversity is 
the conservation of landscapes. Conserving a 
range of landscapes that are representative of 
Alberta’s natural diversity provides for habitat 
that will support and maintain native species 
and ecosystems. Alberta has been classified 
into six major Natural Regions each of which is 
subdivided into Natural Subregions (21 in total) 
based on differences in vegetation, soils, climate, 
elevation, latitude or physiographic features14:

1. Boreal Forest Natural Region  
2. Canadian Shield Natural Region
3. Foothills Natural Region
4. Grassland Natural Region
5. Parkland Natural Region 
6. Rocky Mountain Natural Region

Lethbridge lies within the Grassland Natural 
Region and more specifically the Mixedgrass 
Natural Subregion (see Figure 1).  The Grassland 
Natural Region is the warmest and driest Region 
and occupies approximately 96,000 km2, or 14% 
of Alberta stretching from the Rocky Mountains 
and foothills to the Saskatchewan border and 
from the Alberta-Montana border north to 
the parkland. It includes four subregions: Dry 
Mixedgrass, Mixedgrass, Northern Fescue 

Biodiversity in 
Alberta

Table 1: Approximate Number of Species known to 
occur in Alberta8

Taxonomic Group # of Species
Mammals 93
Birds 411
Reptiles 8
Amphibians 10
Fish 65
Vascular Plants9 2235
Mosses & Liverworts10 755
Lichens11 840
Invertebrates – Insects (aquat-
ic, beetles, bees, grasshop-
pers, ants, dragonflies & 
damselflies, spiders, armoured 
mites…)12,13

~20,000

Invertebrates – Snails, slugs, 
mussels

125
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and Foothills Fescue. The Mixedgrass Natural 
Subregion is approximately 20,000 km2 and 
characterized by native grasslands dominated 
by needle grasses and wheat grasses on typically 
gently undulating to rolling plains broken in 
places by coulees and river valleys. Moister 

sites such as depressions and northerly aspects 
support shrub communities. Cottonwoods 
and willows occur adjacent to rivers. Trees, 
shrubs and herbaceous plants making up the 
native vegetation are adapted to the semi-arid 
climate and summer droughts. Wetlands cover 

about 5% of this Subregion15. The 
Mixedgrass Natural Subregion 
is intensely cultivated, with only 
35% of its area remaining as 
native vegetation.  Only 1% of the 
Mixedgrass Natural Subregion is 
managed as protected area16. 

Habitat conservation is an 
important component of 
supporting biodiversity. The 
Government of Alberta has 
created Alberta’s Natural 
Regions Landscape Classification 
Framework that identifies natural 
landscapes found in the province. 
Connectivity of wildlife habitat 
across landscapes, within the 
region and across regions, is also 
an important factor in maintaining 
biodiversity.  

Figure 2. Natural Subregions in 
southern Alberta. Map courtesy Alberta 
Environment.
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Lethbridge lies within the South Saskatchewan 
Region (SSR), one of seven Land-use 

Framework planning regions in Alberta, defined 
based on main watersheds (see Figure 3).  The 
SSR is nearly 84,000 km2 in area spanning from 
east to west and includes four of Alberta’s six 
Natural Regions – Grassland (78%), Parkland 
(5%), Foothills (2%) and Rocky Mountains 
(15%)17. The Alberta Biodiversity Monitoring 
Institute (ABMI) found that human development 
footprint in the SSR is 57%, including 50% 
agricultural cultivation.  Human development 
has significantly affected biodiversity in the SSR.  

The status of 85 common native bird, vascular 
plant and soil arthropod species in the SSR were 
assessed by ABMI and found to be on average 
54% intact. Sixty-nine species at risk, as listed 
under the federal Species at Risk Act and the 
provincial Wildlife Act occur in the SSR, many 
of these reliant on remaining native grasslands. 
Only 6% of the SSR is managed as protected 
areas.  

The South Saskatchewan Regional Plan (SSRP) 
was approved by the Alberta Government in 
2014 to guide future resource management 

Biodiversity 
Planning in 

the South 
Saskatchewan 

Region

Figure 3. Sub Basins of the 
South Saskatchewan River Basin. 

Map courtesy Partners for the 
Saskatchewan River Basin
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decisions in the region.  Regional objectives for 
biodiversity and ecosystems include:
•Terrestrial and aquatic biodiversity are 
maintained.
•Long-term ecosystem health and resiliency is 
maintained.
•Species at risk are recovered and no new 
species at risk are designated.
•Intact grasslands habitat is sustained.
•Biodiversity and healthy, functioning 
ecosystems continue to provide a range of 
benefits to communities in the region and 
all Albertans and there is sustainable use of 
Alberta’s biodiversity resources.

Additional objectives include a network of 
conservation areas on Crown lands and support 
for stewardship on private lands.
 
In developing the SSRP, intact native grasslands 
were mapped as were areas assessed as having 
high biodiversity values and connecting 
corridors of native habitat that allow for wildlife 
movement18.  The Oldman River valley through 
Lethbridge is part of a wildlife corridor. 

A key outcome for the region in the SSRP is 
that “biodiversity and ecosystem function are 
sustained through shared stewardship19”.  A 
strategy identified to achieve this outcome is 

completion of the South Saskatchewan Region 
Biodiversity Management Framework (BMF). In 
2015 a draft BMF was prepared and subjected to 
public review and consultation. Once the BMF 
is finalized, it will build upon the foundation of 
policy and management practices that currently 
support biodiversity in Alberta. Some examples 
are: species at risk planning, integrated land 
management, sub-regional planning, hunting 
and fishing regulations and rangeland 
management20.  The BMF seeks to improve land 
use practices so that the biodiversity we see 
today will be maintained into the future.  

Indicators for managing biodiversity and 
ecosystems proposed in the SSRP (p. 75) are 
amount of land in conservation easements, 
amount of intact native grasslands and area of 
conserved land. The BMF proposes monitoring 
of biodiversity indicators, representing species 
and habitats from terrestrial and aquatic 
ecosystems against trigger values. Triggers are 
a type of threshold that have been defined in 
the Alberta Land Stewardship Act as “a limit, 
target, trigger, range, measure, index or unit 
of measurement.” Triggers are the quantitative 
basis for evaluating biodiversity conditions 
and assessing whether management action is 
required21.  Municipal governments have a key 
role to play in implementation of the BMF. 
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Ecosystem Services

We sometimes have a tendency to think 
of ecosystems as providing habitat 

for wildlife and plants, but with little or no 
connection to cities and communities. However, 
ecosystems provide a variety of ecological goods 
and services that have benefits for everyone.

Ecosystem services can be broken into four main 
categories22 (see Figure 5):

Provisioning services are those services that 
provide a direct material output such as food, 
raw materials, fresh water, and medicines.

Regulating services are those services that 
act as a regulating or mitigating force on our 
environment. Examples include air and water 

filtration, carbon sequestration, pollination, and 
flooding and erosion controls.

Supporting services are the services we typically 
think of, including providing habitat for plants 
and animals and protecting genetic diversity.

Cultural services are those services that we 
gain from our enjoyment of nature such as 
recreation, mental health, tourism, and spiritual 
connections.

Because ecosystems benefit our communities, 
it is possible to determine an economic value 
for these services. As an example, the Delaware 
River Basin, which includes cities such as New 
York and Philadelphia, provides $21 billion in 

ecosystem services. This 
includes $2.4 billion in 
water quality, $3.8 billion 
in water supply, and $1.2 
billion in health benefits 
from parkland23.

Although ecosystems 
are not always front of 
mind, ecological goods 
and services highlight the 
importance that biodiversity 
and ecosystems have for our 
communities.

Figure 4. The Lethbridge River Valley 
provides a variety of ecosystem 
services including flood control, 

recreation and biodiversity. Photo 
courtesy Paige McGeorge/Flickr.
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Figure 5. Ecosystem Servvces. 
Graphic courtesy Helen Schuler 

Nature Centre
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Within Lethbridge, biodiversity is 
represented by a range of grassland, 

coulee, wetland and river valley ecosystems 
that each have their own distinct species. Within 
a short walk, citizens of Lethbridge can see 
everything from lush cottonwood forests up 
to dry, cacti-covered coulee slopes. The city 
is surrounded by grassland and cultivated 
farmland with the Rocky Mountains just off 
in the distance. Lethbridge is fortunate to be 
home to one of the largest urban park systems 
in North America. The Lethbridge river valley 
parks encompass an area of over 1,600ha24.  The 
wide range of flora and fauna contribute to the 
river valley’s biodiversity. The Lethbridge river 
valley has a diverse landscape and provides the 
city with many ecological services including: 
slope stability, water filtration, wildlife habitat 
and resiliency to major flooding. The river 

valley’s landscape of grasses, shrubs and trees 
are an important wildlife habitat that provides 
an important migratory corridor through the 
city. 

The river valley’s diverse vegetation and 
landforms are home to a large assortment of 
mammals, birds, amphibians, reptiles, fish, 
invertebrates and a number of species at risk25.  
Some of the common species found in the river 
valley are the Nuttall’s cottontail and white-
tailed prairie hares, porcupines, Richardson’s 
ground squirrels, striped skunks, beavers, 
badgers and mule and white-tailed deer. There 
are many other species that have been sighted 
all over the city, including over 230 species of 
birds recorded in Lethbridge, with the greatest 
diversity found in the river valley. 

The biodiversity in Lethbridge 
is important to the vibrancy, 
health and tourism of the city. 
Protecting parks and the river 
valley is important to maintaining 
the biodiversity that is found in 
Lethbridge. To explore whether 
or not ecosystems and local 
species are being adequately 
protected we have looked at nine 
indicators of biodiversity within 
the city. 

Biodiversity in 
Lethbridge

Figure 6. Wetland areas, such as the 
Elizabeth Hall Wetlands, provide 

important habitat for a diversity of 
wildlife species. Photo courtesy Carole 

Anne Oikawa/Flickr.
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The Alberta Wetland Policy defines 
wetlands as “land that is saturated with 

water long enough to promote the formation 
of water altered soils, growth of water tolerant 
vegetation, and biological activity adapted 
to a wet environment26”. They provide food, 
habitat and shelter for wildlife. Wetlands are 
categorized as being either peatlands or non-
peatlands. Peat is partially decomposed organic 
vegetation that develops in acidic soils. The vast 
majority of wetlands in the southern portion 
of Alberta are non-peatlands, which do not 
accumulate peat. Wetlands are highly diverse, 
productive ecosystems that provide many 
different ecological services. Table 2 includes a 
list of the ecological services and benefits that 

wetlands provide. The protection of wetlands 
are critical as they contribute significantly to the 
biodiversity in our community. 

Close to 21% of the province is covered in 
wetlands. Over time, wetlands in Alberta have 
been significantly altered or destroyed by 
human activities such as urban development, 
expanding cultivation agriculture and oil 
and gas industrial activities. The Institute of 
Wetlands and Waterfowl Research estimates 
that approximately 64% of the slough/marsh 
wetlands in the settled areas of Alberta no longer 
exist.  Concern over loss of wetlands prompted 
the provincial government to develop the 
Alberta Wetland Policy (2013) with a goal “to 

Indicator:
Wetlands

Table 2: Ecological Services of Wetlands27

Ecological Service Description
Water filtration As water passes through a wetland, impurities are removed.
Recharge groundwater Soaking up surface water and letting some of it seep back into the ground 

where it is filtered even further. 
Moderate climate change Takes Carbon Dioxide from the air and sequester the carbon in the soil.
Reduce the effects of drought Wetlands are a valuable source of water. Livestock and wildlife are able 

to forage there during times of drought. 
Reduce the effects of flooding Reduce the effects of soil erosion by storing runoff water and releasing it 

slowly downstream.
Economic benefits Promote tourism, boating, bird watching, nature photography, hunting 

and fishing. 
Support biodiversity Wetlands provide habitat for plants, birds, mammals and fish. 

As data on the past 
extent of wetlands 
in Lethbridge is not 
available, a trend cannot 
be determined for this 
indicator.
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conserve, restore, protect and manage Alberta’s 
wetlands to sustain the benefits they provide to 
the environment, society and economy28”. 

There are 134.6 ha of wetlands in Lethbridge29.  
These wetlands have been classified into 
four different types described in Table 3. The 

percentage for each type of wetland are provided 
in Figure 530. Wetlands in Lethbridge host a large 
amount of biodiversity. They provide habitat 
to many animals especially bird species. At the 
Elizabeth Hall Wetlands in the river valley, over 
120 species of birds have been observed, as have 
Western painted turtles, muskrats and beavers. 

Table 3: Type of Wetlands by Classification in Lethbridge31

Classification Description # of Hectares
Ephemeral Wet Areas Wetlands or wet areas that hold free surface water 

for only a short period of time. Some may fill up with 
water after a precipitation event but will not contain 
water long enough to support wetland vegetation. 
They may include sedges, fine-stemmed grasses or 
forbs. 

71.1

Seasonal Wetlands Wetlands that hold water most years, but are dry in 
the summer or fall and contain permanent riparian 
vegetation such as emergent wetland grasses, sedges 
and rushes/cattails. 

30.8

Semi-Permanent Wetlands Wetlands that hold surface water year-round, but 
may occasionally become dry (in instances of very dry 
years). These wetlands usually include emergent and 
submergent vegetation such as cattails, bulrushes and 
pondweeds. 

18.2

Permanent Wetlands Wetlands that hold water year round, over multiple 
years and include an open water zone that is devoid 
of vegetation and perimeter with riparian vegetation.  

13.9
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Wetlands provide many benefits to the 
community. They support biodiversity, reduce 
the effects of flooding and boost water quality 
among other benefits. With the many benefits 
that wetlands provide, it is important that we 
continue to protect these areas so that they may 
continue to provide these services. Threats to 

wetlands include conversion to agricultural, 
industrial or residential lands, pollution 
and water contamination. While Lethbridge 
continues to expand and develop, maintaining 
and protecting wetlands is important. Steps need 
to be taken to reduce the impacts that human 
activities can have on wetlands.

Figure 7. Percentage of each wetland 
type in Lethbridge. Data courtesy City of 
Lethbridge.
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Riparian areas are the portion of the landscape 
that is strongly influenced by water and 

can be recognized by water-loving vegetation 
adjacent to rivers, streams, lakes, springs, ponds 
and seeps. They have been described as green 
zones around lakes and wetlands and bordering 
rivers and streams32.  Riparian areas are one 
of the most ecologically diverse ecosystems 
in the world. They sustain fish and wildlife 
populations, improve water quality, provide 
stable water supplies and support people on the 
landscape. The ecological functions performed 
by riparian areas include: 
•Trapping and storing sediment to maintain 
and build banks; 
•Recharging groundwater supplies;
•Providing stable flows and flood protection.;
•Improving water quality by filtering runoff 
and reducing the amount of contaminants and 
nutrients reaching the water; and
•Providing habitat for fish and wildlife. 

Approximately 2-5% of the total landscape 
is comprised of riparian area, however, the 
ecological benefits that this area provides is 
proportionately much greater33.  

Riparian areas face many risks with development 
and multiple land use pressures increasing in and 
around waterbodies and urban areas. Increasing 
demands are being place on water resources in 
the entire Oldman River basin. Primary riparian 
health issues include:
•Lack of root mass protection;
•Density and distribution of invasive plant 
species and disturbance-caused plant species;
•Removal of water from the system; and
•Control of flood peak/timing.

There are 514.1 ha of riparian area in Lethbridge. 
Alberta’s Riparian Habitat Management Society 
(Cows and Fish) evaluated the health of riparian 
areas in Lethbridge34.  Considering the size 
of Lethbridge, there is a high proportion of 

Indicator: 
Riparian Areas

Table 4: Description of Riparian Health Rankings

Health
Category

Assessment Score 
Range

Description # of Sites in 
Lethbridge

Healthy 80-100% Little to no impairment to any riparian functions. 1
Healthy with 
Problems

60-79% Some impairment to riparian functions due to 
management or natural causes.

10

Unhealthy <60% Severe impairment to riparian functions due to 
management or natural causes.

4

Riparian functions 
of the Oldman River 

in Lethbridge are 
impaired.
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riparian area due to the river valley and the park 
designation that it has been given. A description 
of the health categories of riparian areas is 
provided in Table 4. 

During the riparian health inventory performed 
by Cows and Fish, 79 health inventories were 
examined to provide comprehensive and 
detailed information on riparian function based 
on soil, hydrology and vegetation criteria. As 
these parameters are so important to the health 
of a riparian area, Cows and Fish gave separate 

health ratings for these as well as the overall 
health rating of the riparian areas. 

The overall health assessment of these areas is 
that they are healthy, but with problems. Ten 
out of the fifteen sites (67%) were rated in this 
category.  One site (7%) rated healthy and the 
other four sites (27%) rated unhealthy (see Figure 
6). This compares to overall riparian health in 
the South Saskatchewan River Basin where 26% 
of riparian areas are healthy, 25% are unhealthy 
and 49% are healthy with problems35. 

Figure 8. Riparian health assessments 
for the Oldman River Valley in 
Lethbridge. Adapted from Cows and 
Fish.
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When riparian health degrades, it typically means 
that one or more of the pieces has been impacted 
by natural or human-caused disturbances such 
as development, recreation, grazing, flooding 
or fire. As the rate and intensity of disturbances 
increases, the severity of health degradation can 
reach a point where the riparian area fails to 
perform its functions. Management actions need 
to be taken to ensure the health and restoration 
of these areas.  

The primary health issues with the riparian 
areas in Lethbridge are36:
•Invasive plant species occur on every site and 
collectively occupy more than 15% of the area 
surveyed. The most common invasive species 
are leafy spurge and Canada thistle. 
•Disturbance-caused plant species dominate 
the understory and open areas of most sites. 

Some of the common species are smooth brome, 
Kentucky bluegrass and crested wheat grass. 
•Root mass protection is lacking along portions 
of the riverbank of the Oldman River. These 
deep-rooted, riparian vegetation (such as native 
trees and shrubs) are important for maintaining 
bank stability. 
•Removal of water from the system has restricted 
the supply of water available for supporting 
riparian ecosystem in the city.
•Control of flood/peak timing by upstream 
dams has affected the long-term sustainability 
potential of cottonwood forests and other natural 
plant communities.

Cows and Fish have made several guiding 
principles to restore and manage the 
Oldman River valley riparian areas. These 
recommendations will assist in maintaining the 
health of riparian areas, which have an impact 
on the health of biodiversity in our community. 

Riparian areas are some of the most important 
and diverse ecosystems in our community. It 
is important that government, businesses and 
community members work together to maintain 
and improve the health of riparian areas so 
that we may continue to receive the ecological 
services of these sites.

Figure 9. Healthy riparian areas are 
characterized by established native 

vegetation, natural flooding processes 
and lack of erosion. Photo courtesy 

Leta Pezdaric/ Oldman Watershed 
Council
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In Lethbridge, the Oldman River is home 
to 23 species of native fish, including 

the Endangered Lake Sturgeon (Acipenser 
fulvenscens). Historically, it is likely that Bull 
Trout (Salvelinus confluentus) would have been 
present in this stretch of the Oldman River, 
however, it is believed to have been extirpated 
from the lower reaches of the River following 
the construction of the Oldman River Dam37. 
An additional five species of introduced fish are 
also present in Lethbridge (see Table 5).

Among the introduced fish species present 
in Lethbridge are Goldfish (Carassius auratus) 
and Common Carp or koi (Carassius carpio). 
These fish are aquarium fish that have been 
illegally released into city storm ponds or 
other waterbodies where they may escape into 
the river system38. Releasing 
goldfish and other aquarium 
fish is prohibited in Alberta 
as they can spread rapidly 
and disrupt local aquatic 
ecosystems by reducing food 
sources and outcompeting 
native fish39.
 
This stretch of the Oldman 
River contains a number of 
native sport fish including 
Walleye, Goldeye, Lake and 

Mountain Whitefish and Northern Pike. As 
well, introduced Rainbow and Brown Trout 
are present which were introduced into Alberta 
rivers in the 1920’s for both sport and food 
purposes40. 

Lethbridge is located along a portion of the 
Oldman River that is transitional between 
the colder upstream waters and the cooler 
downstream waters. As a result, cold water fish 
species such as trout and whitefish tend to move 
upstream as the water warms in the summer, 
while cool water species such as Goldeye and 
Mooneye move downstream to take advantage 
of food resources. The weir on the Oldman River 
at the Lethbridge Water Treatment Plant creates a 
barrier to this movement and may be disrupting 
the food web for this part of the River41. 

Focus Area: Fish

Figure 10. The weir on the Oldman 
River presents a barrier to fish 
movement. Photo courtesy Jayme 
Carrera Lopez/ Oldman Watershed 
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Table 5: Fish species in the Oldman River at Lethbridge42

Common Name Scientific Name Conservation Status
Lake Sturgeon Acipenser fulvenscens Endangered
Goldeye Hiodon alosoides
Mooneye Hiodon tergisus
Lake Chub Couesius plumbeus 
Pearl Dace Margariscus margarita
Emerald Shiner Notropis atherinoides
River Shiner Notropis blennius
Spottail Shiner Notropis hudsonius
Northern Redbelly Dace Phoxinus eos 
Fathead Minnow Pimephales promelas
Longnose Dace Rhinichthys cataractae
Longnose Sucker Catostomus catostomus
White Sucker Catostomus commersoni
Mountain Sucker Catostomus platyrhynchus
Northern Pike Esox lucius 
Lake Whitefish Coregonus clupeaformis
Mountain Whitefish Prosopium williamsoni
Rainbow Trout Oncorthynchus mykiss Introduced
Brown Trout Salmo trutta Introduced
Trout-Perch Percopsis omiscomaycus
Burbot Lota lota
Brook Stickleback Culaea inconstans
Spoonhead Sculpin Cottus ricei
Sauger Stizostedion canadense
Walleye Stizostedion vitreum vitreum
Goldfish Carassius auratus Introduced
Common Carp Carassius carpio Introduced
Grass Carp Ctenopharyngodon idella Introduced
Bull Trout Salvelinus confluentus Extirpated from Lower Oldman



The floodplain of the Oldman River 
creates a unique ecosystem in Lethbridge. 

Cottonwoods trees, which includes three 
species: the Plains or Western Cottonwood 
(Populus deltoides), the Balsam Poplar (Populus 
balsamifera), and the Narrowleaf Cottonwood 
(Populus angustifolia) are an indicator species 
for the river valley. This stretch of the Oldman 
River is the only place in the world where these 
three species are found together. As a result, the 
species frequently hybridize43. 

Cottonwoods are highly adapted to disturbance, 
particularly flooding, which they rely on for the 
establishment of new 
seedlings. Flooding, 
and to a lesser extent 
fire and river ice, 
expose new areas of 
barren ground and 
provide nutrients 
for new cottonwood 
seedlings44. 
Cottonwood forests 
are a critical part of our 
prairie ecosystems. 
Often, these riparian 
forests are the only 
native forestlands 
available for birds 
and wildlife. As a 

result, they provide important food and shelter 
for a variety of species that would not otherwise 
be found locally. Cottonwoods also provide 
important stability to river banks, decreasing 
the impact of flooding, providing habitat for fish 
and improving water quality45. 

Flood control and management of river flows 
has had a negative impact on cottonwood 
forest in southern Alberta. These management 
activities have decreased the opportunities for 
new cottonwoods to become established during 
spring flood events when seeds are viable46.

Focus Area:
Cottonwoods

Figure 11. Cottonwood seedlings rely 
on flooding to become established. 
Photo courtesy Bob Pruner/Flickr.
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Lethbridge is a part of the Grassland Natural 
Region, which occupies approximately 

96,000 km2, or 14% of Alberta. The Mixedgrass 
Subregion (which Lethbridge and its surrounding 
area are a part of) originally covered more 
than 8.7 million hectares of land in Alberta. 
Most of the native prairie land in the South 
Saskatchewan Region has been transformed 
into farmland. Today only about 40% of the 
grassland area is in native cover and much of 
it is managed for livestock grazing.  The SSRP 
found that this is due in part to the last three 
decades of oil and gas development in the region 
that has impacted remaining prairie landscapes. 
The infrastructure required to develop oil and 
gas in the grasslands has translated into more 
human activity and installations. It has resulted 
in considerable fragmentation of the region’s 

landscape and has impacted biodiversity47.  
Many human activities such as agriculture 
and development have also impacted native 
grassland habitat. Habitat alteration places 
major pressures on biodiversity48. 

In Lethbridge, there are 20.6 km2 (2058 ha) of 
grasslands within the city. These grasslands are 
diverse and the vegetation that is able to grow is 
dependent on soil and climatic conditions. The 
native grasslands in the river valley are mostly 
intact on the steep south-facing slopes. The 
prevailing native grasses are the wheatgrass/ 
needle-and-thread grass/ june grass community. 
On the plateau and gently rolling range areas in 
Lethbridge, only 16% Lethbridge’s grasslands 
are in a natural state (see Figure 12). The 
modified grasslands have more than 70% cover 
from non-native species. This is mainly due to 
the historical conversion of native grassland to 
agricultural lands49. 

It is rare to find undisturbed native grasslands in 
Lethbridge. These remaining patches of native 
grassland must be preserved. Disturbed native 
grasslands site require management process to 
restore native species and to ensure the health of 
these regions does not worsen. Grasslands are 
rapidly declining and there must be processes 
put into place so that the remaining grasslands 
are persevered. 

Indicator:
Native Grasslands

Figure 12. Undisturbed, native 
grasslands comprise just 16% of 

Lethbridge’s grasslands. Data courtesy 
City of Lethbridge.

The majority of grassland 
habitat in Lethbridge is 

disturbed.
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Invasive species are those species introduced 
by human activities outside their natural 

past or present distribution that threaten the 
environment, economy or society, including 
human health.50.  

In Lethbridge, there are many invasive species 
that are cause for concern. The most common 
invasive species that are found in Lethbridge 
are leafy spurge, Canada thistle and spotted 
knapweed. In the Cows and Fish assessment of 
riparian areas, leafy spurge was found at every 
site. Nine of the fifteen sites that were evaluated 
had more than 50% of the riparian covered in 
disturbance-caused herbaceous species. These 
species covered approximately 56% of the project 
area. The more prevalent of these herbaceous 
species are smooth brome, Kentucky bluegrass 
and crested wheatgrass. In total, 63 different 
introduced herbaceous species were found51.
 
Lethbridge has successfully implemented 
education and awareness programs on invasive 
species. The Helen Schuler Nature Centre 
has educational materials on invasive species 
and how to prevent further spread. They 
also host many weed pulls throughout the 
spring and summer to help stop the spread of 
invasive species in the coulee and river valley. 
In addition to these educational programs, a 
more detailed inventory of invasive species that 

are in Lethbridge and where they are located 
must be created. This inventory should assess 
the number of invasive species in Lethbridge, 
cataloguing where they are located and creating 
a baseline for where we are at with regards to 
invasive species management.  

Invasive species are not only plants. We also 
need to focus on the increasing threat that some 
introduced animal species are causing. Quagga 

Indicator:
Invasive Species

Figure 13. Leafy Spurge is one of the 
most common invasive plant species 
in the Lethbridge River Valley. Photo 
courtesy Oldman Watershed Council.

Invasive plant species 
have an extensive 
distribution, particularly 
in the River Valley.
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and zebra mussels are a threat to ecosystems 
and the economy in Alberta and they are nearly 
impossible to eradicate. Invasive mussels are 
filter feeders that strain suspended matter and 
food particles out of the water, disrupting natural 
food chains and leading to depleted fisheries as 
fish do not have enough food. Invasive species 
are able to attach themselves to boats and other 
recreational equipment which lead to them 
moving between waterbodies. Adult mussels can 
also survive out of water for 30 days. The Alberta 
government has implemented an aggressive 
campaign to stop the spread of invasive mussels 
by having people clean, drain and dry their 

boats. They also have dogs trained to sniff out 
invasive mussels. These dogs are used at various 
check points throughout the province52. 

Invasive species continue to threaten the 
biodiversity and health of our ecosystems. 
Increased numbers of invasive animals and 
plants force out and destroy local species. They 
can change habitats and ecosystems, which can 
have a huge impact on the local environment 
and the economy. Invasive species threaten 
the sustainability of biodiversity and without 
proper management can cause severe damage 
to ecosystems in Alberta. 

Figure 14. Throughout the summer, 
local organizations such as the Helen 

Schuler Nature Centre host weed pulls 
to control invasive species. Photo 

courtesy Oldman Watershed Council.
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Indicator:
Parks & Protected 
Areas

Parks and open spaces are an important 
aspect of conservation management. 

Natural spaces connect people to nature and 
preserve and enhance the ecological diversity of 
an area while providing citizens with a place to 
recreate. Conserving these natural landscapes 
supports natural ecological functions and assist 
in the maintenance of biodiversity. Parks and 
open spaces provide largely natural habitats 
that will support and maintain local species. 
 
The City of Lethbridge has 38.16 km2 of park 
space within the city limits53.  The per capita 
park and open space in Lethbridge is 0.039 ha. 
In comparison to other cities in Alberta, such as 
Calgary (0.007 ha) and Red Deer (0.018 ha), we 
have a large amount of park and open space per 
capita54  (See Figure 15). 

Lethbridge’s river valley is the primary natural 
open space system within the city (see Figure 
16). In contrast to other large parks in the city, 
such as Henderson Lake, Nicholas Sheran and 
the newly developed Legacy Park, the parklands 
in the river valley are in a natural state and have 
been protected for ecological purposes. 

The City of Lethbridge’s Parks Master Plan 
strives to conserve, enhance and where possible 
restore the biological diversity of the river valley 
and riparian areas within.  Parks and open 
spaces provide habitat to the majority of species 
within the city limits. They are also the most 
common habitat for the majority of species-at-
risk in Lethbridge. Parks and green spaces are 
important to the vibrancy of the city, health of 
citizens and their benefits to biodiversity.

Figure 15. Per capita parks and open 
space by city (in hectares)55,56,57,58,59. 

Lethbridge has 
significantly more area 
of parks and protected 
areas than other cities.
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Figure 16. Parks and protected areas 
in Lethbridge. Map courtesy City of 

Lethbridge.
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Lethbridge’s native landscape has been 
significantly altered over time due to the 

pressures of population growth and economic 
development. This has had a significant impact 
on the landscape of the region. In the Profile of 
the South Saskatchewan Region it is estimated 
that “the South Saskatchewan Region has 80% 
of the province’s species at risk.60” These species 
include mammals, birds, amphibians, reptiles, 
fish, plants and invertebrates. 

In general, these species may be declining due to 
disappearing, fragmented or degraded habitat, 
over harvesting, pesticides, disease, human 
disturbances, introduction of exotic or invasive 
species or a combination of these factors64.  
Information about population size, distribution 
and habitat use for species-at-risk is lacking and 
further inventory work is needed. Efforts are 
being made on several levels, to protect habitats 
and increase populations of these species. 

At the federal level, species are assessed by the 
Committee on the Status of Endangered Wildlife 
(COWEWIC) in Canada and may be protected 
under the Species-at-Risk Act (SARA). Species 
listed under SARA receive additional habitat 
protections and are subject to recovery planning. 
At the provincial level, the Endangered Species 
Conservation Committee provides advice to 
the Minister of Environment and Parks about 

species-at-risk. This includes recommendations 
on legal designations and the implementation 
of recovery programs.  Alberta’s approach to 
species-at-risk planning and recovery uses 
scientific expertise and input from land owners, 
land managers and users to determine the best 
approach for ensuring species-specific recovery 
plans are relevant and practical61.  

In addition to the species listed in Table 6, at least 
13 rare plants have been identified in the river 
valley based on rare plant surveys conducted 
in 1997, 1998 and 2004. A new species-at-risk 
inventory is necessary to evaluate the health of 
biodiversity in Lethbridge.  Species-at-risk are 
the most vulnerable components of biodiversity 
and require special attention to maintain and 
recover their populations and habitats. 

Indicator:
Species-at-Risk

Figure 17. Species such as the Greater 
Sage Grouse are Endangered and are 
no longer seen near Lethbridge. Photo 
courtesy Ken Orich/Flickr. 

Additional data is needed 
to determine local 
occurances and habitat 
availability for species-
at-risk.
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Table 6: Species-at-Risk Expected for Lethbridge

Common Name Scientific Name Federal Status62 Provincial
Status63

Habitat Confirmed in Leth-
bridge64,65

American Badger Taxidea taxus taxus Special Concern Grasslands Yes
Baird’s Sparrow Ammodramus bairdii Special Concern Grasslands Yes
Bank Swallow Riparia riparia Threatened Riparian Yes
Barn Swallow Hirundo rustica Threatened Yes
Bobolink Dolichonyx oryzivorus Threatened Wetlands/

Grasslands
Yes

Burrowing Owl Athene cunicularia Endangered Endangered Grasslands No
Chestnut-collared Longspur Calcarius ornatus Threatened Grasslands Yes
Common Nighthawk Chordeiles minor Threatened Grasslands Yes
Ferruginous Hawk Buteo regalis Threatened Endangered Grasslands Yes
Greater Prairie Chicken Tympanuchus cupido Extirpated Extirpated Grasslands No
Greater Sage Grouse Centrocercus urophasianus 

urophasianus
Endangered Grasslands No

Horned Grebe Podiceps auritus Special Concern Wetlands Yes
Lake Sturgeon Acipenser fulvescens Endangered Threatened Aquatic Yes
Little Brown Myotis Myotis luncifugus Endangered Yes
Loggerhead Shrike Lanius ludovicianus excubitorides Threatened Special Concern Grasslands Yes
Long-billed Curlew Numenius americanus Special Concern Special Concern Grasslands Yes
McCown’s Longspur Rhynchophanes mccownii Threatened Grasslands Yes
Northern Leopard Frog Lithobates pipiens Special Concern Threatened Riparian No
Peregrine Falcon Falco peregrinus anatum/ 

tundrius
Special Concern Threatened Yes

Piping Plover Charadrius melodus circumcinctus Endangered Endangered Grasslands/ 
Wetlands

No

Plains Bison Bison bison Extirpated Extirpated Grasslands No
Prairie Falcon Falco mexicanus Special Concern Grasslands Yes
Prairie Rattlesnake Crotalus viridis Special Concern Grasslands Yes
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Table 6: Species-at-Risk Expected for Lethbridge (Continued)

Common Name Scientific Name Federal Status62 Provincial
Status63

Habitat Confirmed in Leth-
bridge64,65

Red-necked Phalarope Phalaropus lobatus Special Concern Wetlands No

Rusty Blackbird Euphagus carolinus Special Concern Wetlands Yes
Short-eared Owl Asio flammeus Special Concern Grasslands Yes
Sprague’s Pipit Anthus spragueii Threatened Special Concern Grassland Yes
Western Grebe Aechmophorus occidentalis Special Concern Threatened Wetland Yes
Western Small-footed Bat Myotis ciliolabrum Special Concern Grasslands No
Western Tiger Salamander Ambystoma mavortium Special Concern Grasslands Yes
White-winged Scoter Melanitta deglandi Special Concern Wetlands Yes

Figure 18. Once common, American 
badgers are now considered a species 
of Special Concern. Photo courtesy 
Ken Orich/Flickr. 
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Prairie Rattlesnakes (Crotalus viridis) are 
found in grasslands in south-eastern 

Alberta, including in Lethbridge, particularly in 
or adjacent to the river valley. Rattlesnakes were 
designated as a species of Special Concern by 
the COSEWIC in 201466. 

Rattlesnakes are at the northern extent of 
their range in Canada. Populations are 
concentrated near Medicine Hat and Brooks 
with Lethbridge being the western extent of 
their range. Rattlesnakes rely on river bottoms, 
coulees, Cottonwood stands and neighbouring 
grassland habitats. Of particular importance 
are hibernacula, which are communal winter 
denning sites, usually located in cracks or 

holes on south-facing slopes67. In Lethbridge, 
Rattlesnakes are most commonly seen on the 
west side of the Oldman River, particularly in 
Popson Park and near Bridge Drive68. 

Habitat loss from urban development and 
agricultural conversion and road mortalities are 
the largest threats to rattlesnakes. In addition, 
as one of Canada’s few venomous snakes, 
many people are cautious or unnecessarily 
aggressive towards rattlesnakes. Historical 
declines in population are thought to be linked 
to persecution of rattlesnakes.

Prairie Rattlesnakes are protected under 
Alberta’s Wildlife Act and may not be killed 

without a permit . In 2016, 
the Alberta Government 
released the Prairie 
Rattlesnake Conservation 
Management Plan to guide 
education and conservation 
of this species69.

Focus Area: 
Rattlesnakes

Figure 19. Habitat in the Oldman 
River Valley is important for Prairie 

Rattlesnakes. Photo courtesy Andrew 
DuBois/Flickr. 

- 49 -



As with species-at-risk, certain plant 
communities are also endangered or 

threatened in southern Alberta. Ecological 
communities are groupings of particular plant 
species that tend to grow together due to an 
affinity for certain soil and water conditions. 
The Alberta Conservation Information 
Management System has compiled information 
about ecological communities for each Natural 
Subregion in Alberta . These communities are 
ranked using the criteria found in Table 770.

There are 10 rare ecological communities that 
occur in the Mixedgrass Subregion that may be 
found within Lethbridge (see Table 8). Further 
inventory work is needed to determine if these 
ecological communities are present within the 
City of Lethbridge. 

Focus Area:
Ecological 
Communities

Table 7: Ecological Community Rankings71

Rank Description
S1 Five or fewer occurrences or very few 

remaining hectares
S2 Six to 20 occurrences or few remaining 

hectares
S3 21 to 80 occurrences. May be rare and 

local throughout its range or found 
locally, even abundantly, in a restricted 
range (e.g. a single county or Natural 
Subregion).

S4 Apparently secure Province wide, 
though it may be quite rare in parts of 
its range, especially at the periphery.

S5 Demonstrably secure Province wide, 
though it may be quite rare in parts of 
its range, especially at the periphery.
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Table 8: Ecological Communities Potentially Found in Lethbridge72

Common Name Scientific Name Rank Habitat Type
Narrow-leaf cottonwood / red-
osier dogwood

Populus angustifolia / Cornus 
stolonifera

S2S3 Riparian forest associated with flood 
plains on the Oldman River.

Narrow-leaf cottonwood / 
buckbrush 

Populus angustifolia / 
Symphoricarpos occidentalis 
woodland

S2S3 Riparian forest associated with alluvial 
deposits on major streams and rivers.

Lance-leaf cottonwood / 
buckbrush

Populus x acuminata / 
Symphoricarpos occidentails 
woodland

S1S2 Isolated stands associated with riparian 
floodplains.

Water birch Betula occidentalis grassland 
riparian shrubland

S2S3 Grassland community found in moist 
areas and streambanks.

Buckbrush / giant wild rye Symphoricarpos occidentalis / 
Elymus piperi shrubland

S2S3 Riparian plant community associated 
with occasional flooding.

Buckbrush / northern wheat 
grass - needle-and-thread

Symphoricarpos occidentalis 
/ Elymus lanceolatus - Stipa 
comata

S2 Shrub community associated with 
floodplains.

Buckbrush / needle-and-thread 
- sand grass - low sedge

Symphoricarpos occidentalis 
/ Stipa comata - Calamovilfa 
longifolia - Carex stenophylla

S2 Shrub community found on sandy slopes.

Little bluestem - mountain 
rough fescue

Schizachyrium scoparium - 
Festuca campestris

S1? Shrub community found on sandy slopes.

Narrow-leaf cottonwood / 
recent alluvial 

Populus angustifolia / recent 
alluvial

S2S3 Riparian plan community associated with 
rocky and gravelly soils.

Widgeon-grass aquatic 
community

Ruppia cirrhosa aquatic 
community

S1 Associated with brackish wetlands and 
saline ponds.
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Trees help to purify the air, reduce storm 
water runoff and erosion, create wildlife 

habitat, store carbon dioxide, produce oxygen 
and save energy through shading and wind 
reduction. There are 91 different species of trees 
within the City of Lethbridge. The three most 
common species are the green ash, American 
elm and the white poplar73.  As Lethbridge is 
naturally a grassland, other than cottonwood 
species in the river valley, the majority of trees 
in the city have been planted. 

One large tree can absorb 150 kilograms (kg) of 
Carbon Dioxide (CO2) per year and filter some 
airborne pollutants including fine particulate 
matter. An analysis on the public tree inventory 
in Lethbridge was conducted in 2011 and 

reported that trees in Lethbridge store over 
128 million kg of CO2. Public trees improve air 
quality through the deposition of over 24,000 kg 
of other air particles and chemicals74.  Pressures 
on urban forests include: invasive species, pests, 
disease, drought, climate change and urban 
development. 

Tree canopy is the uppermost layer in a forest 
and it is formed by the crowns of the trees75.  Tree 
canopy provide urban areas with a significant 
cooling effect and cool cities by between 2°C 
and 8°C71.  This provides increased comfort to 
citizens and provides an energy cost savings. 
Public trees in Lethbridge save an estimated 
18,000+ of gigajoules of electricity and 135,000+ 
of gigajoules of natural gas annually76.  

Indicator:
Tree Coverage

Figure 21. Tree Canopy Coverage in 
Lethbridge by Neighbourhood Type.  
Data courtesy City of Lethbridge. 

Given Lethbridge’s semi-
arid climate, we have 
established a significant 
urban forest.
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Trees and natural areas in Lethbridge also 
play significant roles in helping to protect 
important city infrastructure, prevent erosion 
and reduce the stress on systems such as storm 
water systems. Trees and park spaces provide 
a buffer between development and urban 
bodies of water, such as the Oldman River and 
Henderson Lake. Trees filter the street and 
storm water runoff, decreasing the amount of 
pollution that enters the water stream. They also 
limit urban development which has a significant 
impact on shorelines. This significantly protects 
riparian areas and the biodiversity these areas 
provides our community. On an annual basis, 
it is estimated that public trees in Lethbridge 
intercept over 331,000 cubic metres of rainfall 
from entering the storm water system77.  

Urban forests also provide significant health 
benefits to the community. People living in 
neighbourhoods with higher numbers of trees 
were found to have fewer health problems. Trees 
and being outdoors can bring down cortisol 
levels in walkers, which means less stress. Urban 
forests should be viewed as a critical part of our 
public health system. Increasing the number of 
trees in our community can decrease anxiety and 
depression in citizens and improve air quality. 
The more trees added in our community, the 
healthier we will be. 

In Lethbridge there are approximately 43,461 
public city owned trees. Of these, 20,964 are street 
trees and 22,497 are in parks and open spaces80.  
There are 631ha of coniferous and deciduous 

Figure 22. Percentage of Tree Canopy 
Cover in Canadian Cities. Lethbridge 

data is from 2016, all other cites from 
200779.

- 53 -



forest in Lethbridge. 5.03% of land in Lethbridge 
is covered by trees. Mature and well-developed 
neighbourhoods have increased tree coverage, 
while developing and newer neighbourhoods 
have a smaller percentage of tree canopy 
coverage. Figure 22 shows the percentage of land 
covered by tree canopy. This is largely because 
of the tree canopy is still developing and the 
trees are still very young. As they mature there 
will be increased coverage. It is also important 
that new developments incorporate parks and 
trees to take advantage of their important health 
and environmental impacts. 
 
Lethbridge’s tree canopy cover is less than other 
cities (see Figure 22). This may be due in part 
to our semi-arid climate and related lack of 
native forest cover. Urban forest management 
has become an important piece of sustainability 
policy within many municipalities. 
Many cities, such as Edmonton, 
Oakville and Calgary, have all 
created aggressive targets to expand 
urban forests in these cities. The City 
of Lethbridge created a Lethbridge 
Urban Forestry Plan in 1991. The 
plan was created to protect and 
maintain the City’s urban tree 
population. The City of Lethbridge’s 
current plan is 26 years old and 
it needs to be updated to reflect 

the importance of urban forests on public and 
environmental health. A plan to grow and more 
clearly establish Lethbridge’s tree canopy also 
needs to be established. This plan must include 
factors such as tree health, tree biomass and tree 
canopy. Growing our urban forests is not only 
the responsibility of environmental and park 
staff but should also be a priority in the public 
health and community development sectors. 

When adding trees to our existing open spaces 
and developments, it is also important that 
the right trees are planted to provide the most 
benefits to the environment and citizens. 
Climate, wind direction, soil, safety and security 
must all be considered when designing parks 
and adding trees to the community. 
 

Figure 23. A large proportion of 
Lethbridge’s urban forest can be found 
in the river valley. Photo courtesy Mel 
Lefevre/ Environment Lethbridge.
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Pollination is a necessary part of plant 
reproduction, without it, plants would be 

unable to produce viable fruits or seeds and 
would be unable to pass their genetic material on 
to the next generation. 75% of all flowering plants 
rely on insects to pollinate their flowers81 while 
the others rely on other animal species, wind, or 
other mechanisms to facilitate pollination.

We tend to think of honeybees as our primary 
pollinators. However, many people may be 
unaware that honeybees are an introduced 
species to North America. For our native plants 
and ecosystems, native pollinators have adapted 
to the needs of native plants and are much 
more effective pollinators82. Canada’s prairie 
grasslands are home to nearly 400 species of 
bees and Lethbridge is located an area with 
some of the highest species diversity in the 
prairie provinces83. 

Native pollinators include species such as 
wasps, flies, butterflies, beetles, native bees, and 
particularly bumblebees which are the most 
common and effective pollinators of native 
plants84. Unlike honeybees, bumblebees are 
better equipped to deal with complex flower 
structures that are often found on native plants, 
and as a result, are better pollinators for these 
flowers85. 

Unfortunately, like their domestic cousins, 
populations of native pollinators are also in 
decline. These declines are thought to be related 
to habitat loss, declines in native plant species, 
increases in invasive species, climate change 
and pesticides86. In Alberta, three species of 
bumblebees have been assessed by COSEWIC: 
Gypsy Cuckoo Bumble Bee Bombus bohemicus 
(Endangered)87, Western Bumble Bee Bombus 
occidentalis (Threatened)88 and Yellow-banded 
Bumble Bee Bombus terricola (Special Concern)89. 
All three species are likely to occur in or around 
Lethbridge. 

Supporting native pollinators should be a priority 
for individuals and municipal governments. 
Retaining and restoring key habitats, such as 
native shrub habitats and fencerows, planting 
native flowering plants and reducing the use 
of pesticides can all help to support native 
pollinators90. 

Indicator:
Native Pollinators

Figure 24. Tri-colored Bumble Bee. 
Photo courtesy Ken Orich/Flickr.

Native pollinators are 
declining throughout 

Canada.
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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 connections that 
can be seen between the 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.

Linkages to Other 
Themes

Loss of biodiversity is caused by: Declining biodiversity results in:
Water
Water pollution has been shown to make ecosystems 
less resilient to climate change91.

Local Food
Nearly ¾ of our food supply comes from only 12 
plant species. However, those species are reliant 
on thousands of others including pollinators and 
microbes95. 

Air
Ozone has been found to decrease plant 
photosynthesis and productivity while other air 
pollutants can cause acidification of soil or water92. 
The impacts of air pollution may not be visible as 
they affect small organisms before larger ones. Air 
pollution may also affect species distribution93.

Air
Trees and other plants remove air pollutants 
including NO2 and O3.96 

Energy
Both renewable and non-renewable energy 
sources have impacts on biodiversity including 
fragmentation, habitat loss and wildlife mortality94.

Water
Biodiverse streams have been shown to be more 
effective at removing pollutants from water than 
less diverse ones97. Healthy wetlands and riparian 
areas limit damage from flooding98.
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Loss of biodiversity is caused by: Declining biodiversity results in:
Climate Change
Climate change is expected to change precipitation 
amounts, potentially causing drought or flooding 
in different areas which may impacts wetlands 
and other habitats99. As well, increased water 
temperatures may affect the distribution of cold 
water fish species. Climate change may also lead 
to changes in seasonal cycles, causing species that 
rely on one another to be out of sync. Disruption 
of food webs and changes in range distributions of 
species may also occur, potentially causing species 
extinctions as ranges contract100.

Economy
Biodiversity provides a variety of ecosystem services 
such as flood control, water filtration, supplying 
food and medicines that would be more costly for 
us to create on our own101. Biodiversity also provides 
protections from the impacts of climate change and 
natural disasters102.
Health
Biodiversity provides critical ecosystem services, 
particularly related to air and water quality that 
impact human health103.
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We began this section by asking two 
questions: 

•What is the status of our local species and 
ecosystems? 
•What are the priorities for biodiversity 
conservation in Lethbridge? 

Lethbridge has made policy and conservation 
management steps to adequately protect the 
ecosystems and local species in the area. Large 
pieces of land, especially in the river valley, have 
been conserved to protect biodiversity. Steps 
are now being taken to mitigate the effects that 
human activity has on riparian areas, wetlands 
and grasslands so that they may be better 
protected and restored for future generations.
 
Sustainable growth and development within 
the city will help to maintain 
biodiversity. Limiting development 
and other human activity in 
ecologically sensitive areas 
will help to protect and restore 
biodiversity. Proper control of 
invasive species and updating 
existing policies on urban forests, 
park spaces and invasive species to 
use current management processes 
will further improve biodiversity 
in Lethbridge. 

An accurate catalogue and inventory of both 
invasive species and species-at-risk will provide 
us with a baseline understanding of species 
diversity and distribution. Policy can then be 
created to protected species-at-risk and properly 
evaluate how current policies are working. 
Without a baseline, we are unable to properly 
asses the state of invasive species or species-at-
risk that are within the city of Lethbridge. 

Biodiversity and healthy, functioning ecosystems 
provide a range of benefits to the community. 
They support our community in many ways 
by purifying the air, filtering our water and 
providing us with species for medicine and other 
economic resources. These ecological services 
are crucial to our society but are often under 
appreciated. Protecting biodiversity is key to 

Conclusion & 
Recommendations

Figure 22. Lethbridge River Valley 
Photo courtesy Kim Siever/Flickr.
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having a vibrant and healthy community, rich 
with plant and animal species. Protecting this 
component of our environment is important so 
that future generations may have access to these 
ecological services, as well as the biodiversity 
and natural landscapes in our community. 

To support biodiversity in the City, we make the 
following recommendations:

1. That inventory work for wetlands be ground-
truthed to confirm extent and condition and that 
inventories be repeated regularly.
2. That restoration and/or planting of native 
species be considered for riparian areas along 
the Oldman River.
3. That inventory work for grasslands be ground-
truthed to confirm extent and condition and that 
inventories be repeated regularly.
4. That invasive plant species in the city be 

inventoried and mapped and a management 
plan be adopted.
5. That the River Valley Master Plan be adopted 
and implemented.
6. That species-at-risk and their available habitat 
be inventoried within the city.
7. That ecological communities be inventoried 
within the city.
8. That the City of Lethbridge proactively seek 
opportunities to expand Lethbridge’s urban 
forest.
9. That Lethbridge’s Urban Forestry Plan be 
updated.
10. That bee-friendly plants be considered for 
use in City Parks and that local residents be 
encouraged to plant them as well.
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LOCAL FOOD

“Local and regional 
food systems are 

about opportunity.”
- Tom Vilsack
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Food Waste

48%
of landfill is organic 

material

6
established community 

gardens

3954
publically owned fruit trees 

and shrubs

70%
of food crops rely on 

pollinators

Public Fruit Trees Pollinators

Community Gardens
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Background & 
Context

Over the past 10-15 years, local food has 
emerged as an environmental issue in 

many communities. Locally grown food is 
perceived as being healthier and better for the 
environment due to better growing practices and 
reduced transportation emissions. Local food 
also has a local economic impact. In 2008, the 
economic impact of local agricultural products 
was estimated at $623 million. In addition, local 
food typically comes with less packaging and is 
fresher when it reaches the consumer1. 

The Conference Board of Canada defines local 
food as “ food consumed as close to where it 
is produced and processed as is reasonably 
possible, taking into account regional differences 
in seasonality and availability2.” For practical 
purposes, local food is often considered to be 

food that is grown within a 100 mile (160 km) 
radius of where it is consumed3. 

One of the important questions about local food 
is whether or not it is better for the environment. 
The answer to that question isn’t always clear. 
For example, locally grown tomatoes that 
come from a heated greenhouse may have a 
larger environmental footprint than imported 
field grown tomatoes. Other considerations in 
determining the environmental footprint of 
local food include water demands and habitat 
conversion. 

These are complex analyses that are unlikely 
to be made by consumers who are shopping 
for carrots. However, it is often the case that 
local food gives consumers the opportunity to 

interact directly with farmers 
and to discover the agricultural 
practices that produced their 
food4. 

Although there is limited local 
data available, we have included 
local food in this report because 
of the increasing interest and 
awareness in it and because of 
its importance to community 
resilience to climate change.

Figure 1. Farmer’s Markets sell a variety 
of local grown and produced food that 
may not found in grocery stores. Photo 

courtesy Paige McGeorge/Flickr.
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Without question, Lethbridge is an 
agricultural hub, producing large 

amounts of food that are exported around the 
country and internationally. If we consider 
the 100-mile diet as a measure of local food, 
everything from potato chips to beef, vegetables 
to cheese and canola oil to sugar are produced 
close to home.

In 2011, the South Saskatchewan Region was 
home to 9,915 farms, covering more than 16 
million acres of land. Of those, 281 are small 
scale farms less than 10 acres in size (see Figure 2) 
and 61 are classified as organic. Of the 16 million 
acres that is being farmed 58% is cultivated while 
42% is used as natural pasturelands5.

Agriculture in 
Southern Alberta

Figure 2. Farm sizes in the South 
Saskatchewan Region.
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Whether we think about it or not, accessing 
food is part of a larger system that 

involves, production, distribution, purchasing, 
consumption and disposal of food waste (see 
Figure 3). 

Many other jurisdictions, including Calgary and 
Vancouver have adopted strategies to encourage 
the development of sustainable food systems in 
their communities. These systems are based on 
the understanding that food is important for all 
residents and that how that food is produced 
can have impacts on environmental and human 
health.

The City of Calgary has identified the following 
components of a sustainable food system7: 
• Is secure, and therefore reliable and resilient 
to change (including climate change) and 
accessible and affordable to all members of 
society;
• Is energy efficient;
• Is an economic generator for farmers, whole 
communities and regions;
• Is healthy and safe;
• Is environmentally beneficial or benign;
• Uses creative water reclamation and 
conservation strategies for agricultural 
irrigation;

• Balances food imports with local 
capacity;
• Adopts regionally-appropriate 
agricultural practices and crop 
choices;
• Works towards organic farming;
• Contributes to both community 
and ecological health;
• Builds soil quality and farmland 
through the recycling of organic 
waste;
• Supports multiple forms of 
urban as well as rural food 
production;
• Ensures that food processing 
facilities are available to farmers 
and processors;

Food Systems

Figure 3. Sustainable food system. 
Image courtesy City of Calgary.
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• Is celebrated through community events, 
markets, restaurants, etc;
• Preserves biodiversity in agro-ecosystems as 
well as in the crop selection;
• Has a strong educational focus to create 
awareness of food and agricultural issues; and
• Is fairly traded by providing a fair wage to 
producers and processors locally and abroad.

Food security, which has been and continues 
to be a social justice issue in Canada, is an 
important part of local food. Defined by the 
World Food Summit6 as having physical and 
economic access to sufficient, safe and nutritious 
food to meet dietary needs and food preferences 
for an active and healthy life, food security also 
includes producing food in an environmentally
sustainable manner.

Because of the direct connections between 
food security and issues such as public health 
and poverty, food security is important from 
both an environmental and social perspective. 
In Lethbridge, Chinook Food Connect is a 
collaborative initiative that has been established 
to promote and educate the community about 
food security. As well, organizations such as the 
Young Agrarians and businesses such as Urban 
Grocer and Umami add diversity and resilience 
to Lethbridge’s food system. Figure 4. Locally grown produce adds 

diversity to our food system. Photo 
courtesy Jennifer Tarnowsky.
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Food Security & 
Climate Change

Figure 5. Price of Lettuce (adjusted for 
inflation) 2003-2015. Graph courtesy 

Statistics Canada/Global News.

The largest change facing sustainable 
food and other environmental systems is 

climate change. Although predicting the precise 
local changes that will occur is difficult, if not 
impossible, there are some broad impacts that 
we can expect to see, including an increase in 
severe weather events, such as hail storms, 
that can badly damage food crops. In Canada, 
disaster relief funding has risen from $40 million 
per year in the 1970’s to $600 million per year in 
the 2010’s8. 

Subtler effects may also be anticipated. Season 
creep, where warmer spring temperatures 
occur earlier in the year, may cause pollinators 
and flowering plants to be out of sync. As this 
occurs, pollination rates for some food plants 
may drop9. 

The impacts of climate change on our food 
system are both local and international. In 2014, 
Canada imported $2.7 billion of produce from 
California, mostly to Alberta and BC. Since 2012, 
California has been in the midst of a “mega-
drought” which is affecting agriculture across 
the state. California is a key source of produce 
for Alberta, including everything from lettuce 
to carrots, oranges to tomatoes. If drought 
conditions increase as they are expected to, 
we can expect the prices of produce to rise as 
availability decreases10 (see Figure 5). 

Despite our current reliance on imported food, 
our ability to produce a variety of food within 
a short distance of our community should give 
Lethbridge a high level of resilience to sudden 
change, including climate change.
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A community garden is  “any piece of land 
(publicly or privately held) that is cultivated 

by a group of people rather than a single family 
or individual.11” 

There are currently 6 community gardens in 
Lethbridge, with 3 more planned for development 
in 201712,13. Community gardens can take a variety 
of forms including plot allotment gardens where 
gardeners rent a specific garden space for an 
annual fee; collective gardens where gardeners 
work together to grow produce within a shared 
space and teaching and learning gardens where 

gardeners can learn about different gardening 
techniques and growing conditions.

The City of Lethbridge, through its Community 
and Social Development department, has 
been working to support the development 
of an Operational Manual to support the 
establishment and development of community 
gardens in public spaces in Lethbridge. A 
steering committee, made up of City staff and 
community representatives has been tasked 
with developing an approach for the City to 
take with respect to community gardens. The 

Indicator: 
Community 
Gardens

Table 1: Community Gardens in Lethbridge

Garden Name Location Garden Type
Campus Roots University of Lethbridge Allotment Garden
Grow It! Community Garden Lethbridge Animal Shelter Allotment Garden
Interfaith Learning Garden Lethbridge Interfaith Food Bank Learning Garden
Kinsmen Open Community Garden Kinsmen Park Collective Garden
Westminster Community Garden Lethbridge Boys and Girls Club Collective Garden
Copperwood Circle Community 
Garden

Copperwood Collective/Allotment Garden

Legacy Community Garden (Under 
development)

Legacy Ridge Collective/Allotment Garden

Under development Nicholas Sheran Collective/Allotment Garden
Under development Blackfoot Family Lodge Collective/Allotment Garden

New Community Gardens 
are under development 
and efforts are underway 
to support garden 
organizations.
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steering committee has adopted the following 
goals:
• Improve food security
• Increase available resources for community 
gardens
• Increase awareness on the benefits of 
community gardens
• Increase the number of people gardening in 
Lethbridge
• Increase the number of “Bumping Spaces” in 
neighbourhoods

The City of Lethbridge sees community gardens 

as more than publically available spaces to grow 
food. When properly designed and integrated 
into neighbourhoods, they can enhance 
neighbourhood appeal and value and lead to 
community cohesion.

Figure 6. Campus Roots Community 
Garden. Photo courtesy Jennifer 

Tarnowsky.
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Indicator: Urban 
Agriculture

Figure 7. Josh Hellawell of Synergy 
Urban Farms showcases their urban 
agriculture model. Photo: Environment 
Lethbridge.

Agriculture is typically considered a rural 
activity, however, small scale agriculture 

presents unique opportunities for urban 
settings.

In Lethbridge, Synergy Urban Farms signs 
agreements with urban homeowners to use 
part or all of their residential yards to grow 
produce. By using small plot intensive farming 
techniques, Synergy Urban Farms are able to 
achieve high yields in small spaces14. 

Synergy Urban Farms splits their produce with 
the participating homeowners and sell the 
remainder through their Community Supported 

Agriculture (CSA) box program, through 
local retailers, to local restaurants and at the 
Lethbridge Farmer’s Market. 

Publicly owned fruit trees also provide 
opportunities for urban food production. Among 
Lethbridge’s urban forest are 3954 public fruit 
trees and shrubs including 32 apple trees, 1883 
crab apple trees, 191 cherry trees, 19 plum trees, 
53 pear trees and 1776 chokecherries (see Figure 
8). All of these trees are available to the public, 
and during the growing season, can be picked.  
Expanding this aspect of our urban forest would 
create additional opportunities to enhance food 
security in Lethbridge.

There is increased 
awareness and support 
of urban agriculture 
initiatives in Lethbridge.
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Figure 8. Public Fruit Tree Inventory 
Map. Map courtesy City of Lethbridge.
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Indicator: Food 
Waste

Figure 9. Food waste in Canada by 
source.

Food waste has been identified as a significant 
issue, not just in Canada, but globally. In 

2014, it was estimated that Canadians waste 
$31 billion worth of food each year which is 
equivalent to $1500 per household15. Almost 
half (47%) of the food that is wasted in Canada is 
wasted by consumers, while the remaining half 
is due to a mixture of processing, retail, on farm 
and restaurant operations16 (see Figure 9). 

In Lethbridge, 48% of the waste that goes into 
the landfill is organic, which include both food 
and yard waste (see Waste section). 

Food waste also presents a number of 
opportunities. The food waste pyramid offers 
a hierarchy of food recovery from best use to 
last resort (see Figure 10). Preventing this food 
waste from entering the landfill not only has 
implications for food security, but also reduces 
the impact of having organic matter in the landfill 
(see Waste Section). Much of the food that is 
wasted could be used to feed people or livestock 
or be used to create energy from biogas.

Nearly 48% of waste in 
Lethbridge’s landfill is 
organic material which 
could be used as food or 
in other ways.
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Figure 10. Food waste pyramid. Diagram 
courtesy Vision 202017.
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Indicator: 
Pollinators

Nearly 70% of food crops rely on pollinators. 
While southern Alberta has a range of 

native pollinators (see Biodiversity section), 
domestic honeybees are also important 
pollinators, particularly for agricultural crops18. 

In 2016, there were 1400 beekeepers and 305,000 
honeybee colonies in Alberta. The number of 
beekeepers and honeybee colonies in Alberta 
has risen steadily since 2012. In 2016, over 40% 
of Canada’s honeybee colonies were located in 
Alberta19(see Figure 12).

In the past 10 years, there has been concern 
about dramatic declines in both native and 
domestic bee populations. Factors such as loss 

of flowering plants species, climate change 
and pesticides have been suggested as possible 
contributing factors20. 

Colony collapse disorder emerged as an issue 
in 2006, when beekeepers reported significant 
overwintering mortalities in honeybee colonies. 
Initial losses in the US included mortalities as 
high as 30-90%21. 

In Canada, losses were not as high as in the US, 
however, significant losses were still reported 
(see Figure 13). Losses over the past 3 years are 
not as high as were initially reported, however, 
the Canadian average remains higher than the 
15% long term loss average (see Figure 13). 

Figure 11. Honeybes are important 
pollinators of many agricultural food 
crops. Photo courtesy Ken Orich/Flickr.

The number of honeybee 
colonies in southern 
Alberta continues to 
increase and winterkill 
mortalities have 
declined.
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Figure 12. Beekeepers and Honeybee 
Colonies in Alberta 2012-2016.

Figure 13. Winterkill mortality of 
honeybee colonies in Canada and 

Alberta  2007-2016
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Conclusion & 
Recommendations

We included local food as an emerging 
indicator in this report in an attempt 

to understand where the opportunities and 
challenges are for our local food system. 

In reviewing the indicators for this section, 
Lethbridge has some innovative initiatives 
underway when it comes to urban agriculture 
and community gardens. There are many 
opportunities for everyone to be involved with 
local food in our community.

Other indicators are less positive. Food waste 
is a significant problem, with organic material 
comprising nearly half of the waste in our 
landfill. Pollinators, such as honeybees, remain 

at risk following substantial population declines 
within the past ten years.
To support these indicators, we offer the 
following recommendations:

1. That the development and expansion of 
community gardens in Lethbridge continue to 
be supported.

2. That the reduction of organic waste is an 
important next step in the Lethbridge’s waste 
reduction program.

3. That pollinators of all types be supported 
through the planting of bee friendly plants and 
shrubs.
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Figure 14. Expanding community 
gardens in Lethbridge will give more 
people the ability to grow their own 
food. Photo courtesy Paige McGeorge/
Flickr.
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WATER

“We look to the rivers for our water, 
but water does not come from the 
river. Water comes to the river.”

- Kevin van Tighem, Heart Waters
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Background & 
Context

As Lethbridge continues to grow we need 
to make certain that we have enough 

clean, safe water for everyone in the community 
while balancing the importance that water has 
environmentally, socially and economically. In 
this section, we will explore these questions:

• Do we have enough water? 
• Are water resources adequately protected to 
safely provide for people, animals and plants?

Water is essential for life. It is necessary for the 
survival of humans, animals and plants. The 
ecological connection to water ties us all together. 
All life depends on water and therefore water 
needs to be managed because various users are 
competing for the available of supply of fresh 

water to satisfy basic needs, enable economic 
development, sustain the natural environment 
and support recreational activities. 

Nearly 70% of the Earth’s surface is covered in 
water and approximately half of all plant and 
animal species live in water. Surface water 
refers to water found on the surface of the earth. 
Water collecting on the ground, in rivers, lakes 
or wetlands is considered to be surface water. 
This water is renewed by precipitation. Ground 
water is found beneath the Earth’s surface in 
gaps and spaces between materials such as 
gravel, sand or sandstone. These underground 
water bearing materials are called aquifers1.  
Aquifers are recharged when water from the 
surface percolates into the ground.

Figure 1. The Oldman River is the 
source for all of Lethbridge’s water 

needs. Photo courtesy Oldman 
Watershed Council.
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In Canada, water is critical to our history and 
the development of our society.  It has played 

a significant role in the social and economic 
advancements that shaped Canada. Exploration 
and development were largely along water 
transportation routes, and the early fur and 
timber trades were river oriented2.  Canada has 
approximately 9% of the world’s renewable fresh 
water. While we have easy access to much of the 
world’s fresh water supply, Canadians also have 
one of the highest per capita rates of water usage 
in the world. For too many Canadians, water is 
something that we can be complacent about.

Alberta contains approximately 2.2% of 
Canada’s fresh water3.  More than 80% of 
Alberta’s water supply is found in the northern 
part of the province, while 80% of the demand 
is in the south.  The province is divided along 
natural boundaries into seven major river 
basins (see Figure 2).  Governed by Alberta’s 
Water Act, citizens, communities, industry and 
government all share in the responsibility for 
water management. We need to work together 
to improve conditions within local watersheds.  
Alberta’s water policy document, Water for Life, 
includes three goals for the our water supply: 
1. Safe, secure drinking water supply; 
2. Healthy aquatic system; and 
3. Reliable, quality water supplies for the 
sustainable economy4. 

The Government of Alberta prioritizes the 
safeguarding of water resources and encourages 
Albertans to use our water more effectively and 
efficiently. Balancing the water needs of industry 
and agriculture with the needs of communities 
through water allocations is a key issue facing 
Albertans. As more water is required, but not 
available, there will be increased strain on water 
sources to meet demand. Water in Canada & 

Alberta

Figure 2. Major river basins in Alberta. 
Map courtesy Alberta Environment.
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The South Saskatchewan Region is a vast area 
that is comprised of 83,764 km2 and makes 

up 12.6% of Alberta’s total land area. It contains 
a large rural area and includes major urban 
centres such as Calgary, Red Deer, Lethbridge 
and Medicine Hat. The South Saskatchewan 
River Basin has been divided into four sub-basins 
including the Bow, Oldman, South Saskatchewan 
and Red Deer Sub-basins. Lethbridge is a part 
of the Oldman River Sub-basin. The South 
Saskatchewan River Basin is comprised of 41% 
of the Red Deer River Watershed, 22% from 
the Oldman River Watershed, 21% from the 
Bow River Watershed and 16% from the South 
Saskatchewan River Watershed5.  (See Figure 
3.) The South Saskatchewan River Basin also 

includes all of the province’s 13 irrigation 
districts. The confluence of the Bow and Oldman 
Rivers form the South Saskatchewan River which 
flows east through the region and eventually 
drains into Lake Winnipeg, Manitoba.

Water in the South Saskatchewan Region is a 
limiting factor on future population and economic 
growth6.  As the population of the region 
continues to grow, matching water demand 
with supply will continue to be a challenge 
and key issue. In 2006, the Water Management 
Plan for the South Saskatchewan River Basin 
recommended that the Oldman watershed be 
closed to new surface water allocations so that 
no new licenses will be issued. 

The South 
Saskatchewan River 

Basin

Figure 3. Sub Basins of the 
Saskatchewan River Basin.

Map courtesy Oldman Watershed 
Council.
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To understand the challenges and issues of 
water in Lethbridge, we have to begin by 

looking at the watershed as a whole. A basin 
or a watershed is an area of land that catches 
precipitation and drains it to a water body 
such as a marsh, lake, stream or river7.  Our 
watershed is comprised of the Oldman River 
and its tributaries. It covers approximately 
23,000 km2 in south-western Alberta and 2,100 
km2 in northern Montana8.  Precipitation in the 
mountains on the western edge of the watershed 
feeds the headwaters of the Oldman River and 
its tributaries. 36% of the watershed is made 
up of water from the upper Oldman River 
and tributaries, 32% comes from the Belly and 
Waterton Rivers, 25% is contributed by the St. 
Mary River and 7% comes from other tributaries, 
which include Pincher Creek, Willow Creek and 
Little Bow River9,10.    

The Oldman Watershed covers a large area 
that includes vast changes in vegetation. There 
are mountains and the foothills which support 
coniferous and deciduous forests, while the 
plains support grassland and prairie vegetation. 
The Oldman Watershed is divided into four 
sub-basins  (see Figure 4)based on geological 
features: the mountain sub-basin, foothills sub-
basin, southern tributaries sub-basin and prairie 
sub-basin. Lethbridge is located in the prairie 
sub-basin.  The prairie sub-basin is characterized 

by mixedgrass and dry mixedgrass habitats. It 
supports many plants and animals that do not 
occur elsewhere in Alberta. This sub-basin has 
a long history of alteration to support irrigation, 
so recorded flows are significantly altered from 
natural flows11.  In the prairie sub-basin 60% of 
land is devoted to agriculture. Construction on 
the Oldman River Dam began in 1986 and was 
completed in 1991. The Oldman River Dam is 
located downstream of the confluence of the 
Castle, Crowsnest and Oldman rivers. The 
reservoir has a useable storage of 490,000 dam3. It 
has become an integral part of water management 
in the Oldman Watershed as it provides water 
for municipal, domestic, irrigation, industrial 
and other needs. The Oldman River Dam also 
provides some operational flexibility to meet the 
needs of riparian and aquatic environments12.  

In its natural state, the Oldman River is 
characterized by high spring flows from mountain 
snowmelt and runoff. In the late summer, fall 
and winter it is characterized by low flow as the 
water source is reduced to groundwater base 
flow and precipitation inputs. 

The Oldman Watershed contains 40% of the 
irrigated land in Alberta. Licensed water 
allocations and water use are dominated by 
irrigation. Nearly every river in the watershed 
is part of an extensive network of storage 

The Oldman 
Watershed
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reservoirs, canals and pipelines that store spring 
runoff and deliver water for irrigation during 
the growing season. Other users of water in 
the region are industry, water for communities, 

recreation facilities, waterfowl habitat, livestock 
and hydropower facilities13.   Figure 5 shows the 
overall land use inventory of the watershed14. 

Figure 4. Oldman River Basin Sub-
Basins. Map courtesy Oldman 

Watershed Council.
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Water allocation is an increasingly important 
issue in Alberta, including the Oldman 
Watershed where water allocations account 
for approximately 300% of the median flow. 
It is important to note that allocations do not 
measure actual water use.  Growth in allocations 
is a reflection of an increasing demand for 
available water in order to support all the 
activities and development in the province15.  
(See Figure 6.) Water allocation is the process of 
distributing a specific amount of water devoted 
to a given purpose or use. Water allocations are 
important in Alberta as we apply the principle 
of “first-in-time, first-in-right”. Those who have 
secured water allocation rights first will receive 
access to water first. As the population grows 
in the Oldman Watershed, this will become an 
increasing challenge as we balance industry 
needs with clean drinking water for all people 
living in the region17.
   
The Oldman Watershed is facing many challenges 
with regards to water. The growing economy, 
expanding population and increasing impact 
of this growth on the environment, as weather 
and climate pattern shift, is a challenge that 
the watershed will continue to face18.  Growth 
in Southern Alberta in the face of fluctuating 
water supply underscores the need for adaptive 
management of water resources.

Figure 5. Land Use in the Oldman 
Watershed16. Data adapted from State 
of the Watershed/Oldman Watershed 
Council.

Figure 6. Water Allocations in the 
Oldman Watershed16. Data adapted 
from State of the Watershed/Oldman 
Watershed Council.
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All of the water used by the City of 
Lethbridge comes from the Oldman 

River. Drinking water from the Oldman River 
is processed through the water treatment plant. 
On average the water treatment plant processes 
53 million litres of high quality drinking water 
on a daily basis19. 

The City of Lethbridge water distribution system 
consists of 570 km of water main and 6 reservoirs 
with pump stations. The water mains and 
pump stations deliver water to residences and 
businesses through the city and to neighbouring 
communities. The water treatment plant is 
capable of treating 150 million litres of water per 
day20. 

Water in Lethbridge

Figure 7. Lethbridge’s Water Treatment 
Plant has the capacity to process 

nearly three times our average daily 
water demands. Photo courtesy Jayme 

Cabrera Lopez/Oldman Watershed 
Council.
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Indicator: 
Water Flows

The presence of the Oldman River Dam 
has resulted in a modified water system 

and water levels are highly regulated on the 
portions of the Oldman River east of the 
Dam. This level of control removes some of 
the highs and lows related to water levels, 
particularly for downstream communities 
such as Lethbridge. 

Despite this, there is evidence to suggest 
that streamflows on the Oldman River have 
decreased significantly over the past 100 
years. Between 1912 and 2003, flows on the 
Oldman River have decreased by 57%21. 
Even over the past 15 years, an ongoing 
decline in water levels for the Oldman River 
can be observed22 (see Figure 8). 
 

Figure 8. Water Levels in the Oldman 
River at Highway 3 in Lethbridge 
1999-2017. Graph courtesy Alberta 
Environment and Parks/Environment 
and Climate Change Canada.

Water flows in the 
Oldman River have been 
decreasing over the past 
100 years.
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In North America the average personal per 
capita water usage was 400 litres per day, in 

Europe it is 200 litres per day, in Asia and Latin 
America it varies between 200 and 600 litres 
per day23 and in Sub-Saharan countries it is as 
low as 10 to 20 litres of water per day24.  Water 
consumption in North America is significantly 
higher than other parts of the world. This is 
partly due to the access that we have to fresh, 
clean water and because we use potable water in 
all aspects of our everyday life. 

In 2015, the average person living in Lethbridge 
consumed 213 litres of water a day (see Figure 
9) not including water used for industrial 
or commerical purposes. Monthly averages 
remain consistent throughout most of the year, 

however, there is a significant increase in water 
consumption over the summer as people use 
more water to fill pools, water lawns and wash 
cars (see Figure 10). 

With the exception of 2015 there has been a gradual 
decrease in the amount of water consumed each 
year (Figure 10). This is likely due to increased 
education and awareness on how to conserve 
water, increased environmental awareness and 
due to improvements in technology, such as 
high efficiency appliances. 

Per capita water usage in Lethbridge and other 
cities in Alberta is relatively similar (Figure 11). 
In Alberta, average daily water consumption 
is 169 litres per capita (2013). This number is 

Indicator: 
Water Usage

Figure 9. Lethbridge Per Capita Water Consumption 
2010-2015 in litres. Data courtesy City of Lethbridge.

Figure 10. Average monthly residential water use in 
litres. Data from City of Lethbridge.

Water usage has 
remained mostly 

contstant over the past 
5 years.
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lower than Lethbridge’s average in 2013, which 
was 203 litres. This is likely due to the impact 
that industry has on Lethbridge’s numbers. In 
many other cities in Alberta, like Red Deer and 
Calgary, education and awareness around water 
conservation have reduced water consumption 
significantly, hopefully this trend will continue 
and we will see a decrease in water consumption 
in Lethbridge25.  

Water usage in Canada is higher than in most 
other countries in the world. In 2011, the average 
Canadian used 251 litres per person per day 
which is a significant decrease since 1991 when 
the average was 342 litres26. 

Figure 11. Per capita water usage in 
Alberta cities 2010-2015 in litres24,25.
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Water loss is “unaccounted for” water 
from the City of Lethbridge’s water 

utility that is also referred to as “non-revenue 
water”. It has been produced and is “lost” before 
it reaches the customer. Losses can be real losses 
or apparent losses. Real losses are when water 
escapes the water distribution system including 
leakage and storage overflows. Apparent losses 
occur due to customer and meter inaccuracies, 
billing system data errors, watering City parks 
and unauthorized consumption. Both types of 
loss can cost customers and tax payers money. 
They can also result in a waste of large amounts 

of treated, drinkable water. Municipal water 
loss varies across Canada. Alberta’s municipal 
sector has a volume of “unaccounted for” water 
at 10% of total water use27.  Figure 12 shows a 
comparison of water loss by municipalities per 
province. Alberta has a fairly low percentage of 
water loss.

In Lethbridge, the amount of water loss by 
utilities is very low. The City of Lethbridge has 
been proactive about water loss by monitoring 
the integrity of aging pipes and systems. Figure 
13 shows that there has been a consistent 

Indicator:
Water Loss

Figure 12. Municipal Water Losses by 
Province. Graph courtesy Environment 

Canada.

Water losses in 
Lethbridge are low and 

watermain breaks are 
declining.
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decrease in the amount of water main breaks 
over the past forty years. Fixing these issues 
before they turn into a significant problem 
has been a priority for city utilities. Figure 14 
demonstrates that there are limited amounts 

of water loss. There is a small fluctuation but, 
for the most part, these numbers have stayed 
similar over the past eight years. Limiting water 
loss ensures that large amounts of water are not 
wasted and to infrastructure is maintained.

Figure 13. Annual Watermain Breaks 
in Lethbridge. Graph courtesy City of 
Lethbridge.

Figure 14. Apparent and real water 
losses in the City of Lethbridge, 2007-
2015 in Megalitres.  Data courtesy City 
of Lethbridge.
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Overland flooding is a major concern 
for many towns and cities in Canada. 

Development in flood plains and riparian areas 
have occurred in too many Canadian cities. 
Major flooding events can be devastating to 
citizens, businesses and the economy.

For the Oldman River, flooding events typically 
occur in May or June and are caused by heavy 
rainfall events28. Flooding is a regular occurrence 
in the river valley, with notable flooding events 
being recorded on 19 occasions between 1851 
and 200029. 

Currently, there is limited development in the 
River Valley in Lethbridge. However, from a 
historical perspective, residential dwellings 
were located in the river valley. Historically, 
Lethbridge responded to flooding by moving 
settlement out of the river valley and developing 
the city above the flood plain. Lethbridge has 
done a successful job of limiting development in 
riparian areas in the river valley. After extensive 
flooding in 1953, the City moved all families and 
settlement out of the river valley and designated 
the area as “parkland recreation”. Due to this, 
when overland flooding has occurred it has 
had limited impacts on development, homes, 
business and infrastructure. Flooding that 
does occur is often because of large rainfall 
event, flash flooding and infrastructure issues. 

Indicator:
Flooding

Figure 15. The Oldman River is subject to regular 
flooding events, such as this flood from 2005. Photo 
courtesy Oldman Watershed Council.

Figure 16. Following significant flooding events in the 
1950’s, a decision was made to relocate residents from 
the River Valley. Photo courtesy Galt Museum and 
Archives.

Although natural flooding 
occurs regularly, it is 
confined to areas of 

the City with minimal 
development.
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Continuing to limit development in the River 
Valley will reduce the effects that flooding has 
on our community. Flood hazard assessments 
of the Oldman River clearly indicate that the 
primary area for flood risk is within the River 
Valley (see Figure 17). 

From an ecological perspective, flooding is an 
important ecological process, particularly for 
critical riparian species such as cottonwoods, 
which rely on regular flooding events to 
germinate new seedlings.

Figure 17. Flood hazard assessment of 
the Oldman River in Lethbridge. Map 
courtesy Alberta Environment and 
Parks.
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Drought is a key feature of the prairie 
ecosystem. By looking at tree rings, 

studies have identified 11 significant (10 or 
more consecutive years) droughts in Alberta 
in the last 500 years. In the 21st Century, two 
significant droughts results in billions of dollars 
of damages from lost crops30 (see Figure 18).

Despite the likelihood of droughts affecting the 
city, Lethbridge has never been under water 
rationing. With the growth of the population 
there has been a continued strain on water 
resources. Given changes in weather patterns, 

such as drier winters and warmer, longer 
summers, the City of Lethbridge has amended 
the Water Services Bylaw (Bylaw 5995) to add in 
a new Water Rationing Action Plan that can be 
implemented (if needed). The Water Rationing 
Action Plan will include restricting days and 
times when watering can be done, discourage 
car washing and close spray parks. Fines will 
be imposed if there is non-compliance with the 
water rationing order. This bylaw has not been 
used yet but has been put into place for future 
use, should we need to restrict water use.  

Indicator:
Drought

Figure 18. Periods of drought in Alberta 
over the past 500 years. Graph courtesy 

Alberta Water Portal.

Lethbridge has taken 
recent steps through 

its Water Rationing 
Plan to adapt to future 

droughts.
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Overall the quality of water in the Oldman 
River is considered to be fair-good. There 

are some issues that are evident especially during 
periods of high water levels. Improvements to 
water quality will continue as there is increased 
awareness with regards to water quality issues. 
Long-term and accurate water quality testing 
must be seen as a priority so that we can maintain 
high standards of water quality and be proactive 
should issues arise.

There are many factors that influence water 
quality. A major factor is the fluctuation 
between river flow in the spring and summer 
where water flow is high due to snow melt and 

spring rains while flow decreases into the fall 
and winter. This can impact the amount of total 
suspended solids and turbidity in the water 
during the spring and summer. Other factors 
that influence water quality include land-use 
activities such as logging, the use of off road 
vehicles, modification in river flow caused by 
water diversion, reservoir operations, irrigation 
district return flow and the return of treated 
wastewater, predominantly from municipal 
wastewater facilities. Any activity that alters 
water quantity or affects inputs from point 
sources (eg. storm water outfalls) or non-point 
sources (eg. agricultural runoff) has the potential 
to influence water quality31.  

Water Quality

Figure 19. Waste water and sewage 
are treated at the City’s Waste Water 
Treatment Plant before being returned 
to the Oldman River. Storm water is not 
treated. Photo courtesy Jayme Cabrera 
Lopez/Oldman Watershed Council.
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Water temperature is an important indicator 
for aquatic systems that influences other 

indicators such as dissolved oxygen and species 
composition32. Water temperatures fluctuate 
seasonally and within river systems such as the 
Oldman, colder waters are typically found closer 
to the headwaters. Cooler water temperatures 
can carry higher levels of dissolved oxygen 
and support cold water fish species such as 
Rainbow Trout (Oncorthynchus mykiss), Brown 
Trout (Salmo trutta) and Mountain Whitefish 
(Prosopium williamsoni). 

For salmonid species such as rainbow and brown 

trout, the optimal temperature range for adult 
and juvenile fish is between 12 °C-20 °C while 
eggs and larvae require temperatures between 7 
°C and 11 °C. Temperatures exceeding 26 °C are 
generally considered lethal for these fish33 (see 
Figure 20).

In the Oldman River at Highway 3 in Lethbridge, 
water temperatures typically exceed 20 °C during 
the summer months. Occasionally, temperatures 
may also exceed 25 °C34 (see Figure 21). As a 
result, in the summer trout species typically 
move upstream out of waters near Lethbridge 
to colder waters closer to the headwaters.

Indicator:
Water Temperature

Figure 20. Temperature requirements for Rainbow Trout. 
Graph courtesy Henry’s Fork Foundation.

Water temperature data 
is influenced by weather 
and other factors and is 
not collected frequently 

enough to establish a 
trend.

Figure 21. Maximum Water Temperatures (°C) in the 
Oldman River atLethbridge, 2005-2014.

Data courtesy Alberta Environment and Parks.
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Dissolved oxygen is necessary to support 
aquatic life in freshwater ecosystems. 

Dissolved oxygen enters the water system 
through the photosynthesis of aquatic plants 
and from the atmosphere35. Dissolved oxygen 
levels are negatively impacted by higher water 
temperatures and by increased levels of organic 
materials such as sewage and fertilizer runoff36. 

Different species of fish require different levels of 
dissolved oxygen. Cold water fish species such as 
trout required higher levels of dissolved oxygen 
than warm water species such as northern pike, 
walleye and yellow perch37. 

Canadian Water Quality Guidelines for the 
Protection of Aquatic Life state that warm water 
fish species can survive with dissolved oxygen 
levels as low as 6ug/L for early life stages and 
5.5 ug/L for other life stages while cold water 
fish species can tolerate 9.5ug/L for early life 
stages and 6 ug/L for other life stages38.

For the most part, dissolved oxygen levels in the 
Oldman River at Highway 3 in Lethbridge vary 
seasonally, but have remained constant year to 
year over the past 30 years39. Dissolved oxygen 
in the water in this portion of the river does 
regularly drop below the 9.5ug/L required for 
the early life stages of cold water fish (see Figure 
22).

Figure 22. Maximum, Minimum and 
Average Dissolved Oxygen Levels (ug/L) 
in the Oldman River, at Lethbridge, 
2005-2014. Data courtesy Alberta 
Environment and Parks.

Overall, dissolved oxygen 
levels are consistently 
with positive ranges.

Indicator:
Dissolved Oxygen
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Turbidity or cloudiness, of the water is 
determined by the presence of suspended 

particles such as clay, silt, organic matter and 
living organisms. High turbidity may reduce 
light transmission, and therefore reduce 
photosynthesis of aquatic plants40.  In Lethbridge, 
turbidity levels are highest in river water. With 
the exception of samples obtained during or after 
rainfall events, turbidity values in storm water 
were low and within guidelines for turbidity in 
the Alberta Surface Water Quality Guidelines 
for Recreational Waters. Overall, turbidity 
levels are not a major concern for water quality 
in Lethbridge. Outside of major rainfall events, 
turbidity levels in the Oldman River and storm 

water outfalls remain better than water quality 
guidelines for Alberta. 

Extreme turbidity can cause problems for water 
treatment facilities and may result in boil-water 
advisories. Turbid water can carry high levels 
of bacteria and micro-organisms that may affect 
human health.

High turbidity can be seen in the Oldman River 
during spring flooding in April or May. During 
these events, turbidity may increase to several 
hundred NTU (Nephelometric Turbidity Units) 
as compared to less than 10 NTU during other 
parts of the year41 (see Figure 23).

Figure 23. Monthly Turbidity Levels 
(in NTU) in the Oldman River, at 

Lethbridge, 2005-2014.
Data courtesy Alberta Environment and 

Parks.

Outside of spring 
runoff, turbidity levels 

in the Oldman River are 
relatively low.

Indicator:
Turbidity
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Storm water occurs when rain or melting 
snow does not soak into the ground. It flows 

from rooftops, over paved areas, bare soil and 
sloped lawns. As it flows, storm water runoff 
collects and transports animal waste, litter, salt, 
pesticides, fertilizer, oil and grease, soil and 
other potential pollutants. Rain, snowmelt and 
the pollutants flow into storm drains. Eventually 
the polluted storm water flows directly into 
the Oldman River without being treated. This 
can have a large impact on water quality. The 
Oldman Watershed Council commissioned a 

Lethbridge Storm Water Outfalls Monitoring 
Study to evaluate the quality of the storm 
water that is entering the Oldman River and 
the impacts it is having on water quality. From 
2012-2014, samples were taken between April 
and September from storm water outfalls, the 
Oldman River and Six-Mile Creek (see Figure 
24 and Table 1). Additional testing was done 
during major rainfall events. The study focused 
on measurements on turbidity and analysis of 
thermophilic fecal coliforms (Escherichia coli), 
pesticides and nutrients. 

Indicator:
Stormwater Quality

Table 1: Lethbridge storm water and river water quality collection sites. 

Location Description
A Storm water drainage of Westminster/Winston Churchill/Anderson and Shackleford indus-

trial Parks (North Lethbridge)
B Storm water drainage of downtown
C Storm water drainage of London Road/Victoria Park/Henderson Lake (South Lethbridge)
D Storm water drainage of Park Royal/Agnes Davidson/Redwood/Lakeview/Glendale (South 

Lethbridge)
E Storm water drainage of Southgate (South Lethbridge)
F Storm water drainage of Tudor Estates/Lethbridge College/Power Storm water drainage of 

Centre/Rollag/Fairmont (South Lethbridge)
G Storm water drainage of Legacy Ridge/Uplands/Sherring Industrial Park (North Lethbridge)
H Storm water drainage of Varsity Village (West Lethbridge)
I Storm water drainage of Heritage Heights/Ridgewood Heights/Indian Battle Heights (West 

Lethbridge)
J Six Mile Coulee Creek (upstream of storm water outlet site F)
K Oldman River (downstream of storm water outfall site G)
L Oldman River (upstream of Lethbridge at Popson Park)
M Oldman River (upstream of the waste water outfall site)

Ongoing monitoring is 
required to establish a 
trend for this indicator.
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Figure 24. Stormwater Outfalls 
Monitoring Test Sites Map courtesy 

Oldman Watershed Council.
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Coliform bacteria are microorganisms that 
primarily originate in the intestines of 

warm-blooded animals. Thermophilic coliforms 
represents an important indicator that measures 
the presence of fecal matter in the water: if 
coliform is present, fecal coliform may also 
be present. This can include Escherichia coli 
(abbreviated as E. coli). The Alberta Surface 
Water Quality Guidelines indicate a limit of 
<1000 coliform CFU/dl for all coliforms in 
irrigation water. There is a limit of <200 coliform 
CFU/dl for recreational water. 

At times during all three sample years (2012-
2014), coliform counts in storm water frequently 
exceeded this level, and in many cases by a 
substantial amount. Higher than guideline 
densities of coliform were consistently observed 
at sites A, C, H and I42.   Exceptionally high 
coliform densities were observed in storm water 
samples at sites C and H. Site C includes storm 

water drainage of London Road, Victoria Park 
and Henderson Lake. Site H includes Nicholas 
Sheran Lake. Wild birds and pets are known to 
readily shed thermophilic coliforms, including 
E. coli, at these two sites and the impact of this 
remains unknown. 

The Guidelines for Canadian Recreational 
Water Quality (GCRWQ) recommend that E. 
coli be specifically targeted as an indicator for 
fecal contamination. E. coli was the primary 
coliform that was detected in river and storm 
water in Lethbridge. Storm water sites A, C, H 
and I consistently contained high densities of E. 
coli and these densities far exceeded standards 
for both recreational and irrigation waters. 
Properly disposing of pet and animal waste, as 
well as monitoring bacteria that enters storm 
drains, will help to reduce the amount of E. coli 
and other thermophilic coliforms that enter our 
waters. 

Focus Area:
Thermophilic 
Coliforms

Figure 17. Stormwater outfalls like 
this one flow directly into the Oldman 
River. Photo courtesy Jayme Cabrera 
Lopez/Oldman Watershed Council.
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Pesticides are chemical compounds used to 
control unwanted species that attack crops 

and are also used cosmetically. This diverse group 
of chemicals (organic and inorganic) includes 
herbicides, fungicides and insecticides43.  A 
range of pesticides were measured in all samples 
collected between 2012 and 2014. During this 
period, for all sampling sites combined, a total of 
27 different pesticides were detected including 
22 herbicides, a herbicide degradation product 
and 3 insecticides44.  84% of all samples analyzed 
contained at least one pesticide, with the annual 
detection frequency ranging from 74% in 2012, 
90% in 2013 to 82.2% in 2014. The most common 
pesticides detected were 2,4-D (79%), mecoprop 
(60%) and dicamba (54%)45.  2,4-D, mecoprop 
and dicamba are all common weed killers that 
are used on lawns. 

On average the storm water samples collected 
daily throughout the sample period contained 
three different pesticides.  The highest detection 
rate was 11 different pesticides in a single 1 litre 

sample. This occurred once in June 2013 at Site 
H and at Site A in 2014 (see Table 2).  

Pesticides can impact water quality for irrigation, 
recreation drinking and livestock watering. 
Presently, most pesticides do not have guidelines. 
2,4-D, which was the most commonly detected 
pesticide in Lethbridge water, has guidelines for 
livestock water (100 ug/L) and for the protection 
of aquatic  life guidelines (6.1 ug/L).  These 
guidelines were often exceeded at varying storm 
water sites. Each year sampled, the number of 
pesticides detected at each site varied. This is 
due to water quality that naturally varies from 
site to site and from year to year. In drier years, 
water quality may become better as there is less 
surface runoff and fewer contaminants coming 
from the land to the river. The most persistent 
trends can be linked to human influence, such 
as the use of pesticides on lawns and gardens. 
These chemicals are not removed during water 
treatment processes are remain in the water 
supply.

Focus Area:
Pesticides

Year Site Site Location
2012 A Storm water drainage of Westminister, Winston Churchill, Anderson and Shackl-

eford Industrial Parks (North Lethbridge)
2013 H Storm water drainage of Varsity Village (West Lethbridge)
2014 A Storm water drainage of Westminister, Winston Churchill, Anderson and Shackl-

eford Industrial Parks (North Lethbridge)

Table 2: Storm Water Sites with the Highest Number of Pesticide Detections
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Nutrients in water are necessary for 
ecosystems to thrive and remain 

healthy. However, in too large of quantities 
they can have detrimental effects, including 
undesirable algae and plant growth impairing 
aesthetic recreational growth, outbreaks of toxic 
cyanobacteria, changes in species composition 
and ultimately a reduction in oxygen levels and 
biodiversity46.  Some or all of these effects can 
cause reduce the function and water quality of 
our rivers and watershed. 

For total nutrients, most guidelines to protect 
aquatic life cannot be directly applied because 
not all levels of nutrients are toxic. Therefore 
establishing guideline levels presents a challenge. 
The Storm Water Outfall Monitoring Study 
evaluated the levels of several different nutrients 
in the storm and river water outfalls. Each has 
been monitored for healthy levels of nutrients 
and for levels that exceed levels required for a 
healthy water. These nutrients include ammonia, 
nitrate, total nitrogen, dissolved phosphorus 
and total phosphorus. The Storm Water Outfall 
Monitoring Study tested nutrients in both river 
and storm water outfalls. Over the three years 
that the Storm Water Outfalls Monitoring Study 
tested water quality, there was a consistent 
trend that nutrient levels are increasing in the 
storm water and that they have been exceeding 
guidelines. 

Ammonia is a nutrient frequently present in 
water. Nitrogen nutrients provide the basis of 
amino acids and proteins, and in abundance 
can cause increased production of vegetation 
and algae in aquatic systems.  As water quality 
parameters naturally fluctuate, the guideline 
value for nitrogen nutrients for the protection 
of fresh water aquatic life is a moving target. 
Ammonia concentrations in water vary 
seasonally and regionally. In natural waters, 
generally less than 0.1 mg/L of ammonia are 
present. In Lethbridge waters, the maximum 
concentrations recorded were 4 mg/L in 2012 and 
9.05 mg/L in 2014.  In 2012, 11% of storm water 
outfall sites (3 out of 9) were above the ammonia 
guidelines, in 2013 this percentage increased to 
43% (8 of 9 site) and increased further in 2014 to 
78% where all sites had ammonia tested above 
guidelines47.  There has been a significant increase 
in the amount of ammonia in both storm water 
and the Oldman River sites that were tested, 
likely due to increased human activity. Creating 
clear and concrete guidelines for nutrient levels 
should be a priority so that we can ensure strong 
protection for water streams, aquatic ecosystems 
and aquatic biodiversity. As these levels increase 
and the environment changes due to climate 
change, noticeable increases in effects caused 
by high levels of nutrients in our watershed will 
have an impact on the health of water. 

Focus Area:
Nutrients
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Stormwater ponds (also known as stormwater 
management facilities) have been constructed 

to collect and store excess stormwater to prevent 
flooding.  Stormwater ponds are designed with 
inlets for stormwater to enter during high rainfall 
events and outlets that control the slow release 
of excess water afterwards. 

Lethbridge has 26 storm ponds that are located 
through the city. It is estimated that 46.6% 
(1600 hectares) of the City’s total developed 
areas are serviced by stormwater ponds. 
Developed areas include buildings, business/
industrial lots, formal trails, rural roads, local 
streets, highways, railroads, rural residential 
lots, and urban paved spaces. Areas that are 
not protected by stormwater ponds use other 
management processes to prevent flooding 
and excess stormwater such as ditches, culverts 
and channeling stormwater into waste water 

management systems. Some road ways are 
also designed to assist with the management of 
stormwater, particularly during heavy rain flow 
events. 

Stormwater quality in Lethbridge faces many 
challenges. The growing presence of E. Coli 
and other thermophilic coliforms, the increase 
in pesticide concentrations year over year and 
the growing concern that nutrient levels are 
above guidelines create continued concerns and 
challenges. National and provincial governments 
need to develop and enforce a reduction of 
pollutants in the water stream. There must also 
be increased water quality testing so as to better 
understand what is effecting water quality and 
to identify trends. A visible decrease in harmful 
pollutants and nutrient levels needs to occur.

There is a need for continued commitment to 
increased education about stormwater and the 
effects that it has on the overall quality of water. 
There are many issues that can arise when 
pesticides, fertilizers, pet waste and the dumping 
of other chemicals occurs in stormwater drains. 
These pollutants enter the Oldman River, which 
affects our water supply and greatly impact 
water quality downstream from Lethbridge. 
Bans and enforcement may need to be imposed 
to lower the amount of pollutants entering the 
water stream. 

Focus Area:
Stormwater Ponds

Figure 27. Many stormwater ponds, 
such as this one at Chinook Lake 

Park, are integrated into Lethbridge’s 
municipal parks system. 

Photo courtesy Kathleen Sheppard/ 
Environment Lethbridge.
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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.

Linkages to Other 
Themes

Declines in water quality and quantity are caused 
by:

Lack of abundant, clean water causes:

Waste
Improper waste disposal can result in the 
contamination of water bodies. Of particular concern 
is the contamination of groundwater which is nearly 
impossible to remediate. Ongoing monitoring and 
reclamation of landfill sites should be a priority48.

Biodiversity
Water temperature and overall water quality can 
have negative impacts on dissolved oxygen levels, 
resulting in decreases in aquatic biodiversity. 
Increases in water temperature impact habitat 
availability for fish species. Water pollution has been 
shown to make ecosystems less resilient to climate 
change52.

Climate Change
Climate change may cause precipitation to fall in 
higher amounts in a more concentrated period of 
time. This may cause flooding which may impact 
water treatment. Precipitation may also be more 
likely to fall as rain instead of snow, limiting the 
release of water in spring, resulting in less water 
availability during summer months49. Changes 
in water temperatures may also have a negative 
impact on fish50. Climate models for the Oldman 
River suggest that decreased water flows may be 
likely51 which may reduce the dilution of pollutants 
in the water supply.

Health
In high concentrations contaminants such as sewage 
and pesticides can have an adverse effect on human 
health53.
Economy
The water treatment costs associated with treating 
polluted water can be significant54.
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W e began this section of the report by 
asking two questions: 

• Do we have enough water? 
• Are water resources adequately protected to 
safely provide for people, animals and plants?

The Oldman Watershed Council’s State of 
the Watershed report (2010) states that “the 
Oldman Watershed is one of Canada’s most 
highly used and most vulnerable watersheds. 
Water users and environmental interest groups 
are concerned about the impacts of drought on 
water supplies, water quality and the aquatic 
ecosystem. Climate change has the potential to 
exacerbate these concerns.55”  

Water availability in the Oldman River has been 
dropping over time, with a 57% decrease in water 
flow over the past 100 years. While the factors 
that influence this trend are likely not within the 
purvue of the city of Lethbridge, attention must 
be paid to how this will impact demand within 
the city.

For the most part, water quality appears to be 
fair to good within the Oldman River. However, 
additional water quality monitoring, particularly 
related to City stormwater should be completed 
in order to assess the impact that stormwater is 
having on the system as a whole. 

Both water quality and quantity have impacts 
on biodiversity, human health and the economy. 
As we prepare for the impacts of climate change, 
water is a critical resource that requires ongoing 
monitoring and management. In order to 
continue to have a sustainable amount of water, 
municipal, provincial and federal governments 
must work together to create proper protections 
and limits while balancing a growing population 
and economy. 

In order to maintain and improve our local 
water resources, we offer the following 
recommendations:

1. That Lethbridge residents and businesses 
be encouraged to conserve water and reduce 
overall water usage. 
2. That regular water quality testing be 
conducted, particularly for stormwater.
3. That education programs about the impacts of 
stormwater on water quality be continued and 
expanded. 

Conclusion & 
Recommendations
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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

- 127 -



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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WASTE

“There is no such place as ‘away.’ 
When we throw anything away, it 

must go somewhere.”
- Annie Leonard, The Story of Stuff
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Curbside Recycling
50%

waste diversion target by 
2021

Waste Stream

Per Capita Waste Residential Waste

73%
of landfill waste that could 

have been diverted

1150 kg
per person in 2014

23%
of waste is created by 

households
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Background & 
Context

This indicator will evaluate the quantities 
of waste delivered to and diverted from 

the landfill in Lethbridge. Individual citizens, 
industry, businesses and the municipal 
government all play a role in supporting waste 
reduction. Information on this indicator will 
allow us to answer these questions:

•How much waste are we generating? and
•How can we increase our waste diversion 
rates?

Waste is generated by everyone. In Lethbridge, 
the average person generates 3 kg of waste per 
day. This is significantly higher than the global 
average of 1.42 kg per day1.  

There has been a significant increase in the 
amount of garbage and recyclables that enter 
waste management facilities over the past several 
decades. It is expected that waste generation will 
continue to increase as the global population 
continues to rise. The current global waste 
generation levels are approximately 1.3 billion 
tonnes per year. This is expected to increase to 
approximately 2.2 billion tonnes by 20252.  The 
World Bank notes that increased economic 
development, degree of industrialization, public 
habits and local climate have the most significant 
impacts on waste generation. Higher rates of 
industrialization and economic development 

directly correlate to increased waste generation. 
The World Bank anticipates that this trend 
will continue3.  In 2012, Canadian households 
produced 14.3 million tonnes of waste. This has 
increased by 27% since 20024.  In that period, the 
Canadian population has increased 11% from 
31.3 million to 34.75 million. As a result, increased 
pressure is being placed on waste management 
facilities as they try to keep up with demand on 
services. It is important for governments at all 
levels to make policy changes that will increase 
waste diversion rates in order to reduce the 
amount of waste that is entering the landfill. 
For both individuals and businesses, there must 
also be an increased focus on purchasing more 
sustainable products that will contribute less 
waste to waste management facilities.

As global waste generation numbers have 
continued to rise, proper waste management 
plays a significant role in waste and recycling 
policy. Waste management is the safe and 
proper disposal of garbage and recyclables 
and helps to make sure that useful materials 
are diverted. Waste diversion is the process of 
preventing  recyclable and compostable waste 
from entering into our landfills. In Alberta, 
16% of all waste is currently being diverted5.  
Composting, recycling education and awareness 
has increased the amount of waste diverted from 
our waste stream. The provincial government 
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policy on waste diversion states that eighty 
percent of materials currently sent to municipal 
landfills can be recovered6. 

Each year, residents and businesses send 
thousands of tonnes of waste to the landfill. The 
City of Lethbridge owns the Waste & Recycling 
Centre (formerly the Lethbridge Regional 
Landfill) which is operated under contract by a 
private waste management company. The Waste 
& Recycling Centre also serves communities 
in the surrounding area, including Vulcan, 
Coaldale, Coalhurst, the County of Lethbridge, 
Milk River, Barons, Siksika Nation and Picture 
Butte. The Waste & Recycling Centre has served 
the region since the late 1980s and it is expected 

to reach capacity within the next 12 to 15 
years7.  The City of Lethbridge recently received 
approval from Alberta Environment and Parks 
(AEP) to expand the Waste & Recycling Centre 
on lands adjacent to the existing site8.  Without 
this expansion, we would not have the proper 
space in our landfill to facilitate our current 
waste production and projected population 
growth.

Waste in Lethbridge comes from three different 
sectors: 
 • residential;
 • industrial, commercial and 
 institutional (ICI); and 
 • construction and demolition (C&D).  

Figure 1. Lethbridge Waste and 
Recycling Centre. Photo courtesy the 
City of Lethbridge.
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The ICI sector includes schools, offices, hospitals, 
retail stores and restaurants, while the C&D 
industry includes mainly construction and 
renovation companies. The City of Lethbridge 
is responsible for collecting all of the residential 
waste in Lethbridge. This is done through 
automated and manual curbside collection.  
The City of Lethbridge picks up approximately 
15% of the ICI waste that is generated. The rest 
of the ICI and C&D waste streams are collected 

by private waste management companies. In 
Lethbridge, approximately 58% of the waste 
stream is from ICI, 23% from residents and 19% 
from C&D sources. 

The City of Lethbridge implemented the 
Comprehensive Waste Diversion/Waste 
Prevention Master Plan (the Plan) in 2008. 
This Plan has been designed to guide the 
future of waste diversion and prevention-

related activities within 
the city of Lethbridge. A 
key goal from the Plan 
is for Lethbridge to take 
steps towards becoming 
a Zero Waste city9.  Zero 
Waste is a set of principles 
that will result in lower 
waste quantities, lower 
environmental impacts and 
reduced amounts of toxic 
waste in our waste stream 
over time10.  It does not 
mean that no waste will be 
generated. Zero Waste is a 
long-term journey, where 
all discarded materials 
become resources for 
others to use. 

Figure 2. Lethbridge Waste by Sector. 
Data courtesy City of Lethbridge.
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The City of Lethbridge has taken many steps 
towards reducing waste generation. This 

has been done through educational materials on 
reducing and reusing, promotion of backyard 
composting and grasscycling, creating recycling 
drop off depots, hosting toxic waste round ups, 
e-waste collection, yard waste drop offs, brush 
chipping and Christmas tree recycling11.  Further 
planning is in place to increase waste diversion 
in the ICI sector and steps are being taken to 
mitigate the amount of residential and C&D 
waste that is destined for the landfill. Developing 
a more aggressive waste diversion strategy for 
all sectors will be a necessity so that Lethbridge 
is able to meet its goal of becoming a Zero Waste 
city and to be able to meet with provincial waste 
diversion targets. 

The provincial average 
for the waste diversion 
rate is 27%. With a 
20% overall diversion 
rate, Lethbridge is far 
behind other cities in 
Canada. Other cities 
such as Halifax, Nova 
Scotia or the Regional 
District of Nanaimo 
have become leaders 
in waste diversion 
and have waste 

diversion rates over 50%. The Regional District 
of Nanaimo (population 146,574, 2011) has 
a waste diversion rate of 64%. This has been 
achieved through the creation of a composting 
facility which took in over 4,170 tonnes in 2006, 
successful landfill bans and enforcements, as 
well as positive working relationships with 
industry and community stakeholders12.  The 
City of Halifax (population 390,096, 2011) has 
a diversion rate of 59%. Approximately 65,000 
tonnes of C&D materials were diverted through 
reuse and recycling programs. As well, 125 new 
jobs have been created in Halifax through waste 
diversion13,14.  

Waste Management 
in Lethbridge

Figure 3. Currently, residential recycling 
in Lethbridge is provided by three 
recycling depots. Photo: Mel Lefebvre/ 
Environment Lethbridge
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Waste per capita is the average annual 
amount of waste that is generated 

per person. For this report, per capita waste 
has been calculated to include waste from all 
sectors.  Below is a chart that lists the amount 
of waste that has entered the Waste & Recycling 
Centre over the past ten years. Waste generation 
has remained high over the past decade. Waste 
generation peaked in 2008 with a per capita waste 
generation of 1,430 kg. Since then, there has been 
a steady decline in the amount of waste that each 
person in Lethbridge generates. However, we 

are still falling short of the provincial average. 
In 2012, the average Albertan created 1009 kg of 
waste, the national average in 2012 was 710 kg14 

and Lethbridge generated 1090 kg (see Figure 
5). 

Lethbridge’s residential waste stream is made up 
of 27% trash, 25% recyclables and 48% organics 
(See Figure 4). The recyclables and organics are 
items that could be easily diverted from the 
Waste & Recycling Centre to reduce the amount 
of waste that goes into the landfill. 

Indicator: 
Waste Generation

Figure 4. Waste stream composition for 
the Lethbridge landfill. Data courtesy 

City of Lethbridge.

Per capita waste 
generation is dropping, 

but Lethbridge  
lags behind other 

communities.
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Figure 5. Per capita waste generation 
(kg) in Lethbridge, Alberta and Canada 
2005-2015. Data courtesy City of 
Lethbridge15.
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The waste diversion rate is the percentage of 
waste that is diverted divided by the total 

amount of waste generated. Each jurisdiction 
has its own definition of what is diverted. This 
includes materials that are composted, recycled 
or reused. In Lethbridge, we currently divert 
10% of our waste at our three Recycling Depots 
in the city. An additional 10% is diverted through 
community programs and private companies16 
that recycle used paint, oil and electronics. 
From 2013 to 2015, the diversion rate from the 
Recycling Depots has remained stable at 10%. 
Figure 6 shows the amount of recyclables and 
organics that have been diverted from the 

Waste & Recycling Centre. The amount of waste 
diversion from other programs is more difficult 
to calculate as it is all compiled separately. 
However, the best estimate is that this diversion 
rate has remained at 10%17.
  
The Waste & Recycling Centre has been 
compiling recycling data for over a decade. This 
information assists in keeping track of what 
and how much we are recycling. While the 
amount of recycled materials continues to rise in 
Lethbridge, our rate remains lower than many 
other Canadian cities. 

Indicator: 
Waste Diversion

Figure 6. Waste diversion rates 
2013-2015. Data courtesy City of 

Lethbridge.

Waste diversion rates 
are largely unchanged 
over the past 3 years. 
With the adoption of 

new diversion strategies, 
future improvements 
are  expected for this 

indicator.
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A positive trend that we have seen is the 
increase in the amount of organics that 

are being diverted from the Waste & Recycling 
Centre. In this case, organics are defined by the 
City of Lethbridge as leaf and yard waste, white 
wood and pallets, green wood and branches and 
wood chips. In 2005, 1996 tonnes of organics 

were diverted (see Figure 7). Over the past 
ten years this has increased significantly. In 
2015, 5264 tonnes were diverted at the Waste & 
Recycling Centre. This is a significant increase 
and demonstrates a positive trend towards 
continued diversion of organic waste.

Focus Area:
Organics

Figure 7. Organics diversion in 
Lethbridge 2005-2015 (tonnes). Data 
courtesy City of Lethbridge.
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The rate for cardboard recycling in 
Lethbridge increased until 2009 and has 

remained steady since then (see Figure 8). Since 
2011, the amount of mixed paper that is recycled 
has steadily decreased. This is likely due to 

the fact that paper consumption has dropped 
significantly in recent years as people are opting 
to read documents, such as the newspaper and 
magazines, electronically rather than in paper 
form. 

Focus Area: 
Cardboard & 
Mixed Paper

Figure 8. Cardboard and mixed 
paper diversion in Lethbridge 2005-
2015 (tonnes). Data courtesy City of 

Lethbridge.
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Recycling rates for metal cans and clear 
glass have remained fairly stable over the 

past ten years. Most metal cans are returned 
to Recycling Depots in exchange for payment. 
Data shown in Figure 9 primarily includes metal 
cans that cannot be returned for refunds. Mixed 
plastic recycling has been increasing over the 
past ten years. Increased awareness from the 
public and increased recycling capacity have 

allowed the recycling all of these materials to 
continue to grow. 

The approval of the Residential Recycling 
Strategy and the implementation of curbside 
recycling beginning in 2018 is expected to cause 
a significant increase in overall recycling rate in 
Lethbridge.

Focus Area: Metal, 
Plastic & Glass

Figure 9. Metal cans, clear glass and 
mixed plastics diversion in Lethbridge 
2005-2015 (tonnes). Data courtesy 
City of Lethbridge.
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The City of Lethbridge has many different 
waste diversion programs including 

education materials for people of all ages, 
educational tours of the Waste & Recycling 
Centre, drop-off recycling centres, promotion 
of grasscycling to residents, joint toxic waste/
e-waste round up initiatives, brush chipping 
programming, backyard composter sales, yard 
waste drop off and Christmas tree recycling18.  

The City of Lethbridge has created additional 
strategies to significantly reduce the amount of 
waste generated in the municipality. An increase 
in tipping fees at the Waste & Recycling Centre 
is being implemented and will see tipping fees 
increase from $65 per tonne in 2016 to $115 
per tonne in 2020. This will be a disincentive 
to dispose of as much waste from all sectors. 
Following the proposed increase in tipping 
fees, mandatory bans of designated materials 
including cardboard and certain construction 
materials will be implemented.  

For the residential sector, a three-tier approach 
to waste diversion is being taken (see Table 
1).  City of Lethbridge Bylaw 5962 includes 
targets for residential waste reduction of 50% 
by 2021 and 65% by 2030. These strategies are 
an important step to reducing the amount waste 
that is generated by Lethbridge’s residents. 
 
In 2013, an Ipsos-Reid survey commissioned 
by the City of Lethbridge found that 80% of 
residents were strongly or somewhat supportive 
of a curbside recycling program. On November 
28, 2016, city council voted to introduce curbside 
recycling to residents in 201819. The curbside 
recycling program will begin as a pilot program 
to select areas in the city. In 2019, the program 
will be implemented city-wide. This program 
will provide blue carts to each household for 
curbside collection of unsorted recyclables 
every two weeks. Full implementation will see 
recycling and garbage picked up every other 
week20.  

Waste Diversion 
Strategies

Table 1: Residential Sectors Waste Diversion Strategy and Timelines

Tier Diversion 
Target

Timeline Focus

1 35% beginning 2017 Voluntary: education and awareness of waste diversion and 
reduction

2 50-65% beginning 2018 Curbside recycling pilot and implementation
3 >65% beginning 2030 Regulation: landfill bans and mandatory recycling
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As the ICI sectors generates the greatest portion 
of waste it is a key focus for waste diversion. 
The high contribution of ICI waste likely comes 
from large industrial operators, combined with 
Lethbridge’s position as a large regional hub 
that services a wide geographic area21.  In order 
to increase waste diversion in the ICI sectors, 
the City of Lethbridge has implemented the ICI 
Recycling Implementation Strategy, which has 
created policies to increase diversion. These 
policies have broken down into three different 
programs (see Table 2). A significant decrease in 
waste generation in the ICI sectors would have 
a large impact on the amount of waste that we 
generate in Lethbridge.

The City is also looking at providing increased 
capacity for C&D materials at the Waste & 
Recycling Centre and for opportunities to use 
the aggregate materials in local construction 
projects22.  Putting these strategies and programs 
into place will help to increase the waste 
diversion rate for Lethbridge. The City has also 
passed a Waste Services Bylaw (5964) which 
targets waste reductions in the C&D Industry 
and the ICI sectors. Bylaw 5964 states that there 
will be a 25% decrease in waste generation by 
2021 and 45% by 2030. 

The City of Lethbridge has made some major 
policy shifts to increase waste diversion in all 

sectors. They have created a long-term strategy 
that begins with increased awareness and 
educational programming, followed by financial 
disincentives and mandatroy bans of designated 
materials. As these programs have just begun to 
be implemented, it will take several years for 
the full effects to be realized. These policy shifts, 
matched with changing corporate attitudes 
towards waste diversion will make a notable 
impact on how much waste enters the landfill. 
Similar programs have been successfully 
implemented in many other Canadian cities, 

Figure 10. Starting in 2018, curbside 
recycling is expected to increase 
residential waste diversion rates. 
Photo: Kathleen Sheppard/Environment 
Lethbridge
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Table 2: ICI and C&D Sectors Waste Diversion Tiers and Timelines26

Tier Diversion 
Rate

Timeline Focus

1 10-30% beginning 2015 Voluntary: education and awareness of waste diversion and 
reduction

2 20-50% beginning 2017 Economic: financial incentives and disincentives
3 40-75% beginning 2020 Regulation: landfill bans and mandatory recycling

resulting in a significant increase of the amount 
of waste that is diverted from the landfill.

A further increase in waste diversion would 
be experienced if the City of Lethbridge were 
to introduce a residential organics collection 
program following the implementation of 
curbside recycling. As 48% of current landfill 
material is organic, reducing this percentage 
is an important priority for waste diversion in 
Lethbridge.  Unlike many other cities, Lethbridge 
is in a unique position to take advantage of 
the Lethbridge Biogas Plant for the disposal of 
organic materials. The Lethbridge Biogas Plant 
uses organic material to generate sustainable 
energy (see the case study in the Energy Section 
of this report).

Recycling should be the last best option for 
waste disposal. Reducing and reusing our 

waste footprint by purchasing products that 
are sustainable and good quality is one of the 
most important steps towards reducing the 
amount of waste we generate. By selecting 
products that will last longer we can ensure 
that fewer products will require disposal in the 
landfill. Businesses can adopt policies of green 
procurement, where they purchase products 
and services that have reduced impacts on the 
environment and human health23.  Lethbridge’s 
ICI sectors and C&D industry could adopt 
incentives, and implement programs such as 
producer extended responsibilities and product 
design for the environment, green purchasing 
and community building.  Proper planning 
and policy adoption would further increase the 
amount of waste diverted away from the Waste 
& Recycling Centre.
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London Drugs is a Canadian company 
established in 1945, with 78 stores across 

western Canada and a corporate head office 
located in Vancouver, British Columbia. 
London Drugs provides electronics, computers, 
housewares, health and wellness products and 
more to consumers. London Drugs has made 
a corporate commitment to become more 
sustainable by focusing on four areas: Energy 
& Operations, Waste Reduction, Upstream 
Purchasing and Communication & Education. 

Each month, London Drugs recycles 
approximately 18,000 kilograms of plastic. 
Annually, over 4 million kilograms of paper, 
newsprint and cardboard are recycled. In 2012, 
London Drugs had 23 stores with a diversion 
rate of 90% or higher and overall the company 
was estimated to have a diversion rate of 74%. 

The London Drugs Store in Lethbridge has 
achieved a waste diversion rate of 95%. Reducing 
waste and their carbon footprint has been a 
priority for London Drugs for many years. The 
company’s journey to reducing waste in their 
stores started with the recycling of plastic bottles, 
aluminium cans and plastic bags. Since then, 
London Drugs has adopted a corporate culture 
of environmental sustainability and waste 
diversion. The local store in Lethbridge has been 
one of the company’s most successful. Chris 

Mabie, the Store Manager, quickly supported and 
adopted the cultural shift that the company was 
going through to become more sustainable. The 
Lethbridge store of London Drugs was quick to 
embrace the initial goal of a 60% diversion rate. 
They have continued to challenge themselves by 
increasing their waste diversion rate each year. 

The store has adopted a policy to make “recycling 
easy and garbage difficult”.  Each department is 
equipped with recycling stations and garbage 
are not readily available. All of the staff support 
their waste diversion plans and Mr. Mabie 
believes that this has been critical to the success 
of the program. A challenge that the London 
Drugs in Lethbridge has had to face is that local 
recycling facilities cannot meet the needs of such 
an aggressive waste diversion plan at this time. 
London Drugs was able to adapt by sending all 
of the recyclables to a centralized warehouse in 

Case Study:
London Drugs

Figure 11. The Lethbridge branch 
of London Drugs is a leader in local 
sustainability. Photo courtesy London 
Drugs.

- 162 -



Vancouver, British Columbia where materials 
are sorted and recycled. Stores are responsible 
for recycling soft plastics and cardboard. The 
rest is shipped to the company’s warehouse. 
To keep their carbon footprint low, recyclables 
are returned to Vancouver by company trucks 
after they deliver their products to stores. This 
has allowed the Lethbridge store to achieve its 
waste diversion rate of 95%. A future goal for 
Mr. Mabie and his staff is to continue to increase 
their waste diversion rate by beginning an 
organics recycling program, which will give 
them a 97-98% waste diversion rate.  

London Drugs shift to being a more sustainable 
company is a great example of how business and 
individuals can reduce their waste generation. 

By making recycling accessible and garbage 
difficult, as well as, teaching staff and customers 
about recycling, London Drugs has been able 
to see a very significant shift in their waste 
generation and have become a corporate leader 
in sustainability. A key to the success of London 
Drugs’ sustainability policies is that they also 
pass on their waste diversion techniques to 
their customers.  Customers are encouraged to 
recycle old products, such as electronics, at the 
store rather than throwing them away at home. 
London Drugs in Lethbridge has also begun to 
host community events that promote recycling. 
For Environment Week, London Drugs hosted a 
Recycling Round-up where people could drop 
off recyclable items including Styrofoam and 
electronics. The community embraced the event 

and it was very successful. 
An entire moving truck 
was filled with unwanted 
electronics. London Drugs 
has embraced the culture 
of sustainability and are a 
great example of the impact 
that a business can have on 
our local environment24. 

Figure 12. London Drugs hosts 
community events, such as this 

Recycling Round-Up, to encourage 
residents to recycle. Photo: 

Environment Lethbridge.
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Linkages to Other 
Themes

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.

Opportunities from waste management include: Poor waste management causes:
Energy
Recovery of gases (such as methane) that are 
released from landfills can provide a source of 
energy that would otherwise contribute to climate 
change25. In Lethbridge, the Lethbridge Biogas Plant 
represents the best opportunity to capture this 
energy source.

Water
Improper waste disposal can result in the 
contamination of water bodies. Of particular concern 
is the contamination of groundwater which is nearly 
impossible to remediate. Ongoing monitoring and 
reclamation of landfill sites should be a priority26.
Economy
Food waste has a significant environmental cost in 
North America. In Canada, an estimated $48 billion 
is thrown away each year27.
Climate change
Food and organic waste causes methane emissions 
when deposited in landfills28. Lethbridge’s landfill is 
the largest source of greenhouse gas emissions for 
the City.
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We began this section by asking two 
questions: 

•How much waste are we generating and
•How can we increase our waste diversion 
rates?

Per capita waste generation numbers have been 
dropping since 2010, however, Lethbridge’s 
generation rates still remain higher than both 
Alberta and Canada. Waste diversion rates in 
Lethbridge are also low and are unchanged over 
the past 3 years.

The recent approval and future implementation 
of both Industrial, Commerical and Institutional 
and Residential Waste Reduction Strategies by 
the City of Lethbridge should result in a decrease 
in waste generation and an increase in diversion 
through increased recycling rates.

Additional strategies are needed, however. 
Organic waste contributes nearly 50% of the 
waste to the landfill. Implementing strategies to 
reduce this waste stream will have a significant 
impact on Lethbridge’s performance in this 
area.

The following recommendations will support 
waste reduction in Lethbridge: 

1. Following the implementation of curbside 
recycling in 2019, that the City of Lethbridge 
move towards implementing a curbside organics 
program to reduce household organic waste.

2. That the City and community organizations 
continue to provide information on reducing 
and reusing as well as recycling.

Figure 13. Businesses of all sizes will be 
required to comply with Lethbridge’s 

ICI Strategy. Photo: Kathleen Sheppard/
Environment Lethbridge

Conclusion & 
Recommendations
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ENERGY

“Energy is the golden thread that 
connects economic growth, increased 

social equity and an environment 
that allows the world to thrive.”

- Ban Ki-moon
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Microgeneration
6.6 MW

green energy generated in 
Lethbridge

Electricity Use

Mode Share Cycle Network

1.6 km
of dedicated bike lanes

9.6%
of commuters take the bus, 

walk, or cycle to work

29.6 GJ
per person per year
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Background & 
Context

Energy is a central part of our daily lives. We 
use it to heat our homes, to power our lights 

and for fueling our vehicles. Energy also helps 
to grow, manufacture, transport and sell the 
goods we produce and the food we eat. 

Energy production, particularly from oil and 
natural gas, has been an important part of 
Alberta’s economy for decades. With the need to 
address and mitigate climate impacts, the energy 
landscape in Alberta is shifting to include a 
greater diversity of energy sources such as solar 
and wind power. 

Southern Alberta is well positioned to be a leader 
in wind, solar and other renewable energy 
sources, such as biogas. In particular, the solar 

energy potential for cities such as Lethbridge is 
significant, in excess of 1290 kWh/kW1. 

As we evaluate what the future for energy 
looks like in Lethbridge, we must attempt to 
understand both our energy usage and our 
potential for energy production. 

In this report, we are looking at energy in 
Lethbridge and examining:
●  How much energy we are using?
● How does our energy use contribute to climate 
change?
● Are we maximizing our renewable energy 
potential? 

Figure 1. The majority of Alberta’s wind 
farms are located in southern Alberta. 
Photo courtesy Ashley Bristowe/Flickr.
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In Canada, energy production is a key element 
of our economy. We are a major exporter 

of energy, with 93% of our energy resources 
exported to the United States2. Canadians are  
the highest per-capita energy consumers in the 
world.3 While energy production is important 
to Canada’s economy, it is also important that 
we are informed about the environmental and 
health impacts related to its production and 
use. 

The emissions produced by oil, gas and coal 
affect air quality, contribute to climate change 
and impact human health. These impacts on our 
environment have prompted innovation and 
research towards technological advances for other 
sources of energy, such as renewables including 

solar, wind and biogas. The Government of 
Canada has begun to focus on renewable energy, 
defined as the “energy obtained from natural 
resources that can be naturally replenished or 
renewed within a human life span.4” Despite 
a recognition of the importance of renewables, 
investments continue to lag behind demand.

In 2016, Canada ratified the Paris Agreement 
on climate change. By ratifying this Agreement, 
Canada has committed to working towards 
reducing carbon emissions across the country5. 
Meeting global demand for low-carbon 
energy presents challenges and opportunities 
for Canadian energy policy and its energy 
industry. 

Energy in Canada

Figure 2. Large and small scale solar 
energy installations are an important 
component of a renewable  energy 
network. Photo courtesy Solar Optix Inc.

- 172 -



Alberta is considered a global leader in 
energy and resource development.  Alberta 

has a diverse energy portfolio that includes non-
renewables such as conventional oil, natural 
gas, and coal, and non-conventional sources like 
heavy bitumen, coal bed methane, and shale gas. 
Alberta also has many opportunities to increase 
investment in renewable energy. Currently, 
the development of renewable energy has been 
marginal when compared to the development of 
conventional and non-conventional fossil fuels 
in Alberta. 

The Government of Alberta has recently begun 
to implement the Climate Leadership Plan, 
which is intended to reduce carbon emissions 
while benefiting Albertans and the economy6. 
The Climate Leadership Plan is a “made in 
Alberta strategy to reduce carbon emissions 
while diversifying our economy and creating 
jobs”. Key aspects to the plan include: 

•Implementing a carbon price on greenhouse 
gas emissions;
•Ending pollution from coal-generated 
electricity by 2030; 
•Developing more renewable energy capacity; 
•Capping tar sands emissions to 100 megatonnes 
per year; and
•Reducing methane emissions by 45% by 2025.

The implementation of this plan will require 
changes to the ways that we consume and 
produce energy. The Government of Alberta’s 
Carbon Tax came into effect on January 1, 2017. 
The carbon tax aims to encourage citizens and 
businesses to make efforts to reduce carbon 
emissions. The carbon tax will fund: 

•Efforts to reduce greenhouse gas emissions;
•Development of renewable energy projects 
and green infrastructure; 
•Research and innovation; 
•Rebates for vulnerable Albertans to offset cost 
increases. 

The carbon tax is a key tool to reducing carbon 
emissions and to diversify the economy. It will 
provide the province with new research and 
technologies to reduce greenhouse gas emissions 
and the harmful impacts on the environment 
and human health. 

Another key approach of the Climate Leadership 
Plan is the phase-out of coal generated electricity 
by 2030. Alberta produces more coal pollution 
than all other Canadian provinces combined. 
Transitioning to cleaner sources of energy will 
protect our environment and health. As the 
pollution from coal-fired plants is phased out 
by 2030, it will be replaced with cleaner sources 
of energy such as natural gas, wind, solar and 

Energy in Alberta
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biomass so that we maintain our ability to meet 
Alberta’s energy needs.  One-third of Alberta’s 
coal generating capacity will be replaced by 
renewable energy. Alberta plans to add 5,000 
megawatts of renewable electricity capacity by 
2030. The other two-thirds will be made up from 
natural gas. Natural gas is one of the cleanest, 
cheapest and most efficient sources of non-
renewable energy. Burning natural gas instead 
of coal reduces CO2 emissions by as much as 
fifty percent7. Alberta accounts for 68% of the 
natural gas produced in Canada. While natural 
gas is cleaner than coal, burning natural gas 
does produce nitrogen oxides, which contribute 
to ozone depletion, are a potent greenhouse gas, 
and are precursors to smog.  

In Alberta, the oil and gas industry contributes 
the largest amount of methane 
emissions. Methane is a significant 
contributor to climate change, with 
an impact that is nearly 25 times 
that of CO2

8. The Government of 
Alberta is targeting a 45% reduction 
in methane gas emissions from 
Alberta’s oil and gas operations by 
2025. The Alberta government plans 
to work with industry and other 
stakeholders to identify, invest in 
and accelerate technologies that will 
reduce methane and greenhouse gas 

emissions.  Adding a $30 per ton carbon price 
for bitumen extraction may also assist in the 
movement towards reducing greenhouse gas 
emissions9.

There are currently many changes occurring in 
the energy sector in Alberta. As we continue to 
learn more about the harmful impacts that fossil 
fuel energy consumption has on human health 
and the environment, the more important it is 
that we divest from these sources and begin to 
focus on safe, renewable energy. We are fortunate 
in Southern Alberta that we have an enormous 
renewable energy potential. With proper 
innovation and investment, we have access to 
significant solar and wind energy capacity in 
Lethbridge and the surrounding area. 

Figure 3. Lethbridge and southern 
Alberta have some of the highest 
potential for renewable energy in 
Alberta.
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The South Saskatchewan Region has a diverse 
portfolio of renewable and non-renewable 

energy resources which are important to the 
economy of the region. The South Saskatchewan 
Regional Plan (SSRP) has two objectives for 
energy and resource development. The first is that 
opportunities for the responsible exploration, 
development and extraction of primary energy 
resources are maintained10. The other objective 
is to create opportunities for the responsible 
development of the regions renewable energy 
industry, as well as supporting Alberta’s 
commitment to greener energy production and 
economic development. The SSRP recommends 
that policies are put into place to promote 
and remove barriers to new investments in 
renewable energy production. Developing these 
resources will be value-added opportunities 

that will enhance the sustainability of Alberta’s 
industries and communities11.

The South Saskatchewan region has natural 
advantages for the development of renewable 
energy, specifically in wind, bioenergy and 
solar12. As of April 2013, Alberta had a total 
of sixteen wind farms (fourteen of these wind 
farms are located in the South Saskatchewan 
Region) with 1,089 megawatts of wind capacity 
integrated with the transmission system. This is 
enough capacity to serve over 500,000 homes. 
There are thirteen new wind projects under 
development or have been planned for the 
region13.

Continued development of wind and other 
renewable energy sources in the South 
Saskatchewan Region is important to reduce 
greenhouse gas emissions and to diversify the 
economy. Balancing economic growth with 
environmental considerations will increase our 
capacity for responsible resource development. 

In order to understand energy in Lethbridge, we 
have examined five indicators: 
1. Electricity usage; 
2. Renewable energy;
3. Cycle and pathways;
4. Mode share; and
5. Vehicle emissions. 

Energy in the South 
Saskatchewan 

Region

Figure 4. Solar potential in Canada. Map 
courtesy Green Energy Futures.
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Currently, Alberta’s electricity generation 
comes from two principal energy sources: 

natural gas and coal. Together these account for 
nearly 90% of both the installed energy capacity 
in the province. It is important to understand 
that the percentage of generation capacity is 
larger than the electricity delivered depending 
on the amount of time the technology is 
operating. Variations in up-time may be due to 
maintenance, operating on standby (like natural 
gas turbines), or natural intermittency (as with 
wind and solar).

Electricity produced from coal has a substantially 
higher carbon footprint than natural gas or 
renewable energy sources such as hydro, wind, 
solar and geothermal14. Coal has also been linked 
to adverse effects on human health through its 
contributions to poor air quality. The newly 
adopted Climate Leadership Plan will cause 
changes to the make-up of electricity generation 
in Alberta. As coal is phased out there will be 
an increase in the amount of natural gas and 
renewable resources being used to generate 
electricity, thus reducing overall greenhouse gas 
emissions. 

Indicator: 
Electricity Usage

Figure 6. Per capita electricity usage in Lethbridge 
2006-2015 in GJ. Data courtesy City of Lethbridge.

Per capita electricity 
usage has been dropping 
in Lethbridge since 2012.

Figure 5. Per capita electricity use by 
province in GJ (2011).
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More electricity is consumed in Alberta than in 
any other part of the country. In 2011, Albertans 
consumed 57.81 GJ [16,000 kWh] of electricity 
per capita. Figure 5 compares the difference in 
electricity consumption with other parts of the 
country. 
 
Electricity consumption in Lethbridge is well 
below the Alberta and Canadian average. In 
2015, the per capita consumption (for all sectors) 
of electricity in Lethbridge was 29.6 GJ [8200 
kWh] (see Figure 6). There have not been any 
significant changes to the per capita electricity 
consumption in Lethbridge year over year. This 
number is well below the provincial and national 
averages for electricity consumption. Reasons 
for this are unclear, however, Lethbridge’s mild 
climate and absence of a large heavy industrial 
sector may be contributing factors. Comparative 
data on natural gas consumption was not 

available, so overall energy consumption could 
not be evaluated. 

Energy usage fluctuates month over month. 
We consume greater amounts of energy during 
seasons that require additional building heating 
and cooling. In Lethbridge, the months that have 
the highest daily electricity usage are January 
and February, August and September (see Figure 
7). These months also have the coldest and 
warmest average temperatures. Months with 
the lowest energy consumption are typically 
months when the weather is the mildest.  
The energy source, air temperature and the time 
of the year all have an impact on the amount of 
electricity used in Lethbridge. With temperature 
extremes there is an increase in heating and 
cooling. In months with less daylight there is 
often an increase in electricity used. 

Figure 7. Average monthly electricity 
consumption in Lethbridge in kWh. Data 

courtesy City of Lethbridge.

- 177 -



The City of Lethbridge owns and maintains 
more than 12,500 street lights throughout the 

city15. In 2012, the City of Lethbridge began the 
process of replacing the city’s street light bulbs 
with more energy efficient LED light bulbs16.
In addition to the energy saving benefits of 
LED lights, these lights are also brighter, 
providing better illumination for drivers and 
pedestrians17. 

Other cities such as Calgary and Edmonton have 
also undertaken program to replace their street 
light bulbs with LEDs. 

The replacement of the street light bulbs in 
Lethbridge has resulted in a 2/3 decrease in 
energy use from over 9 million kWh in 2012 and 
2013 to just over 3 million kWh in 2015 when the 
replacement was complete. 

Figure 8. Electricity usage from 
streetlights. Data courtesy City of 
Lethbridge.

Focus Area:
Street Lights
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Renewable energy is generated from a 
sustainable source and includes the use 

of solar, wind, hydro, bioenergy, geothermal 
energy. While none of these energy sources 
come without environmental impacts, 
renewable sources of energy have much lower 
carbon footprints. The Intergovernmental 
Panel on Climate Change (IPCC) conducted a 
review in 2011 to determine the median CO2 

emissions per unit of electricity generated for 
different renewable and non-renewable energy 
production sources. This review found that coal 
and natural gas have the largest impacts. Coal 
produces 1001 grams of CO2 per kWh of energy 
and natural gas produces 469 grams of CO2 per 
kWh of energy. This compares to the relatively 
low amount of carbon that wind and hydro 
energy produce which are 12 and 4 grams of CO2 

per kWh of energy (see Table 1)18.15 Reducing 
the amount of non-renewable resources used to 
generate energy, especially coal, will decrease 
the total amount of CO2 produced and the 
impacts that this has on human health and the 

environment. It is important to note that the 
electricity grid is complex, with natural gas 
generation often running on standby to meet 
sudden changes in production or demand. There 
are some arguments that the carbon footprint of 
renewable energy is underestimated as it does 
not consider emissions from backup natural gas 
generation. This is why it is important to keep 
the reduction of total emissions in mind when 
discussing such a complex system. As stated, 
renewable sources have been shown to reduce 
lower overall emissions for electricity delivered 
to the grid.

Lethbridge and the surrounding area have 
the capacity for increased development of 
wind, solar, bioenergy and geothermal energy. 
Currently, there are no large-scale renewable 
energy producers within the city of Lethbridge. 
Southern Alberta has several large-scale 
renewable energy producers including wind 
farms, solar installations and two biogas plants. 

There are a growing number of energy micro-
generators in Lethbridge. The Government 
of Alberta defines micro-generation as “the 
production of electricity on a small scale, using 
renewable and alternative energy sources, 
typically solar and wind, by individual home 
owners and small businesses, as well as municipal 
and community buildings, such as a fire hall, to 

Indicator: 
Renewable Energy

Table 1: CO2 Produced by Energy Source
Energy Source Grams of CO2 per 

kWh
Coal 1001
Natural Gas 469
Wind 12
Hydro 4

Electricity from micro-
generation has increased 

since 2010.
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meet their electricity needs. Other sources of 
energy include biomass, micro-cogeneration, 
geothermal sources, and fuel cells.” The capacity 
of micro-generation in Lethbridge has grown 
from 0.4 MW in 2010 to 6.6 MW in 2015 (see 
Figure 9). This is a growth of 1650%.19 
 
Although it makes up a very small portion of 
the total energy consumption, micro-generation 
in Lethbridge has significantly increased 
year over year since 2010. We hope to see this 
trend continue as the Climate Leadership Plan 
encourages investments in renewable energy.

The Government of Alberta has created new rules 
around micro-generation that allow Albertans to 
increase the amount of energy they generate on 
their own. The changes to these rules include20: 

•Increasing the size limit to five megawatts from 
one megawatt;
•Allowing micro-generation systems to serve 
adjacent sites; and
•Other regulatory updates that better ensure 
the reliability, stability and safety of micro-
generation. 

Figure 9. Electricity microgeneration in 
Lethbridge 2010-2015 in kWh19.
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Since 2009, micro-generation in Alberta has 
increased on average by approximately seventy 
percent each year. Currently, there are more 
than 1700 micro-generation sites in the province, 
generating over 16 megawatts of electricity.21 

Alberta ranks third in the country for the most 
installed wind energy capacity with 1,479 MW. 
The province’s wind farms produce enough 
electricity each year to power 625,000 homes. 
There are 901 wind turbines in Alberta. Most 
of these wind turbines are located in Southern 
Alberta.  The Climate Leadership Plan makes 
aggressive steps to add billions of dollars of 
investment in new renewable energy.22 

As of November 2016, solar photovoltaic 

installations generated 15 MW of energy for 
Alberta. Despite the relatively small size of 
this generation, solar is growing rapidly, and 
has seen a 68% increase in generation from 
November 2015 - November 2016. Currently, 
an additional 34 photovoltaic installations 
are under development, totaling 1453 MW of 
capacity. This includes 7 installations in the 
greater Lethbridge area23.
 
The amount of renewable energy production 
has been increasing in Alberta and Lethbridge. 
With the adoption of the Climate Leadership 
Plan, the increase of investments in research, 
development and innovation in renewable 
energy, and the phase-out of coal from the 
electricity grid, it is expected that there will be an 

increase in the amount of renewable 
energy contributing to our electrical 
grid. This will be key to reducing our 
greenhouse gas emissions. Overall, 
increases in renewable energy 
production will significantly benefit 
the health of the environment and 
our community. Lethbridge and 
the surrounding area represent a 
prime location for renewable energy 
development which will give a boost 
to our local economy and provide 
new opportunities for stable, high-
quality employment. 

Figure 10. Large-scale solar installations 
are an important part of Alberta’s plans 

to diversity our energy grid. Photo 
courtesy Solar Optix Inc.
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As the private vehicle is the primary mode of 
transportation in Lethbridge, it is important 

that we look at the impact that vehicle emissions 
can have on our environment. We do not have 
Lethbridge-specific data on vehicle emissions, 
however, we have representative information 
for the province. 

Based on vehicle registrations, there are 80,013 
vehicles in Lethbridge in 2015. This translates 
to 0.84 vehicles per person.24 With over 90% 
of commuters using a vehicle as their primary 
source of transportation, there are a lot of 
vehicles on our roads, which contribute to 
greenhouse gas emissions. According to 
the United States Environmental Protection 
Agency’s (EPA) Greenhouse Gas Equivalencies 

Calculator the vehicles on Lethbridge roads 
produce approximately 378,789,223 kilograms 
(kg) of CO2 equivalent each year.25 

As data for gasoline and other petroleum fuel 
sales is not available for Lethbridge, we have 
included data for all of Alberta. Figure 11 shows 
gasoline and diesel sales between 2011 and  2015

 . 
According to Environment Canada, in 2007 
transportation was responsible for 20% (200,000 
kt of CO2 equivalent) of the total greenhouse gas 
emissions (747,000 kt of CO2 equivalent)27. Within 
the transportation sector, road transportation 
accounted for 69% (138,000 kt of CO2 equivalent) 
of the greenhouse gas emissions. 

Indicator: Vehicle 
Emissions

Figure 11. Gasoline and Diesel Sales in 
Alberta 2011-2015 in litres.

Data that is specific to 
Lethbridge is required 
in order to determine a 
trend for this indicator.
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With the help of the International Carbon Bank 
and Exchange’s calculator, we have calculated 
the CO2 emissions from the gasoline and diesel 
sales in Alberta (see Figure 12).  

These numbers demonstrate the importance of 
making investments in renewable sources of 
transportation energy. As well, investments in 

innovation and research in technologies that 
allow us to become less dependent on our motor 
vehicles. 

In order to establish a baseline for Lethbridge on 
vehicle emissions, the purchase of gasoline and 
diesel must be collected.

Figure 12. Calculated CO2 emissions 
from fuel sales in Alberta, 2011-2015.28
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Mode share is the percentage of commuters/
that are using a particular type of 

transportation to get to work. The National 
Household Survey shows that private vehicles 
are the dominant mode of transportation in 
Lethbridge. It accounts for 90.4% of all trips 
(either by drivers or passengers). Walking and 
bicycling (active transportation) make up 5.2% 
of the mode share while public transportation is 
only 3.3%29.

In contrast, Calgary has a private vehicle mode 
share of 76.7%, an active transportation share of 

6.1% and a public transportation share of 15.9% 
(see Figure 13). In Edmonton, the private vehicle 
mode share is 82.2%, active transportation makes 
up 5.2% and public transportation is 11.3%.30

However, both Red Deer and Medicine Hat 
have mode shares that are similar to Lethbridge. 
Logically, there appears to be a relationship 
between the city size, length of commute and 
availability of public transit with mode share. 
As population increases, so does the mode share 
for active and public transportation. 

Indicator: Mode 
Share

Transportation in 
Lethbridge is dominated 
by private vehicles.

Figure 13. Comparison of tranportation 
mode share between different 
jurisdictions (2011)31.
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Lethbridge differs from other cities in having 
a very short commute time (see Figure 14). 
This means that although a high proportion of 
Lethbridge residents use vehicles to commute 
to work, the duration and impact of that 
transportation is slightly less than other cities.

However, it is important to remember that the 
pollution from vehicles has negative impacts on 
both the environment and human health. Vehicle 
pollution will likely increase as the population 
of Lethbridge increases in the coming years. A 

sustained focus on creating neighbourhoods with 
grocery stores and restaurants within walking 
and cycling distance will help reduce vehicle 
impacts. Planning for public transit will need to 
focus on a user-friendly system that is accessible 
for all while developing corridors and transit 
nodes attractive to community businesses and 
higher-density accommodation.  In Lethbridge, 
there needs to be a focus on improving the size of 
the cycle network, creating neighbourhoods that 
are safe and functional for pedestrians as well as 
improving access to public transportation. 

Figure 14. Average commuting time for 
different jurisdictions (2011)31.
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The City of Lethbridge has been designed 
around using private vehicles as the 

primary source of transportation. Lethbridge 
has a large and spread out footprint, making 
walking or cycling to work, shops or restaurants 
difficult. However, in recent years, we have seen 
an increase in the number of people looking to 
cycle or walk. This has created a shift in urban 
planning, in which the focus is being placed on 
cyclists and pedestrians. The current Integrated 
Community Sustainability Plan/Municipal 
Development Plan has supported the inclusion 
of greater pedestrian access when planning 
new development and improving existing 
infrastructure. 

Table 2 shows the transportation network of 
Lethbridge. With only 1.6 km of dedicated cycle 
network in the city, it is difficult for cyclists to 
get around in our community. In comparison 
to other Canadian cities, such as Edmonton, 
Vancouver or Red Deer, we have a very small 
dedicated cycle network. Figure 16 shows the 
difference in kilometers of cycle networks in 
Canadian cities. 

The City of Lethbridge is currently developing a 
Cycling Master Plan with the goal of improving 
Lethbridge’s cycle network. The growth of the 
cycle network is expected to have a limited 
impact on private vehicle use for the short-term 
but in conjunction with improved walking paths 
and public transportation, it is anticipated that 
there may be a measurable decrease in vehicle 
use in the long-term. For cycling to become 
mainstream, it is important that it is efficient 
and safe. The routes must be comfortable and 
low stress for everyone. Routes on busy streets 
with lots of traffic should be separate from motor 
vehicle traffic whenever possible. Cycling routes 
must be in useful locations and able to connect 
people to important destinations like schools, 
community centers, shopping, work places and 
restaurants. 

Indicator: 
Cycleways & 
Pathways

Table 2: Transportation Network in Lethbridge

Infrastructure Type Total Per Capita
Roads 802 km 80 cm
Sidewalks & Pathways 114 km 11.4 cm
Sidewalks 686 km 68.6 cm
Cycle Network 1.6 km 0.17 cm

Lethbridge has a 
very small amount of 
dedicated cycleways.

Figure 15. Even in Lethbridge, with the 
right equipment, cycling can be a year-
round activity. Photo courtesy Elspeth 
Nickle.
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Figure 16. Total dedicated cycleways by 
community in km32,33,34,35.

Figure 17. Dedicated cycleways per 
capita by community.
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In addition to having significant potential for 
wind and solar power, Lethbridge is home to the 
largest anaerobic digester/co-generation facility 
in Canada.36 Lethbridge BioGas is located within 
the County of Lethbridge, adjacent to the City of 
Lethbridge boundary on 43 St N. 

The Lethbridge BioGas Plant uses an anaerobic 
digestion process to convert organic materials 
including agricultural byproducts, animal 
manures and food waste into energy. The 
anaerobic digestion process creates, captures 
and uses methane as an energy source. 

Currently, the BioGas Plant processes 75,000 
tonnes of material each year which produces 
2.8 MW of energy, which is fed back into the 
Alberta electricy grid. The existing facility has 
the capacity to process 100,000 tonnes per year, 
which would produce 4.2 MW of energy.

Byproducts from the anaerobic digestion 
process are converted to an environmentally 
friendly fertilizer for agricultural producers. 
In addition to the capture and production of 
renewable energy, the Lethbridge BioGas Plant 
has the potentail to play an important role in the 
reduction of organic waste, both for agricultural 
producers and in our landfill.

Case Study: 
Lethbridge Biogas

Figure 18. Lethbridge Biogas Plant. 
Photo courtesy Green Energy Futures/
Flickr.
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Linkages to Other 
Themes

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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Energy is negatively impacted by: Energy has the following impacts:

Climate Change
Changing temperatures may increase energy use 
for heating and cooling, causing peaks in energy 
demand. Increasing temperatures may also cause 
energy generation to be less efficient37.  

Biodiversity
Energy development (including renewable energy) 
can cause habitat fragmentation38 and may result in 
changes to vegetation39.
Water
Generating electricity through natural gas or coal 
requires using large amounts of water for cooling40. 
Renewable energy does not require the same 
amount of water.
Air
Renewable energy sources do not generate air 
pollutants during operations, meaning they are a 
cleaner source of energy41.
Climate Change
Generating electricity through the burning of fossil 
fuels (natural gas, coal and for vehicles) results in 
the emission of greenhouse gases that contribute to 
climate change42.



We began our examination of energy in 
Lethbridge with these questions:

●  How much energy we are using?
● How does our energy use contribute to climate 
change?
● Are we maximizing our renewable energy 
potential? 

Lethbridge is in a fortunate position that we 
have access to non-renewable and renewable 
energy sources. Alberta has an abundance of 
renewable energy sources that are important 
as we transition our electricity grid and our 
economy. Our geographic location provides 
opportunities to invest and adapt to new 
technologies in renewable resources. There are 
currently a number of wind farms and solar 
microgeneration sites in the area surrounding 
Lethbridge, with more being planned. New 
incentives that have recently been announced 
by the provincial government will also help to 
increase the number of these projects. Greater 
investment by the provincial and municipal 
governments will increase our renewable energy 
capacity and encourage economic development, 
with related opportunities for employment and 
business investment. 

In Lethbridge, the primary method of 
transportation is the private vehicle. Car 
pollution is one of the largest contributors to 

poor ground-level air quality, which can have 
negative impacts on human health and the 
environment. 

Selecting more responsible sources of energy 
is a very complex task. We must also begin to 
encourage the installation of renewable energy 
technologies, changing the sources of energy that 
we use from fossil sources to low-carbon options. 
Increasing our capacity by providing subsidies 
or expertise for microgeneration energy is also 
important. As renewable energy technologies 
continue to become more affordable and widely 
accepted, home and community opportunities 
will grow. As stated in the introduction, energy 
is central to our lives. Transitioning from the 
current non-renewable sources of energy and the 
infrastructure developed to deliver this energy 
will require a dedicated effort by community 
leaders through investment, incentives and 
policy development.

Investing in a larger cycling network and 
promoting the bicycle as a mode of transportation 
is needed to diversity our mode share. The 
creation of the Cycling Master Plan is expected 
to support this transition. Public transit needs 
to be accessible to users, cost efficient, and 
it needs to promote greater densification 
of accommodations and retail along transit 
corridors and nodes. These are changes that have 

Conclusion & 
Recommendations
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been made in other cities and have successfully 
increased the portion of the active and public 
transportation components of mode shares. 

We offer the following recommendations to 
improve energy consumption in Lethbridge:

1. That residents, businesses and the City 
Lethbridge continue to implement programs to 
reduce energy consumption in the city.

2. That we look for opportunities to take 
advantage of southern Alberta’s high potential 
for renewable energy, including reducing 
barriers for microgeneration.

3. Further research is needed to better understand 
the impact of local vehicle emissions.

4. That Lethbridge’s cycle network be expanded 
to encourage cycling as a safer, healthier mode 
of transportation.
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CLIMATE CHANGE

“No challenge poses a greater 
threat to future generations 

than climate change.”
- President Barack Obama
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Background & 
Context

A warming climate will bring changes that 
can affect our water supply, agriculture, 

power and transportation systems, the natural 
environment and human health and safety. 
Although it is difficult to predict the exact 
impacts of climate change, what is clear is that 
the climate we are accustomed to is no longer a 
reliable guide for what to expect in the future. 
Impacts at the local level will vary. It is important 
that we assess potential risks, challenges and 
opportunities that may result from climate 
change.  In this section, we are asking two 
questions:

● What are the local impacts of climate 
change?
● Is Lethbridge prepared to adapt to 
climate change? 

The US Environmental Protection Agency 
defines climate change as “any significant 
change in the measures of climate lasting for an 
extended period of time.” In other words, climate 
change includes major changes in temperature, 
precipitation or wind patterns, among other 
effects, that occur over several decades or longer1.  
Climate change is different from weather, which 
is a short term change in conditions that occurs 
day to day or over a season or year2. 

Global warming refers to recent and ongoing 
rise in global average temperature near Earth’s 
surface. It is caused, mostly, by increasing 
concentrations of greenhouse gases in the 
atmosphere. Greenhouse gases, such as 
carbon dioxide, methane and ozone act like a 
blanket around the Earth, trapping energy in 
the atmosphere and causing it to warm. This 
is known as the Greenhouse Gas Effect. This 
buildup of greenhouse gases can change the 
Earth’s climate and result in dangerous effects 
to the environment and human health3. 

Climate change caused by global warming is 
accelerating, with temperature records showing 
that 2016 was the hottest year on record since 18804  
(see Figure 1). Concern about the implications 
of climate change continue to increase as well, 
with the World Economic Forum declaring that 
extreme weather caused by climate change was 
the greatest risk facing the planet in 20175. 

Over the past century, human activities have 
released large amounts of CO2 and other 
greenhouse gases into the atmosphere. At 
present, this amounts to over 1500 gigatons of 
CO2 since 1850, with a third of that entering 
the atmosphere since 20006. The majority of 
greenhouse gases come from burning fossil 
fuels to produce energy, although deforestation, 
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Figure 1. Global Mean Surface 
Temperature 1880-2016. Graph 
courtesy NASA.

industrial processes and some agricultural 
practices also emit gases into the atmosphere. 
Human activities have increased the net 
emissions of greenhouse gases by 35% (between 
1990 and 2010). Emissions of CO2 increased by 
42% over this period. 

The consequences of climate change are already 
measurable. The global average temperature 
in 2015 was 1°C warmer than pre-industrial 
periods7. While a single year cannot accurately 
show a trend, since 1880, 16 of the past 17 years 

between 1999 and 2016 have been the hottest 
years on record8.

Although climate and weather are different, 
they are obviously related. One of the projected 
impacts of climate change will be an increase in 
severe, unpredictable weather events including 
wildfires, hurricanes, and other storms9. In 
southern Alberta, climate change is expected to 
have impacts on water supply, increasing the 
probabilty of severe drought.
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Canadian Climate 
Policy

Climate change is a global challenge that 
requires action from federal and provincial 

governments. While municipal governments 
can support the reduction of carbon emissions, 
national and provincial commitments are 
required to ensure effective action is taken.

In October 2016, the government of Canada 
ratified its commitment to the Paris Agreement. 
This includes a commitment to reduce our 
greenhouse gas emissions by 30% from 2005 
levels by 203010. The Paris Agreement includes 
a global commitment, by participating countries 
,to limit the average rise in global temperatures 
to 2°C, with a target to make a best effort to limit 
temperature increase to 1.5°C.

The differences in impacts between 1.5°C and 
2°C are not insignificant. At 2°C, sea level rise 
may cause island nations to disappear, droughts 
may become longer and more severe and coral 
reefs may be irreparably damaged11. Specific 
impacts will vary across the planet, and although 
impacts in distant countries may not seem 
directly relevant to us in southern Alberta, it is 
likely that everyone could see impacts on our 
food supply and immigration to our province 
and community.

As part of Canada’s efforts to take action to meet 
our commitments under the Paris Agreement, the 
federal government is requiring the provinces to 
adopt either a carbon tax or cap and trade model 

by 2018. Provinces that fail 
to implement either of these 
models will be subject to a 
federal carbon tax12. In Alberta, 
the provincial government 
has  adopted its own carbon 
tax model prior to the federal 
government’s legislation, so 
will not be subject a federal 
carbon tax unless it chooses to 
repeal its existing legislation.

Figure 2. Coral reefs are among the 
ecosystems that may  be damaged by 

the impacts of climate change.
Photo  courtesy: Silke Barron/Flickr.
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In 2015, Alberta released its Climate Leadership 
Plan, which is designed to balance Alberta’s 

economic growth with reduced greenhouse 
gas emissions13. The Climate Leadership Plan 
includes several targets and strategies14:

• implementing a new carbon price on 
greenhouse gas emissions
• ending pollution from coal-generated 
electricity by 2030
• developing more renewable energy 
production
• capping oil sands emissions to 100 
megatonnes per year
• reducing methane emissions by 45% by 2025

Included in the Climate Leadership Plan is a 
carbon levy that will tax carbon polluters by 
putting a price on carbon emissions. The carbon 
levy will increase from $20 per tonne in 2017 
to $30 per tonne in 2018 and will apply to most 
fuels including gasoline, diesel and natural 
gas. In order to alleviate the burden on Alberta 
households, families will receive a tax rebate15. 
In Lethbridge, it is estimated that 70-80% of 
households will be eligible for the tax rebate16.
The remainder of the funds generated by the 
carbon levy will be reinvested in projects that 
will benefit the economy and reduce carbon 
emissions such as renewable energy and green 
infrastructure17.

Alberta Climate 
Policy

Table 1: Estimated Costs and Rebate Amounts for Alberta Carbon Tax15

ESTIMATED COSTS & 
REBATES

DESCRIPTION SINGLE COUPLE COUPLE WITH 2 
CHILDREN

2017 Natural gas cost (est) $101 $124 $136

Gasoline cost (est) $90 $135 $202
Total estimated cost $191 $259 $338
Rebate amount $200 $300 $360

2018 Natural gas cost (est) $152 $186 $205
Gasoline cost (est) $134 $202 $303
Total estimated cost $286 $388 $508
Rebate amount $300 $400 $540
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Climate modelling involves scientific 
projections about the impacts of climate 

change over time. Because our climate is still 
changing and the amounts of carbon emissions 
continue to increase, climate modelling typically 
involves creating multiple scenarios based on 
best and worst case temperature increases.

Climate modelling for southern Alberta 
suggests that as the temperature increases, the 
availability of water will increasingly become 
a limiting factor. As this occurs, the ecological 
conditions of the local area will shift, resulting 
in plant communities that are more drought 
tolerant. Under extreme scenarios, our climate 
may become most suitable for sagebrush-
dominated ecosystems that are currently found 
in Wyoming and Idaho18.

Decreases in the availability of water are 
projected to be caused by two factors. Firstly, an 
increase in evaporation rates related to increased 
temperatures that will result in less water being 
stored in the soil as groundwater. Secondly, 
increases in rainfall amounts and decreases in 
snowfall amounts will result in greater levels 
of spring runoff that will occur earlier in the 
season. This will mean that precipitation that 
is currently stored as snowpack and released 
slowly during the spring and early summer will 
instead fall as rain and will run off instead of 
being stored in the soil19. Drier soil conditions 
will also be more susceptable to degradation 
and erosion20. Related to the decrease in water 
availability is the projected impact on local 
wetlands. As less water is stored in the soil, the 
level of wetlands is expected to drop21. Changes 
in forest composition and species distribution 
are also anticipated with lower elevations 
unable to provide suitable habitat for some tree 
species22. This may have a negative impact on 
the headwaters of our watershed.

Climate models also show that as winter 
temperatures rise, insect and other pest species 
may increase their ranges23.
 
The severity of these impacts and our ability to 
adapt will depend on the speed and intensity of 
temperatures increases from climate change.

Climate Modelling

Figure 3. Extreme climate modelling 
scenarios show that southern Alberta’s 

climate could shift to become similar 
to conditions currently found in Idaho 

and Wyoming. Photo courtesy Matt 
Lavin/Flickr.
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Professors and students at the University of 
Lethbridge have created the Alberta Climate 

Records24 website, which looks at temperature 
and precipitation trends in Alberta. Since 1950, 
climate stations across Alberta have been logging 
daily temperatures. This has allowed us to look 
at changes and trends across Alberta. Alberta 
Climate Records provides a compelling picture 
of overall warming and changes of weather 
extremes. 

In Lethbridge, the trend indicates that mean 
temperature has increased by 1.3°C since 
1950 (see Figure 4). The trend has indicated 
that most of the warming has occurred in the 
winter, where the mean winter temperature has 
increased by 4.1°C since 1950. In 1950 the mean 
winter temperature was -7.4°C by 2010 it had 
increased to -3.3°C. The trend also indicates that 
the mean summer temperature has increased by 
0.7°C since 1950.

Indicator: 
Temperature

Figure 4. Average mean temperature 
for Lethbridge 1950-2010. Graph 
courtesy Alberta Climate Records.

Temperature records 
for Lethbridge show 
an increase in mean 
temperature over the 
past 60 years.
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Changes can be seen in the number of extremely 
cold (below -20°C) and extremely hot (above 
30°C) days that Lethbridge has experienced. On 
average, the number of extremely cold days has 
decreased from 30.9 days in 1950 to 15.9 days in 
2010 (see Figure 5). Conversely, the number of 
extremely hot days has increased from 12.1 days 
in 1950 to 18.1 days in 2010 (see Figure 6).

The length of the growing season in Lethbridge 
has also increased from an average of 187.7 days 
in 1950 to 210.7 days in 2010 (see Figure 7). 

These temperature trends are to likely continue 
and accelerate. Reviewing historical temperature 
data provides evidence that climate change is 
occurring locally. 

Figure 5. Number of extremely cold 
days (below -20°C) for Lethbridge 

1950-2010. Graph courtesy Alberta 
Climate Records.
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Figure 6. Number of hot days (above 
30°C) for Lethbridge 1950-2010. Graph 
courtesy Alberta Climate Records.

Figure 7. Growing season length (days) 
for Lethbridge 1950-2010. Graph 
courtesy Alberta Climate Records.
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In Lethbridge, local government, businesses, 
and citizens must all be prepared for climate 

changes as we experience drier and hotter 
conditions and an increased number of extreme 
weather events. Extreme weather events will 
include hail, thunder and lightning storms, 
tornadoes, wind, flooding and forest fires. 
Insurance companies have been preparing for 
climate change for decades as “catastrophic 
losses due to natural disasters have increased 
dramatically over the last decade.25” The 
Insurance Bureau of Canada (IBC) reported that 
insurance claims due to severe weather have 
doubled every 5-10 years since the 1980s26 (see 
Figure 8).  

IBC states that a disaster lowers economic 
growth by around 1% and GDP by around 2%27.  
This could be damaging to our local economy 
and community. As these events become more 
frequent, there will be an increase in insurance 
premiums as more claims are being made. 
Last year was a record year for crop insurance 
applications. In previous years around 50% of 
farmers took out crop insurance. Last year, this 
number increased to an all-time high of 57%28.  
By the end of June 2016, 1,200 claims had been 
made29.  These numbers will continue to increase 
as we experience weather changes. Other types 
of insurance have also experienced increased 
losses. Auto and home insurance have recently 
seen increases due to extreme weather. In 

2014, Southern 
Alberta had 
$170 million 
in claims from 
hail storms to 
motor vehicles. 
For home 
insurance these 
events have also 
become a major 
concern30. 

Focus Area: Severe 
Weather Events

Figure 8. Catastrophic Losses in Canada 
due to severe weather. Graph courtesy 

Intact Insurance.
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A 2008 climate change report written by the 
Government of Alberta stated that increases 

in water scarcity resulting from climate change 
presents the greatest risk to Prairie Provinces, 
including Alberta. As patterns of temperature 
and precipitation change, Southern Alberta 
is expected to face increased competition for 
water resources for use by homes, businesses, 
agriculture and energy production. 

Water scarcity is already a concern in Lethbridge 
as our watershed currently has a lot of competition 
for existing water resources. Drought conditions 
may be exacerbated by changes in precipitation 

patterns, such as increased rainfall replacing 
snowfall precipitation. Precipitation from 
rainfall is less likely to be stored as groundwater 
or in the soil, increasing the potential severity of 
droughts31. There have been 35 drought disasters 
in Alberta between 1900 and 2005. Drought 
conditions could have serious implications for 
the agricultural economy, as demonstrated 
by the 2002 drought, which severely affected 
crops and resulted in livestock feed shortages32.  
With current water allocations in the Oldman 
River exceeding supply, water shortages may 
have significant impacts on residents and our 
economy.

Climate Impact: 
Water

Figure 9. Local wetlands may be 
negatively affected by decreasing 
water levels due to climate change. 
Photo courtesy Debby Gregorash/
Oldman Watershed Council.
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Increases in temperature due to climate 
change are expected to impact both species 

and ecosystems that are less tolerant of both 
warmer temperatures and increases in drought 
conditions. This will likely cause the species 
and ecosystems of the Dry Mixedgrass Natural 
Sub-Region that we currently see locally to be 
replaced by other species and communities33. 

Climate change may increase occurrences 
of wildfires, which will displace species and 
destroy habitats. Changes in temperature, 
precipitation, snow pack and glaciers will 
affect the rate of stream flow and the timing 
of peak flows. This will affect ecosystems that 
are dependent on access to water as well as 
aquatic ecosystems, including the availability 
of water for wetland ecosystems34, which will 
negatively affect many species that depend on 
them. Changes in the temperature of streams 
and lakes is also a major issue caused by climate 
change. As the temperature of water changes, the 
habitats for cool and cold water fish species are 
changing35. Often cold water aquatic species are 
being displaced and are retreating to upstream 
locations within watersheds.

Land development for urban sprawl, agriculture 
and energy production are increasing habitat 
fragmentation. This lessens the ability of plants 

and animals to adapt to climate change by 
moving to new areas in response to warmer 
temperatures or changes in water availability.

Climate change is also affecting bird wintering 
ranges. Some bird species have shifted their 
ranges or altered their migration habits as they 
adapt to changes in temperature and other 
environmental conditions. This is occurring with 
other species as well, such as marine species 
that are shifting their ranges further north36.  In 
addition to changes in the distribution of native 
species, it is also likely that new and existing 
invasive species will increase due to climate 
change37. 

These changes have the potential to disrupt 
ecosystems in a significant way. It is likely that 
some species will be able to adapt better than 
others potentially affecting food webs and other 
lifecycle relationships. For example, prey species 
may expand their ranges beyond that of their 
natural predators while pollinator ranges may 
decrease leaving specific plant species without 
pollination.

Climate change is also expected to cause stress 
for urban forests, increasingly their susceptibility 
to disease and pests38. 

Climate Impact: 
Biodiversity
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Scientists project that warmer temperatures 
from climate change will increase the 

frequency of days with unsafe levels of ground-
level ozone, a main component of smog. 
Unless aggressive changes are made to reduce 
greenhouse gas emissions, there will be increased 
instances of air quality health advisories and 
increases in respiratory and cardiovascular 

illnesses. Warmer temperatures and shifting 
weather patterns can also worsen air quality39. 

It is anticipated that there will be an increase in 
the frequency of wildfires due to extreme heat 
and dry conditions. This will also significantly 
impact air quality and create major struggles for 
people with asthma and respiratory illnesses. 

Climate Impact:
Air Quality

Figure 10. Increased forest fire risk will 
have an impact on air quality. Photo 
courtesy Oldman Watershed Council.
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Climate change will have several impacts 
on our society including affects to human 

health, infrastructure and transportation systems 
as well as energy, food and water supplies. Some 
of these vulnerabilities include: 
● An increase in frost-free days have 
lengthened the pollen season for common 
allergens increasing the likelihood of allergic 
reactions and associated health impacts; 
● Different geographic locations will face 
different challenges. Locally, changing climate 
patterns are expected to exacerbate drought 
conditions;
● People who live in poverty, older adults and 
immigrant communities have been found to 
be at an increased risk of facing challenges 
to climate change as they will face increased 
exposure;
● Warmer temperatures and extreme heat 
will have great impacts on children and older 
adults;
● Warmer temperatures and shifting weather 

patterns can worsen air quality, which can lead 
to asthma attacks and other respiratory and 
cardiovascular health effects;
● Reduction in access to safe food and drinking 
water;
● Damage to infrastructure;
● Increase in stomach and intestinal diseases 
(particularity following power outages); and
● Increase in the geographic regions where 
vector borne diseases (diseases spread by 
mosquitoes, ticks and fleas) can spread.

The economic impacts of climate change could 
be significant. The annual cost could be as much 
as 5% of global GDP40. It is likely that some 
aspects of the economy will be impacted more 
than others. In particular, those industries that 
rely on certain weather conditions, such as 
agriculture and winter tourism (eg. Skiing) are 
potentially more vulnerable41. 

Climate change is expected to impact our 
economy as well as our environment. In 
particular, the impacts of climate change 
on industries such as agriculture could be 
significant40. If Alberta experiences increased 
drought conditions, as climate models predict, 
decreased precipitation could have negative 
impacts on the local agricultural industry. 
Additional analyses are needed to examine the 
regional economic impacts of climate change.

Climate Impact: 
Health & Economy

Figure 11. Weather dependent 
industries, such as agriculture, are at 

the greatest risk from climate change. 
Photo courtesy Jeremey Wind/Oldman 

Watershed Council.
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Much of the attention that is paid to climate 
change rightfully focuses on the reduction 

of carbon emissions to slow the continued impact 
of climate change. Managing and reducing 
carbon emissions is a large scale problem that 
requires policy changes on the national or 
provincial level. However, the impacts of climate 
change will be felt locally, within communities 
and municipalities. Therefore, it falls to local 

governments, such as the City of Lethbridge, 
to take the lead on planning and implementing 
strategies for climate adaptation.

An important component of climate adaptation 
is resiliency. Communities with higher levels of 
resiliency are better able to respond to disaster 
events, in a shorter time frame and with lower 
costs43.  Adapting to Climate 

Change

Figure 12. Urban gardens can play an 
important role in helping community 
residents adapt to climate change. 
Photo courtesy Jennifer Tarnowsky.
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As we experience increased loss due to extreme 
weather and other impacts of climate change, 
there are several steps that we can take to adapt 
to climate change. The US Environmental 
Protection Agency suggests a number of 
strategies to increase our adaptation to climate 
change44 including: 

● Farmers planting more drought-resistant 
crops; 
● Develop crop varieties that are more tolerant 
of heat, drought or flooding from heavy rains;
● Provide more shade and air flow in barns 
to protect livestock from high summer 
temperatures;
● Preserve wetlands and open spaces to protect 
communities from flooding and erosion from 
storms and water levels rising; 
● Restore riparian vegetation to keep streams 
cool 
● Improve evacuation planning for low-lying 
areas to prepare for increased storm surge and 
flooding;
● Protect and expand wildlife habitats to allow 
species to migrate as the climate changes;
● Reduce pollution, habitat loss and other 
stressors that make ecosystems more 
vulnerable to climate change; 
● Increased energy efficiency to help offset the 
rise in energy consumption; 
● Strengthen energy production facilities to 

withstand increased flood, wind, lightning, and 
other storm-related stresses;
● Set up early warning systems and energy 
response plans to prepare for more extreme 
weather events;
● Educate people to help them avoid diseases 
that could become more prevalent as the 
climate changes, such as those carried by 
mosquitoes or ticks;
● Plant trees and expand green spaces in cities 
to reduce the “urban heat island” effect;
● Improve water use efficiency and build 
additional water storage capacity; 
● Protect and restore stream and river banks to 
provide wildlife habitat and safeguard water 
resources; and
● Increase household food security through 
urban gardens, preserving food, and enhance 
distribution networks.

Developing local risk assessments and 
adaptation plans to deal with the predicted 
impacts of climate change is a key way in which 
local governments can respond to this issue. The 
recent spike in extreme weather-related events 
has resulted in social and economic consequences 
for individuals, governments, home and business 
insurers around the country. It is important that 
we have as much information as possible so that 
we can make informed decisions to address the 
challenges of climate change. 
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Conclusion & 
Recommendations

We began this section by asking two 
questions:

● What are the local impacts of climate 
change?
● Is Lethbridge prepared to adapt to 
climate change? 

The Earth is projected to warm by another 1.5 °C 
by 2050. This change in the climate is expected 
to have varying impacts on temperature, 
precipitation and extreme weather trends.  
Locally, water availability is expected to be an 
increasing concern. Climate change will also 
impact biodiversity and air quality as well as 

our health and economy.

Adapting to climate change and building 
resiliency at the local level will require both 
planning and action by municipal government 
and community members. Because of the 
diversity of possible impacts from climate change, 
proactive planning can assist in developing an 
effective response to climate change impacts.We 
offer the following recommendation for climate 
change:
1. That the City of Lethbridge consider 
developing a Climate Adaptation Plan to aid in 
future response to climate change.

Figure 13. Severe weather events can 
cause damage to local infrastructure 
such as roads and bridges.Photo 
courtesy Connie Simmons/Oldman 
Watershed Council.
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CONCLUSION

“Sustainability: It’s the right thing 
to do, it’s the smart thing to do, it’s 

the profitable thing to do.”
- Hunter Lovins
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Conclusion

As Lethbridge approaches 100,000 people, 
we have an opportunity to assess the 

current state of our environment so that we can 
plan for future action.

For this report, we reviewed 32 different indicators 
from seven different themes: biodiversity, local 
food, water, air, waste, energy and climate 
change in order to get an overall picture of the 
state of the environment in Lethbridge.

For each indicator in the report, we made an 
assessment of the overall trend for that indicator, 

whether it was improving, declining or static. 
Of the indicators we considered, 10 were 
improving, 5 were static and 10 were declining. 
An additional 7 indicators did not currently have 
enough information to make an assessment.

We would suggest that the ten indicators that are 
declining present the primary opportunities for 
improvement of environmental sustainability in 
Lethbridge. These opportunities include:

• Improving the condition of riparian areas 
along the Oldman River;

Figure 1. As Lethbridge approaches 
100,000 residents, we have an 

opportunity to take action to become 
leaders in sustainability. Photo courtesy 

Kim Siever/Flickr.
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• Controlling invasive species, particularly in 
areas of native grassland, wetland and riparian 
habitats;
• Supporting native pollinators by encouraging 
the planting of pollinator friendly species and 
the preservation of remaining native habitat;
• Reducing the amount of food waste that 
enters the landfill;
• Monitoring and planning for decreasing 
water flows in the Oldman River;
• Working with regional and provincial 
representatives to develop regional strategies to 
improve air quality;
• Encouraging increased use of green 
transportation options such as transit, cycling 
and walking;
• Developing cycle-friendly pathways and 
commuter options through the Cycling Master 
Plan; and
• Planning for and adapting to changes that 
will be caused by climate change.

Seven indicator areas were unable to be assessed 
because of a lack of data. Gathering data in these 
areas will help with future decision making and 
priority setting. These areas include:

• Gathering data regarding the condition of 
wetland and grassland habitats within the city;
• Supporting the collection of species-at-risk 
sightings and habitat use within City limits;
• Conducting additional and regular water 
temperature monitoring to determine if water 
temperatures are changing over time;
• Following the confirmation of air quality 
standards for NO2, reviewing existing data to 
determine if this is impacting Lethbridge’s air 
quality; and
• Gathering data related to vehicle emissions 
in Lethbridge to determine the local impact of 
climate change.

With this report, we have attempted to be 
as comprehensive as possible, given the 
available data. We recognize, however, that 
our environment will change over time. It is 
likely that new indicator areas will emerge and 
new data will become available. As the city of 
Lethbridge grows and changes, we hope that 
this report will be a baseline for our efforts to 
become leaders in sustainability.
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