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Overview 

Vision

In response to the expansion of oil and gas production in the region, the Lakeland Industry 
and Community Association (LICA) was formed in October 2000. LICA, a community-
based not-for-profit association registered under the Alberta Societies Act, has evolved 
to become a Synergy Group, Watershed Planning and Advisory Council (WPAC) for the 
Beaver River Watershed and an Airshed Zone with a focus on environmental monitoring, 
environmental management, and community education and outreach. LICA will continue 
to facilitate all stakeholders’ voices when addressing issues concerning the environment 
in our region. 

Organizational

Mission

Values

The environment in the LICA 
region is ecologically healthy 
and sustainable. 

LICA collects, shares, and acts upon 
credible data, Traditional Knowledge 
and information relevant to the 
environment. This will be achieved 
through scientific study, community 
engagement, and meaningful 
partnerships. 

• We connect stakeholders and promote 
community involvement 

• We provide timely, defensible, and 
accessible data 

• We educate the community, 
advocating for environmental 
stewardship 

• We responsibly manage our resources 
to achieve our vision and mission 
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LICA is...
A Synergy Group
The mission of Synergy Groups throughout Alberta is to foster mutually satisfactory 
outcomes in communities by providing information, mutual learning, communication, 
skills development, facilitation and resources. The strength in Synergy Groups is that 
they connect people and organizations; all voices are heard at the same table. As a multi-
stakeholder group, true information sharing happens and environmental projects can be 
tailored to meet the needs of all stakeholders. 

An Airshed Zone
An Airshed’s role is primarily to monitor air quality. Guided by the Air Monitoring Directive, 
Airsheds implement stakeholder-tailored air monitoring programs to meet regional 
data and information needs. Monitoring efforts undertaken by Airsheds include direct 
measurement of air quality parameters and air effects on the environment (e.g. lake and 
soil acidification, precipitation chemistry, and forest health). Airsheds provide data which 
allow for the assessment of the state of air quality and trends, as well as for community 
monitoring needs including Air Quality Health Index (AQHI). 

A WPAC
The intent of having a regional WPAC is to reach a balance between ecological values and 
a sustainable economy that contribute to a healthy overall community. The organization 
is designed to achieve Alberta’s “Water for Life Strategy” which strategically looks to 
ensure water availability for future generations. The three main goals of the “Water for Life 
Strategy” are: 

1. Safe, secure drinking water 
2. Healthy aquatic ecosystems 
3. Reliable, quality water supplies for a sustainable economy 

Structure
Our
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Region
Our

LICA Boundary

Air Monitoring Zone

Beaver River Watershed
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Committees
Our

Education & Outreach (E&O)
Under the direction of the LICA Education and Outreach Coordinator, the E&O Committee plans, 
coordinates, and facilitates educational opportunities, outreach activities and special events for the 
community. This standing committee provides opportunities for public education and participation and 
develops educational materials and informational resources. 

Governance (GC)
Under the direction of the LICA Executive Director, the Governance Committee is a standing committee that 
spearheads policy development, bylaw, and policy review, and provide their recommendations to the LICA 
Board of Directors for approval.  

Integrated Watershed Management Plan (IWMP)
Under the direction of the LICA Environmental Coordinator, the IWMP committee oversees the development 
of LICA’s Integrated Watershed Management Plan (IWMP) for the Beaver River watershed. This ad-
hoc committee reports its activities and reports to the LICA Board of Directors and is supported by 
representation from industry, government, indigenous communities, and the public, which allows for a 
diverse insight and support when it comes to priorities within the Beaver River watershed. 

Boundary Change Advisory (BCAC)
Under the direction of the LICA Executive Director and Program Managers, the Boundary Change Advisory 
Committee (BCAC) was established to research, review, and assess feasible opportunities for future 
expansion of the LICA boundary and provide recommendations to the LICA Board of Directors. This ad-hoc 
committee was appointed by the LICA Board of Directors in March 2021.  

Technical Working Group (TWG) 
Under the direction of the LICA Program Managers, the TWG assists in the oversight, operation, reporting, 
and management of LICA environmental programs, ensuring the programs are relevant, accurate, reliable, 
and credible and that information addresses stakeholder needs. The TWG provides technical expertise and 
makes recommendations to the LICA Board of Directors for approval. 

This advisory group was dissolved effective December 17, 2020, as it was not meeting its original intention to 
address specific technical issues within both the Airshed and Watershed. 

Within the Community
Over the last year our communities have faced many challenges with COVID-19, one of which was the 
need to adapt to an ever changing new “normal”. As with many other businesses and organizations, 
Lakeland Industry & Community Association (LICA) had to overcome the limitations imposed on the three 
main aspects of the association: environmental monitoring, environmental management, and community 
education and outreach. 

This long-standing community-based not-for-profit association has operated for over 20 years and had 
to quickly adapt to a new method of delivering programming and supporting it’s 60+ volunteers. How 
was this made possible? Well, LICA had to adjust our core operational work plans to ensure our Airshed, 
Watershed Planning and Advisory Council, and Synergy Group could operate safely and effectively during 
the pandemic. We also established a virtual presence within the community, one not previously developed.  

This was a very large undertaking! First, LICA made significant upgrades to their software and audio/visual 
equipment to ensure our volunteers and stakeholders could remain connected. Once this was established, 
LICA’s dedicated volunteer-based Board of Directors and staff worked very hard to determine the direction 
the organization should take to complete our projects as effectively and safely as possible. With the support 
of our funding partners, a re-evaluation was conducted of our work plan targets and methods of delivering 
quality educational materials, data, and initiatives to ensure we could reach as many people as possible. 
This led us towards a more economical and environmentally friendly path forward - going paperless! LICA 
developed an Introduction to LICA marketing video, published our very first digital Annual Report, updated 
our website to be more user friendly, and increased our presence on social media through event pages and 
posts.  

Although the COVID-19 pandemic affected LICA’s normal operations, I am proud to say that we have made 
more progress this year in our project work than ever before! At LICA, we aim to build partnerships with local 
municipalities, indigenous communities, and organizations, on projects which give back to our community 
through promoting a healthy environment and sustainable practices. This past year it was difficult not being 
able to connect face-to-face with our members and volunteers, but we were able to still come together and 
make a difference within the community. With this said, I want to recognize that this work would not have 
been made possible without the continued support of our surrounding communities within the LICA Region. 
THANK YOU for being patient as we navigated through this pandemic and for believing in the work that we 
do! 

More information on the projects and programming delivered in 2020-2021 is included within this annual 
report and can also be found on our website at www.lica.ca.   

Yours in environmental stewardship, 

 Kristina Martel 
LICA, Executive Director 

Resiliency 

87 Photo: Denise Antoniuk



Summary
Education & Outreach

LICA strives to educate and foster 
environmental stewardship by 
offering a diverse range of education 
and outreach events, programs, 
and activities. Despite the many 
challenges this past year has 
brought, including school closures 
and postponement of in-person 
events, LICA has adapted and 
continued delivering outreach 
programs to the community. 
Highlights from 2020-2021 include: 

Classroom 
Presentations

were delivered virtually to students 
in Kindergarten to Grade 12. These 
curriculum-aligned presentations 

include hands-on activities that teach 
students about our local watershed 
and airshed. During the past year, 

LICA developed alternative hands-on 
activities for teachers to accompany 

our online presentation.

48

Little Green 
Thumbs & Sprouts

gardens were hosted at Ardmore School, 
École des Beaux-Lacs, Art Smith Aviation 

Academy, Iron River School, J.F. Dion 
School, St. Dominic School, École Dr. 
Bernard Brosseau School, Holy Cross 

Elementary School, Kehewin Community 
Education Centre, Kikino Elementary 

School, Light Of Christ Catholic School, 
and Notre Dame Elementary School. 
Students worked together to care for 

their gardens and learn about nutrition, 
environmental stewardship, and 

sustainable food systems.

12
Contests

were organized for youth and adults in the 
Lakeland. The 11th Annual Calendar Contest had 
students draw a picture of their favourite plant 

in the Lakeland region. 27 entries were received, 
and 13 winners were featured in LICA’s 2021 

calendar. The LICA Earth Day Writing Contest 
asked grade 6 students to write a news article to 
inform their school community about blue-green 

algae blooms; 37 entries were received, and 
awards were presented to the top three writers. 
LICA also hosted their very first Virtual Science 

Fair for students from Grades 4 – 9 on topics 
related to water, air, and other environmental 
areas; a total of 5 entries were submitted. Our 
biennial Nature Photography contest received 

the greatest number of entries since 2008, with 
125 photos entered by 37 participants. 

4

X-Stream Science 
Programs

were modified and delivered to summer 
day camps and the Muriel Lake Basin 
Management Society (MLBMS). A total 
of 10 X-Stream Science sessions were 

provided to multiple summer day camps 
at lakes, ponds, and other wetlands. 
As participation was from younger 
age groups than what the program 

is designed for and accommodating 
COVID-19 guidelines, a modified 

version was used to teach kids about 
bioindicators, benthic macroinvertebrates, 

healthy water bodies, and ecosystems. 
An additional program was delivered to 
MLBMS volunteers who completed field 

work and sampled water in creeks to 
determine local water quality.

10

Youth and 
Summer Programs 

were organized for C2 Camp, 
Children’s Mental Health Camp, 

the Bonnyville Friendship Centre, 
Lakeland Centre for FASD Camp, 

Camp Shekinah, and Lac La Biche’s 
Mad About Science Day Camp.

16

LICA Workshops 
and Events

LICA hosted a variety of 
webinar-style workshops 

and events over the 
past year, including an 

invasive species workshop, 
gardening workshops, and 

vermicomposting.

5

Community 
Events 

LICA attended community 
events in the Lakeland 

region as they were 
available, including a 

consistent presence at the 
Bonnyville Farmer’s Market 

in Fall 2020.

3
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Initiatives
New Community Garden 

The Bonnyville Community Garden and Compost 
(BCGC) is an outreach project initiated by LICA 
in 2020. The BCGC will be used to promote 
sustainability within the Town of Bonnyville and 
Municipal District of Bonnyville No. 87, provide 
a dedicated space for LICA’s existing and future 
education and outreach programs, and act as a 
communal gathering place for our community. 
The transformation of a vacant lot will beautify 
the space and raise LICA’s presence within the 
community, as the BCGC site is in a high traffic 
area of Bonnyville.  

LICA completed Phase 1 in the 2020-21 fiscal 
year. In Fall 2020, LICA successfully leveled and 
landscaped the site, developed signage, and 
constructed 15 raised garden beds with the 
in-kind support from our community volunteers 
and local businesses. This represents over 860 
square feet of planting area. The garden beds 
were constructed with locally donated lumber 
and soil. The compost facility was also built with 
construction panels in Fall 2020 and is now fully 
operational for community use.  

To foster a sense of community and allow 
gardeners to communicate with each other, 
LICA created a Community Garden Facebook 
group. If you’re interested in receiving updates 
on the garden or want to network with other local 
gardeners, this is the perfect place to do it! While 
our Phase 1 garden plots are currently all seeded 
for this growing season, there will be plenty of 
opportunities to sign up for a plot next year. If 
you would like more information or to sign up to 
receive an email when plots become available 
next spring, please contact outreach@lica.ca. 

What Comes Next?
LICA plans to commence Phase 2 of the BCGC in Summer 2021. Priorities in Phase 2 include the installation 
of fencing around the garden site and building 39 additional garden beds to maximize our reach and 
community participation. This includes building the beds out of lumber, lining them with landscaping fabric, 
filling beds with soil and installing 2 more water tanks. Fencing around the garden site will protect our 
investment and will delineate the boundary of the area managed by LICA.  

The final steps to complete Phase 2 will focus on beautifying the area and creating a welcoming space for 
community members to get involved in the garden and to facilitate LICA’s outreach activities. First, LICA 
will lay an accessible pathway to allow all members of our community access to the garden facilities. We 
will then install four picnic tables and two benches. The gazebo will be built in the centre of the garden 
and provide a dedicated educational space. Creating a welcoming and inviting space is an important part 
of sustaining community use. Finally, we will plant perennials and berry bushes to around the periphery of 
the garden site and fruit trees throughout the garden. These will provide additional sources of produce and 
shade for community members. LICA plans to complete the garden design by Spring/Summer 2022. 

Events & Campaigns
Community

Bonnyville Farmer’s Market 
The Education & Outreach Coordinator hosted an informational booth 
at the Bonnyville Farmer’s Market in September/October 2020. At these 
events, the Education and Outreach Coordinator shared information 
about LICA, provided resources and made connections with members 
of the local community. Maintaining a presence in the community 
is important to achieving LICA’s values of promoting community 
involvement and advocating for environmental stewardship, as well 
as providing us an opportunity to hear any concerns or comments 
community members have regarding our local environment. 

Stop Needless Idling
LICA worked collaboratively with the Alberta Airsheds Council (AAC) to 
continue the province-wide Stop Needless Idling campaign in Winter 
2021. This educational campaign describes three major benefits of 
stopping needless idling: keeping the air healthy to breathe, improving 
the environment and saving fuel and money for participants. The 
campaign asks drivers to pledge to idle for 60 seconds or less when 
they are parked. LICA launched a 3-month social media campaign 
where different tips and facts were posted regarding the benefits of 
reducing one’s idling time. Throughout the duration of the 2021 winter 
the AAC received 56 pledges to stop needless idling. 

For more information about the campaign, and to pledge to Stop 
Needless Idling please visit: https://www.albertaairshedscouncil.ca/60-
seconds. 

Keep Our Lake Blue
LICA once again partnered with the Moose Lake Watershed Society to 
launch our annual Keep Our Lake Blue campaign (KOLB). The goal of 
our campaign is to encourage people to take action to reduce runoff 
and pollutants from entering Moose Lake. Nutrient runoff (nitrogen and 
phosphorus) is one of the leading causes of blue-green algae blooms, 
which are toxic to humans and animals. Households that signed up in 
the Keep Our Lake Blue campaign received a lawn sign to display their 
commitment to restoring the lake’s health and lowering the frequency 
of blue-green algae blooms. Along with a public display of their support, 
participants were provided a list of 52 actions they could take to 
reduce runoff and pollutants from entering the lake. From this list, the 
average household implemented 3 new actions in Summer 2020 and 
has implemented 26 of the 52 total actions on their property in previous 
years. 
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Workshop Highlights 
LICA

Aquatic Invasive Species 
LICA invited Nicole Kimmel from Alberta Environment and Parks to give 
a webinar presentation about the Aquatic Invasive Species Program in 
June 2020. Aquatic invasive species (AIS) are non-native organisms that 
have been brought from other places into Alberta’s waterbodies. These 
species can and do cause harm to our environment, economy, and 
human health as they become established outside their natural range. 
Most importantly, once established, invasive species reduce the quality 
and quantity of habitat available to native species; consequently, our 
native species cannot compete and are increasingly at risk of becoming 
endangered. Many invasive species are very difficult to eradicate once 
they are established, so prevention through education is essential.  

Gardening Workshops 
LICA hosted 2 virtual gardening workshops in Winter 2021 with 
guest speakers from the Alberta Horticultural Association. Speakers 
Robert Spencer and Lorna McIlroy joined us virtually and spoke 
about “Gardening 101”. This included how to read seed packets, how 
to plant from seed and from transplants, starting seeds inside and 
caring for your garden over the summer. While gardening has become 
increasingly popular over the last year, there is a big learning curve and 
a lot of conflicting information available to those who are getting started 
in the hobby. LICA’s gardening workshops broke down the basics of 
growing a successful garden and provided credible information in an 
easy-to-understand format. LICA is hosting additional garden workshops 
throughout the 2021-2022 year! Stay tuned to our Facebook page to get 
the latest information on when these workshops will be held. 

Vermicomposting 
LICA hosted 2 virtual gardening workshops in Winter 2021 with guest 
speakers from the Alberta Horticultural Association. Speakers Robert 
Spencer and Lorna McIlroy joined us virtually and spoke about 
“Gardening 101”. This included how to read seed packets, how to plant 
from seed and from transplants, starting seeds inside and caring for 
your garden over the summer. Stay tuned to our Facebook page to get 
the latest information on when these workshops will be held. 
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Overview
Monitoring Programs

Continuous Monitoring
Continuous monitoring equipment provides an 
almost instantaneous measurement of ambient 
concentrations for several pollutants. These 
include hydrocarbons, hydrogen sulphide, total 
reduced sulphurs, oxides of nitrogen, ozone, 
particulate matter, and sulphur dioxide. This 
monitoring method can provide a measurement 
of pollutant concentration for intervals as short 
as one minute, although the most commonly 
reported sampling interval is one hour. Continuous 
monitoring is used to determine the Air Quality 
Health Index (AQHI). 

The quality of our air has a direct impact on 
our overall quality of life. For this reason, LICA 
operates a comprehensive network of air quality 
monitoring stations. Several different methods are 
used to monitor ambient air quality. These range 
from instruments that continuously sample and 
analyze the air onsite, to systems which require 
laboratory analysis of an air sample or filter.  

Time-Integrated 
Monitoring 
In some cases, a more detailed investigation is 
needed to determine what pollutants are present 
in the air. In these situations, time-integrated 
monitoring is used and involves collecting 
of samples over a period of time commonly 
ranging from one to 24 hours. These samples 
are then analyzed at a laboratory to determine 
air pollutant concentrations. Time-integrated 
monitoring is often used to identify concentration 
and composition of particulate matter and 
hydrocarbons in the air. 

Soil Acidification 
Monitoring 
Monitoring for changes in forest soils, specifically 
changes caused by acidifying substances, is an 
important part of understanding the effects of 
atmospheric deposition. This type of monitoring 
involves collecting a sample of soil and sending 
it to a laboratory for analysis. Soil acidification 
parameters are soil attributes that can be directly 
affected by acidic inputs, and which in turn could 
affect other components of the ecosystem. 
These attributes include pH, exchangeable base 
saturation, aluminum, and base cations. 

Passive Monitoring 
This method is often used in rural and remote 
areas and requires no power to operate. Passive 
monitoring is named for the technique used 
to collect samples. With this method, a small 
cartridge is deployed every month; air passively 
crosses a diffusion barrier and pollutants are 
collected on a reactive surface which is then sent 
to the laboratory for analysis. Passive monitors 
usually sample for an entire month. Analysis 
provides a monthly average for pollutants being 
monitored.  

2 Sand River 18 Fishing Lake

3 Therien 19 Beaverdam

4 Flat Lake 22 Cold Lake South

5 Lake Eliza 23
Medley - 
Martineau

6 Telegraph Creek 24 Fort George

8 Muriel - Kehewin 25 Burnt Lake

9 Dupre 26 Mahihkan 

10 La Corey 27 Mahkeses

11 Wolf Lake 28 Bonnyville

12 Foster Creek 32 St. Lina

13 Primrose 40
Bonnyville East - 
Charlotte Lake

14
Maskwa (renamed 
to Tamarack)

A
Moose Lake Soil 
Plot

15 Ardmore B
Whitney Lakes Soil 
Plot

16 Frog Lake C
Tucker Lake Soil 
Plot

17 Clear Range D
Cold Lake Fish 
Hatchery Soil Plot

Monitoring Network 
Station Names 
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Monitoring Program
Continuous

2020 Annual Data Summary 
In 2020, Alberta’s Airsheds collectively operated 
nearly 90 continuous monitoring stations across the 
province. Airsheds monitor a variety of pollutants and 
meteorological parameters. Each Airshed operates 
a monitoring program that is designed to meet 
local objectives including long-term trend analysis, 
air quality health index reporting, and compliance 
assurance.   

This section summarizes 2020 continuous monitoring 
data for several pollutants collected by Alberta’s 
Airsheds. Annual average data are presented as 
vertically stacked horizonal bar graphs. Each bar 
represents a unique monitoring location with a 
label that includes an acronym for the Airshed that 
operates the station; Airsheds’ acronyms and their 
geographic location can be found on the map on this 
page. In some cases, Alberta Environment and Parks 
(AEP) also operates monitoring stations.  

On each chart, the coloured bars represent the annual 
average for the given site. Extending beyond the bars 
is a thin black line; the end of this line represents the 
95th percentile of 1-hour measurements. The 95th 
percentile indicates that 95% of the hourly average 
measurements fall below the given value. This is a 
useful indicator since it provides an indication of “data 
spread” but excludes potential outlier data points 
collected during extreme events such as forest fires, 
facility upsets, and unique weather phenomenon. 
Outliers and data collected during extreme events are 
often examined independent of annual summaries.   

In each chart, the bars representing LICA’s stations 
are shaded in yellow for easy reference and for 
comparison to other monitoring locations in the 
province. 

If available, the relevant threshold (the acceptable 
provincial or federal levels) for the guideline or 
standard for the pollutant is presented below each 
pollutant summary in an information box.

Sulphur Dioxide 
Sulphur dioxide is a highly reactive, 
colourless gas. It has an odour like 
the smell of a struck match.  In 
Alberta, major sources of sulphur 
dioxide include industrial processes 
(upstream oil and gas, petroleum 
refining, pulp and paper) and electric 
utilities. 

When released, sulphur dioxide can 
react with other pollutants in the air 
to form fine particulate matter. This 
is made up of small solid or liquid 
particles suspended in air. Sulphur 
dioxide, along with nitrogen oxides, is 
a precursor of acid deposition.  

Health effects caused by exposure to 
high levels of sulphur dioxide include 
breathing problems, respiratory 
illness, and cardiovascular disease. 
People with asthma or chronic lung or 
heart disease are the most sensitive 
to sulphur dioxide. 

In Alberta, oil and gas operations 
and their associated sulphur dioxide 
emissions range from relatively small 
(small, distributed well sites) to very 
large (oilsands operations or sour 
gas processing); many operations 
can be, and typically are, located 
close together resulting in higher 
localized concentrations of sulphur 
dioxide.  This pattern of elevated 
concentrations near major sources or 
clusters of facilities is evident it the 
monitoring data.  In 2020, the highest 
annual concentrations of sulphur 
dioxide were measured north of Fort 
McMurray near oilsands mines, east 
of Edmonton near refineries, and west 
of Red Deer near sour gas operations.   

In 2020, LICA’s Tamarack (formerly 
Maskwa) monitoring station had 
an annual average concentration 
among the 15 highest measured 
in the province; this is because of 
the cluster of oil sands facilities 
near the station. LICA’s other 
monitoring stations are some 
distance from sulphur dioxide 
sources and, comparatively, have low 
concentrations.  
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Sulphur Dioxide in Alberta
2020 Annual Average and 95th percentile of 1-Hour Averages

Alberta Ambient Air Quality Objectives
Sulphur dioxide 1-Hour: 172 parts per billion
Sulphur dioxide Annual: 8.0 parts per billion



Total Reduced 
Sulphur Compounds &
Hydrogen Sulphide 

Alberta Ambient Air Quality Objectives
Hydrogen sulphide 1-Hour: 10 parts per billion
Hydrogen sulphide Annual: None

Total reduced sulphur 1-hour: None
Total reduced sulphur Annual: None

Hydrogen Sulphide in Alberta

2020 Annual Average and 95th percentile of 1-Hour Averages

Total Reduced  Sulphide in Alberta

2020 Annual Average and 95th percentile of 1-Hour Averages

Hydrogen sulphide is a colourless gas 
which has the odour of rotten eggs. Total 
Reduced Sulphur is a collection of H2S 
and several other sulphur compounds 
(e.g., carbonyl sulphide, carbon 
disulphide and methyl mercaptan) 
which often have unpleasant odours like 
“rotten cabbage” or “skunk”. Hydrogen 
sulphide often occurs naturally in some 
environments (gas wells, sulfur springs, 
swamps, etc.). It can also be associated 
with livestock, oil and gas facilities, and 
sewage treatment. 

Hydrogen sulphide is considered an 
odour nuisance at low levels and can 
result in discomforting physiological 
symptoms of headache and nausea.  
Under most weather conditions, 
hydrogen sulphide and total reduced 
sulphurs released from different sources 
are diluted by air movement, so health 
problems are not expected. Odours may 
still be noticed because people can smell 
sulphur-based chemicals, such as total 
reduced sulphur gases, at extremely low 
concentrations.   

In 2020, LICA’s Bonnyville East monitoring 
station (Portable Air Monitoring System) 
had both the highest annual average and 
95th percentile 1-hour measurements. 
This station was located near sewage 
lagoons east of Bonnyville, a known 
source of hydrogen sulphide in the 
area. LICA’s other monitoring stations 
have very low overall concentrations of 
hydrogen sulphide and total reduced 
sulphurs. Other monitoring locations that 
had elevated concentrations were Hinton 
due to pulp mill operations, Caroline due 
to sour gas production, and the oil sands 
mining area north of Fort McMurray.

Total Hydrocarbons
Total hydrocarbons refer to a broad family of chemicals that contain carbon and hydrogen atoms; they are 
the sum of non-reactive and reactive hydrocarbons. The major reactive hydrocarbon in the atmosphere is 
methane. Major sources of atmospheric methane include wetlands, ruminants such as cows, energy use, 
landfills, and burning biomass such as wood.  Methane is the primary component of natural gas. 

The reactive (or non-methane) hydrocarbons consist of many volatile organic compounds, some of which 
react with oxides of nitrogen in the atmosphere to form ozone.   

While Alberta does not have 
ambient air quality objectives 
for total hydrocarbons, 
methane or non-methane 
hydrocarbons, the oxidation 
of hydrocarbons in the 
atmosphere contributes 
to an increased amount 
of nitrogen oxides and 
ozone, which do have 
objectives.  Additionally, there 
are objectives for specific 
reactive hydrocarbons 
such as benzene, toluene, 
ethylbenzene, xylene, 
styrene, and ethylene. 

In 2020, the highest 
concentrations of 
hydrocarbons were 
measured near oilsands 
mining areas north of Fort 
McMurray, the industrial 
complexes east of Edmonton 
and near Fort Saskatchewan. 
LICA’s monitoring stations 
have concentrations that 
are very close to the natural 
background for rural Alberta 
(1.5 - 2.0 parts per million) 
with the St. Lina monitoring 
station being among the 
lowest, since it is an area that 
has few residents and very 
little industrial activity. 

Total Hydrocarbons in Alberta

2020 Annual Average and 95th percentile of 1-Hour Averages

Alberta Ambient Air 
Quality Objectives
Total Hydrocarbons 1-Hour: None
Total Hydrocarbons Annual: None

2019



Ozone

Alberta Ambient Air Quality Objectives
Ozone 1-Hour: 76 parts per billion
Ozone Annual: None

Ozone in Alberta

2020 Annual Average and 95th percentile of 1-Hour Averages

Ozone is a colourless, odourless gas at 
ambient concentrations and is a major 
component of smog. While ozone in the 
upper atmosphere (the ozone layer) plays 
an important role protecting life on the 
planet from harmful ultraviolet radiation, 
ozone produced near the surface (ground 
level ozone) of the earth has environmental, 
health, and economic impacts.  

Ground-level ozone is a secondary pollutant 
which means it is not directly emitted by 
industry or vehicles. It forms and degrades 
by complex atmospheric processes. Ozone 
is formed when nitrogen oxides and volatile 
organic compounds, the “precursor” 
chemicals, react in the presence of 
sunlight. However, under certain conditions, 
ozone can be degraded by some of the 
compounds by which it is also formed. This 
degradation occurs more often in cities 
than in rural areas because of the increased 
presence of key precursor compounds, 
namely nitric oxide. In Alberta, rural areas 
often have higher concentrations of ozone 
than urban areas. This is because ozone 
levels are generally higher downwind of 
ozone precursor sources such as cities, at 
distances of hundreds or even thousands of 
kilometers. 

This pattern of elevated concentrations in 
downwind rural areas can be seen in 2020 
ozone monitoring data in Alberta. LICA’s St. 
Lina monitoring station for example, is on the 
western edge of the airshed zone, making it 
downwind from the large precursor sources 
including the City of Edmonton and Fort 
Saskatchewan; because of this, LICA has 
measured some of the highest provincial 
annual average concentrations of ozone 
at this site. Conversely, some of the lowest 
annual average concentrations of ozone in 
Alberta are measured at monitoring sites in 
cities and next to large industrial complexes 
because of the presence of other pollutants. 
Note: this data presentation excludes 
LICA’s Tamarack station because ozone 
monitoring was added late in the year (there 
is insufficient data for annual comparisons). 

Nitrogen Dioxide 

Nitrogen dioxide is a gaseous 
pollutant produced along with 
other nitrogen oxides during high 
temperature burning of fossil 
fuels.  

In Alberta, air emissions 
of nitrogen dioxide are 
predominantly the result of 
combustion processes, including 
vehicle exhaust, coal, oil, and 
natural gas, with some emissions 
occurring because it is used in 
industrial processes.  

Exposure to nitrogen dioxide is 
known to affect human health 
and the environment. Long-
term exposures, for example, 
have been shown to induce 
the development of allergic 
responses, asthma, increased 
susceptibility to respiratory 
infections, and have been linked 
to other cardiovascular system 
effects. Short-term exposures 
can reduce lung function and 
aggravate respiratory symptoms 
and airway inflammation. 

The highest annual average 
concentrations in Alberta occur 
almost exclusive in large cities 
including Edmonton, Calgary, 
St. Albert, Red Deer, and Grande 
Prairie. The next group of 
elevated concentrations were 
generally measured at smaller 
urban centers and stations in 
the vicinity of large industrial 
operations. All LICA’s stations, 
have annual averages in the 
lower 50% of all monitoring sites 
in Alberta. 

Nitrogen Dioxide in Alberta

2020 Annual Average and 95th percentile of 1-Hour Averages

Alberta Ambient Air
Quality Objectives
Nitrogen Dioxide 1-Hour: 
159 parts per billion
Nitrogen Dioxide Annual: 
24 parts per billion
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Particulate Matter (Fine) 

Alberta Ambient Air Quality Objectives
Particulate Matter 1-Hour: 80 micrograms per cubic meter
Particulate Matter Annual: None

Particulate Matter in Alberta

2020 Annual Average and 95th percentile of 1-Hour Averages

Particulate matter is characterized according 
to size, mainly because of the different 
health effects associated with particles of 
different diameters. Particulate matter is 
the general term used for a mixture of solid 
particles and liquid droplets in the air. It 
includes smoke, dust, ash, and pollen. The 
composition of particulate matter varies 
with place, season, and weather conditions. 
This chart presents fine particulate matter. 
Fine particulate matter is 2.5 microns in 
diameter and less. It is also known as PM2.5 
or respirable particles because it penetrates 
the respiratory system further than larger 
particles. In comparison, a human hair is 
about 70 microns in diameter. 

Fine particulate matter is primarily formed 
from chemical reactions in the atmosphere 
and through fuel combustion. Major sources 
of fine particulate matter in Alberta include 
forest fires, vehicles, power plants, oil and 
gas facilities, residential fireplaces and wood 
stoves, and agricultural burning. 

In 2020, the highest overall concentrations 
were generally measured in Alberta’s large 
cities and urban centres (Edmonton, Calgary 
Fort Saskatchewan, Red Deer) and the 
areas downwind of them (Gibbons, Lamont 
County). Past studies have determined 
that this is largely the result of secondary 
fine particulate matter formation; there 
are a greater frequency of days with fine 
particulate matter events between January 
and March driven by weather conditions 
associated with calm winds and temperature 
inversions. The other notable area that has 
elevated particulate matter concentrations 
is the oil sand mining area north of Fort 
McMurray; this is likely caused by dust from 
mining operations. 

Like many other monitoring sites in 
Alberta, there were no protracted wildfire 
smoke episodes in 2020 and therefore, 
LICA’s monitoring stations had overall low 
concentrations.  

Note: this data presentation excludes LICA’s 
Tamarack station because particulate matter 
monitoring was added late in the year (there 
is insufficient data for annual comparisons). 

Air Quality Health Index 
Continuous monitoring data can be used to determine the Air Quality Health Index. The Air Quality Health 
Index (AQHI) provides a rating to indicate the level of relative health risk associated 

with local air quality using a colour-coded scale from 1 to 10. The index describes the level of health risk 
associated with each number as low (1-3), moderate (4-6), high (7-10) or very high (11+), and suggests 
exposure mitigation steps. The AQHI is determined with a complex formula using the ambient concentration 
of nitrogen dioxide, ground-level ozone, and particulate matter; these pollutants are known to contribute to 
cardiovascular and respiratory disease.   

In 2020, LICA had three air 
monitoring stations where 
the Air Quality Health Index 
was determined: Cold Lake, 
St. Lina, and the Portable Air 
Monitoring System (PAMS). The 
PAMS was located at Charlotte 
Lake east of Bonnyville in 
2020.  Towards the end of 2020, 
LICA completed the upgrade 
of the Tamarack (formerly 
Maskwa) monitoring station 
to make it AQHI capable. Data 
from the Tamarack station is 
not included in the following 
summary because there is 
insufficient data for annual 
comparisons.    

This diagram helps illustrate 
the AQHI regional patterns 
and observations for different 
locations across Alberta in 2020, 
including the three air quality 
monitoring stations in the LICA 
network.  Each location on the 
chart has approximately 8500 
hours of AQHI readings.  

In 2020, the LICA region had 
a “low risk” AQHI rating over 
99.5% of the time. Elevated 
ozone and particulate matter 
in other regions of the province 
caused a higher frequency of 
“moderate” and “high” health 
risk AQHI ratings; this pattern 
is most noticeable in urban 
centres and the areas that 
surround them. The lack of 
protracted fire smoke events 
seen in previous years is the 
reason for noticeably fewer 
overall extreme values (11+ 
AQHI) in 2020.

AQHI Risk Value in Alberta
2020 Monitoring Data

2423



Monitoring Results
Passive

Ozone
The annual spatial pattern of ozone in the LICA area is 
very subtle. The monitoring sites that have the lowest 
concentrations are those closest to or downwind from 
combustion sources, including stations in Bonnyville, 
Cold Lake, and near Highway 55. This is due to the 
titration of ozone by nitric oxide which is emitted by 
vehicles, home and office heating, and other high 
temperature fossil fuel-burning processes. Higher 
concentrations were generally observed at rural 
monitoring stations, particularly along the western 
boundary and central areas of the LICA region. These 
sites do not have many combustion sources nearby 
and may be influenced by ozone-forming processes 
downwind from Edmonton and Fort Saskatchewan. 
There is no current annual Alberta Ambient Air Quality 
Objective for ozone.   

Nitrogen Dioxide  
In the LICA region, the highest concentrations of 
nitrogen dioxide were measured near major highways 
and in urban or built-up centers. In populated centers 
such as Bonnyville, the high density of combustion 
sources near the station (automobiles, home and 
office heating, trucking) are the likely cause for these 
elevated concentrations. A cluster of higher readings 
was also identified near Elk Point because of the 
prolific upstream oil and gas and associated hauling 
found throughout southern part of the LICA region. 
Another hotspot is the busy Highway 55 and Highway 
41 intersection near La Corey. All stations had annual 
average concentrations well below the annual Alberta 
Ambient Air Quality Objective of 24 ppb.

Sulphur Dioxide  
Sulphur dioxide has a strong pungent odour. In 
Alberta, natural gas processing plants are responsible 
for close to half the emissions of this gas. Oil 
sands facilities and power plants are also major 
sources. Other sources include gas plant flares, oil 
refineries, pulp and paper mills, and fertilizer plants. 
Sulphur dioxide can form acidic compounds in 
the air; these compounds are responsible for acid 
deposition which has negative effects on aquatic 
and terrestrial ecosystems. In the LICA region, the 
highest concentrations of sulphur dioxide were 
measured near the oil sands facilities northwest of 
Cold Lake. These facilities are the major point source 
of sulphur dioxide in the region. Although elevated, 
these elevated annual average concentrations were 
well below the annual Alberta Ambient Air Quality 
Objective of 8 ppb. 

Hydrogen Sulphide 
In the LICA region, some elevated concentrations of 
hydrogen sulphide were measured at the stations 
close to large oil sands facilities. However, the highest 
concentrations of hydrogen sulphide were in and 
around the Town of Bonnyville, near Jessie Lake and 
Charlotte Lake. In the Bonnyville area, waste material 
in sewage lagoons and the decay of plant material 
in Jessie Lake are the likely causes of elevated 
hydrogen sulphide concentrations. There is no current 
annual Alberta Ambient Air Quality Objective of for 
hydrogen sulphide. 
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Management
Environmental

Integrated Watershed Management Plan 

Caption: Map of the Beaver River watershed and its main sub-watershed 

LICA contracted Palliser Environmental Services Ltd. (PESL) to support development of the IWMP. PESL has 
led the development of Integrated Watershed Management Plans across Alberta, including the Milk River, 
Lesser Slave Lake, and Nose and Jumpingpound creeks. They are a valuable addition to our team!  

LICA is working collaboratively with stakeholders 
and Indigenous peoples to develop an Integrated 
Watershed Management Plan (IWMP) for the Beaver 
River watershed.  

The Beaver River watershed is within the traditional 
lands of the Dene, Cree, and Métis. This recognition 
represents respect and gratitude to share in the 
land and honours our responsibility to truth and 
reconciliation as members of Treaty 6, 8, and 10 
territories and the Métis Homeland. 

An IWMP is a guidance document and planning 
tool for resource managers, including governments, 
planners, Indigenous communities, other 
stakeholders, and landowners who manage water 
and land resources. The plan will identify goals for 
improving and/or maintaining watershed health and 
will make recommendations on how to reach those 
goals. A watershed is the area of land where all rain 
and snow melt drain to a common waterbody, in our 
case, the Beaver River.

Beaver River Watershed

Progress to Date
1.    A draft Terms of Reference 
       (TOR) and Summary document 
       have been  developed. The TOR 
       directs the development of the 
       IWMP and will be used to create a 
       common understanding among 
       LICA, the IWMP Committee, 
       stakeholders, First Nations, and 
       the Métis regarding the purpose, 
       intent and scope of work that will 
       be undertaken as part of the 
       planning process. The TOR 
       includes:  

• Background information 
pertaining to previous planning 
initiatives.  

• A description of the planning 
area and issues.  

• The IWMP goals, objectives, and 
outcomes.  

• Roles and responsibilities 
of those involved in the 
management and stewardship 
of the watershed.  

• A work schedule to track project 
milestones.  

2.   A new section was developed 
      within the Watershed tab of the LICA 
      website committed to the IWMP, 
      which is regularly updated as the 
      project progresses.  

3.   LICA held the first round of
      engagement in April and May 2021
      focused on:

• Intent and scope of the IWMP,  
• Watershed condition: identifying 

key issues to consider in the 
plan, and 

• Roles and responsibilities.  

Input from all stakeholders and 
Indigenous peoples in the watershed is 
needed to ensure the IWMP is relevant, 
accurate, implementable, and reflective 
of diverse viewpoints. If you would like 
to be added to LICA’s email circulation 
list for the IWMP, please contact 
Tricia B. Fleming, LICA Environmental 
Coordinator at watershed@lica.ca or 
780-812-2182. 

Outcome
Expected 
Completion Date

February 2022

April 2021Draft Terms of Reference

May 2021Engagement Session 1

June 2021Finalize Terms of Reference

September 2021
Engagement Session 1 

Summary Document

December 2021
IWMP Draft I: Indicators, 

Targets, Thresholds and Early 
Recommendations

January 2022Engagement Session 2

Engagement Session 2 
Summary Document

April 2022
IWMP Draft II: 

Recommendations and 
Implementation Strategy

May-June 2022Engagement Session 3

November 2022Finalize IWMP
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Monitoring
Water Quality

Alberta Lake Management Society – LakeWatch 2020 

LICA partnered with the Alberta Lake Management Society (ALMS) to fund water quality monitoring in 5 
lakes as part of the LakeWatch 2020 program. The program enlists volunteers to help collect water quality 
data such as water temperature, clarity, and chemistry; nutrient levels; and invasive species. Lakes sampled 
in 2020 included: Crane, Jessie, Moose, Muriel, and Skeleton (north and south).  

ALMS compiles analyzed data into summary reports and conducts long-term trend analysis for lakes with 
10 or more years of data. To see the individual lake reports, please visit our website www.lica.ca/resources/ 
or visit the ALMS website www.alms.ca/reports. 

Results can help determine if and what kinds of management efforts need to be taken to improve or sustain 
water quality. Since every lake is different, examining changes in parameters at a single lake over time is 
more valuable than comparisons between lakes to understand water quality and management needs. 

Highlights from 2020 ALMS results in the LICA Region

• Jessie Lake is unique in that light can penetrate to the lake bottom, which likely has a large influence on 
the lake’s aquatic plant distribution and benthic (bottom) algae and cyanobacteria (blue-green algae) 
communities. 

• No invasive species (mussels, spiny flea, watermilfoil) were observed.  

• Microcystin levels were within acceptable ranges. Microcystin is a toxin produced by cyanobacteria 
(blue-green algae), which when ingested can cause liver damage in mammals. However, since sampling 
occurs at a point in time and only at select locations, caution should be taken when recreating in or 
around cyanobacteria.  

• Arsenic exceeded acceptable ranges in Jessie and Muriel Lake. Arsenic is naturally elevated in the 
Beaver River Watershed and can be introduced into the aquatic environment through industrial or 
municipal discharges or from the combustion of fossil fuels. 

• High levels of phosphorus were related to high levels of cyanobacteria (blue-green algae) and algae. 

Figure: Average total phosphorus (TP) 
concentrations from 5 LICA region 
lakes sampled through the LakeWatch 
program during the summer of 2020. 
Credit: ALMS 

Hypereutrophic: Very high levels of 
nutrients resulting in excessive plant and 
algae growth. 

Eutrophic: Highly productive with 
abundant plants due to high nutrient 
levels. 

Mesotrophic: Medium levels of nutrients, 
usually clear water with submerged 
aquatic plants. 

Riparian Health 
Riparian areas are the transitional 
zone between water and upland 
and are essential to watershed 
health (both land and water).

Riparian areas have many 
essential functions including:

• Trapping and storing 
sediment

• Building and maintaining 
banks and shorelines

• Decreasing water speed
• Storing, holding and slowly 

releasing water
• Increasing biodiversity

Photo credit: @Cows and Fish 
www.cowsandfish.org
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Considering the importance of riparian areas, LICA 
is involved in several programs aimed at promoting 
riparian health.  

Tree Planting: Jessie Lake Restoration Project 

The Jessie Lake Restoration Project has been 
ongoing since 2016 in partnership with the Town of 
Bonnyville to help improve lake aroma and quality. 
Since a 2019 riparian assessment indicated a need 
for more woody vegetation, a total of 5,000 red osier 
dogwood seedlings were planted in the riparian area 
along the Jessie Lake trail between 42nd and 55th 
streets, and 7,500 willows between 55th and 58th 
streets near the rodeo grounds.   

Riparian Assessment 

Information about current riparian condition is 
valuable to help guide management planning 
strategies. LICA has contracted Fiera Biological 
Consulting (Fiera) to conduct a riparian assessment 
of the Jackfish-Muriel Creeks sub-watershed (see 
figure 1 on page 32). The assessment process was 
recently developed by Fiera in partnership with the 
North Saskatchewan Watershed Alliance (NSWA) 
and uses satellite imagery to effectively assess large 
extents of riparian areas in a timely manner. The 

process has been validated and is being used widely 
throughout Central Alberta. 

This assessment examines riparian intactness and 
pressure and combines the results to develop a 
prioritization assessment. Riparian intactness is a 
relative scale-rating assessed within 50 meters of 
the shoreline. Areas dominated by natural vegetation 
are considered highly intact, and areas dominated 
by human-created features (e.g. roads, houses, 
agricultural crops) are considered to have very low 
intactness.  

Pressure considers natural and human caused 
factors in the greater watershed that may place 
additional pressure on riparian areas. Natural 
pressures may include the slope of the land; 
whereas human caused pressure may include 
land use intensity such as road density, industry, or 
agriculture.  

The prioritization assessment uses intactness 
and pressure results to identify areas of high and 
moderate restoration and conservation priority. 
For example, an area with low pressure and high 
intactness would be considered high priority for 
conservation, whereas one with high pressure and 
low intactness would be high restoration priority. 

Table: Riparian intactness 
classification 

Credit: Fiera Biological 
Consulting

Riparian Health cont. 
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Although emphasis is often 
placed on restoration efforts, 
conservation is also extremely 
important since re-establishing 
riparian health is more difficult 
than preventing the initial 
damage. The final report is 
expected to be complete in July 
2021.  

Figure 1: Jackfish-Muriel 
Creeks sub-watershed riparian 
assessment project scope. 

Note: Land cover classification involves classifying satellite imagery into classes (e.g., agriculture pasture 
and cropland, natural grasslands and bare ground, trees, wetlands, and human built). LICA is very fortunate 
that the North Saskatchewan Watershed Alliance (NSWA) has already funded land cover classification for 
most of this sub-watershed. Thanks NSWA!!! 

Also, the purple line indicates Reita Creek. Since the creek is located outside the Jackfish-Muriel Creeks sub 
watershed, only riparian intactness will be assessed.  

The NSWA is developing a Riparian Web Portal to bring 
riparian information in Alberta to one location. This Portal 
will help Albertans build healthier riparian areas by 
providing:  

• Access to conditions assessments, 
• Summary statistics for waterbodies, and 
• Resources for conservation and restoration. 

They are hoping to launch the Web Portal in Summer 2021.  
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Membership
LICA

Individual Membership
Who: General members of the public, First Nations, Metis, Provincial 
and Federal Governments, and Non-Government Organizations 
(NGOs). 

Membership cost: Free 

Benefits: 
• Promote your support for LICA’s work and contribute to 

environmental stewardship 
• Develop collaborative relationship/connections with multi-

stakeholder groups 
• Access to LICA’s monitoring data for non-commercial use 
• Receive quarterly newsletters 
• Stay informed of upcoming LICA events, meetings, and volunteer 

opportunities 
• Eligibility to vote and run for LICA’s Board of Directors annually 
• Eligibility to be appointed to LICA’s working committees annually 

by LICA’s Board of Directors 

In 2020, LICA’s 
membership 

count was 281  

281

Membership is available to anyone over the age 
of seventeen who resides, owns property, or 
works in the LICA region for six months or more, 
as defined in the LICA bylaws.  

33
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Industry
Membership & 
Funding Partners 
Who: Oil & gas producers. 

Full Status Membership cost: Industry Funding Partners shall pay a portion of costs associated to LICA’s 
operations, monitoring, projects, and studies according to a funding formula agreed upon by LICA and 
industry members within the LICA region annually. Industry members are subject to participate in and 
adhere to the Funding Formula Agreement, including its principles, metrics, and conditions, as mandated 
within the project’s AER approval.  

Benefits: 
• Promote your support for LICA’s work and contribute to environmental stewardship 
• Develop collaborative relationship/connections with multi-stakeholder groups 
• Provide technical and directional support to LICA on regional environmental projects and programs 
• Advertisement of logo on LICA’s website under Our Supporters 
• Access to LICA’s monitoring data for commercial use 
• Receive quarterly newsletters 
• Stay informed of upcoming LICA events, meetings, and volunteer opportunities 
• A minimum of one representative from each company will be appointed to LICA’s Industry Steering 

Committee (LISC). 
• One representative from each company is eligible to vote annually for LICA’s Board of Directors 
• Currently three industry representatives are appointed to LICA’s Board of Directors by the LISC annually. 
• Currently two industry representatives are appointed to each of LICA’s working committees annually. 

Associate Membership: Industry Members not wishing to become Full Status Members shall be Associate 
Members with restricted benefits, such as having an observer status only and not having access to 
monitoring data for commercial use. Should an industry member wish to access monitoring data for 
commercial use, they may pay an annual ‘Commercial Use of Data’ fee. 

Corporate
Who: Businesses, organizations, associations, and oil & gas non-producers. 

Membership cost: Determined by number of employees. 

Benefits: 
• Promote your support for LICA’s work and contribute to environmental 

stewardship 
• Provide financial support towards LICA’s initiatives and presence within the 

region 
• Develop collaborative relationship/connections with multi-stakeholder groups 
• Advertisement of logo on LICA’s website under Our Supporters 
• Access to LICA’s monitoring data for non-commercial use 
• Receive quarterly newsletters 
• Stay informed of upcoming events, meetings, and volunteer opportunities 
• One representative from each company is eligible to vote annually for LICA’s Board of Directors 

34 Photo: Amber Martin
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Municipal Government
Who: Municipal Governments (i.e., cities, towns, 
villages, hamlets, municipalities, etc.). 

Membership cost: Determined by population size as 
per current Statistics Canada figures. 

Benefits: 
• Promote your support for LICA’s work and 

contribute to environmental stewardship 
• Provide financial support towards LICA’s initiatives 

and presence within the region 
• Opportunity to increase LICA’s presence within 

your area; tailored to your needs 
• Develop collaborative relationship/connections 

with multi-stakeholder groups 
• Advertisement of logo on LICA’s website under 

Our Supporters 
• Access to LICA’s monitoring data for non-

commercial use 
• Receive quarterly newsletters 
• Stay informed of upcoming 

events, meetings, and volunteer 
opportunities 

• One representative from each 
municipal government is 
eligible to vote annually for 
LICA’s Board of Directors 

• Currently four local 
municipal government 
representatives are 
appointed to LICA’s Board 
of Directors annually. 

• Currently four local 
municipal government 
representatives are 
appointed to LICA’s 
Integrated Watershed 
Management Plan 
committee annually. 

 
LICA is always looking for 
opportunities to enhance our 
programming and expand 
our outreach. We are open to 
new ideas and feedback related 
to how we may best serve the 
Lakeland region and make a positive 
environmental impact. 

Online membership registration 
is available on the LICA website 
at https://lica.ca/membership-

form/. 

Become an 
Environmental 
Steward today!  
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Volunteers
LICA

Madison Arsenault
JR Ashmead
Amanda Avery-Bibo
Wayne Bamber
Carrie Baumgarder
Kristen Berezanski
Al Bertschi
Richard Bourgeois
Roxane Bretzlaff
Hannah Broekhoven-Fiene
Kelti Cabay
Craig Copeland
Colin Coté
Katherine Currie
Maureen Delorme-Ouellette
Alex Demmons
Katlyn Degenhardt
Randi Dupras
Shawn Elgert
Michael Fairfax
Holly Fox
Trey Funk
Jennifer Goguen
Jimmy Gu
Heather Harms
David Hartog
Eveline Hartog
Kendra Heinemann
Matthew Hennessey

Robynne Henry
Easton Hesse
Will Hilfiker
Tanya Hintz
Annette Hobart
Warren Hobart
John Ilchuk
Jamie Ismay
Cody Jacknife
Shawn Jesse
Kehewin Community 
Education Center
Ryan Koebel
Sam Kroon
Vincent Lamanna
Dylan Landstrom
Shana Langley
Vincent Lomenna
AJ Macaulay
Fin MacDermid
Bruce MacGregor
Robert Machatis
Matt McKim
Monty Moore
Myk Morris
Kellie Nichiporik
Francis Nkemamin
Sheena Oman
Leo Paquin

Clem Paranteau
Desiree Paranteau
Richard Pearce
Alex Power
Jason Quinney
Rosey Radmanovich
Bill Rogers
Austin Saint
Greg Sawchuk
Trevor Schaffrick
Ryan Schendel
Justin Stathopoulos
Lorna Storoschuk
Ethan Sundal
Dana Swigart
Mitch Sylvestre
Lorin Tkachuk
Megan Tilley
Delano Tolley
Patrick Traudt
Anthony Traverse
Eugie Vachon
Korey Vachon
Vil Vachon
Isaak Watters
Andrea Woods
Colin Woods
Duane Zaraska

36

https://lica.ca/membership-form/municipal-government-membership/
 https://lica.ca/membership-form/
 https://lica.ca/membership-form/


Supporters
Our
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Bonnyville 
Senior Citizens 

Society
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Bonnyville 
Municipal 
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Statement
Financial 

Amortization Of Capital Allocations $ 1,393  2,628 

Government Contract Funding $  982,454  1,035,367 

Grant Funding $  264,653  255,385 

Industry And Municipality Funding $  121,984  170,757 

Interest Income $  999  1,114 

Memberships $  39,214  41,113 

Total $  1,410,697  1,506,364 

Amortization $  100,398  104,739 

Board and committee $  14,750  13,290 

Contracted services $  181,043  222,219 

Environmental monitoring $  703,035  799,335 

Insurance $  10,732  10,949 

Meetings $  955  7,047 

Occupancy costs $  46,977  46,511 

Office $  23,933  23,880 

Professional fees $  7,180  7,940 

Property taxes $  4,313  4,479 

Public relations $  39,515  42,376 

Training and development $  4,720  2,389 

Travel $  2,011  13,683 

Wages and benefits $  281,211  229,131 

Watershed projects $  10,553  - 

Total $ 1,431,326  1,527,968 

DEFICIENCY OF REVENUE 
OVER EXPENSES FROM 
OPERATIONS

$ (20,629) (21,604) 

OTHER ITEM $ (23)  (1,248) 

Loss on disposal of property and equipment

DEFICIENCY OF REVENUE 
OVER EXPENSES

$ (20,652) (22,852) 

Revenues Expenses
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2020/21

Report Card

1,216
People reached 

through Outreach 
Programs

1,108 
Passive air samples 

collected and 
analyzed 

1,667 
Social media 

followers 

574,252 
Hours of public 

near-real time air 
monitoring data 

12,500 
Riparian trees 

planted 

48 
School

Programs
delivered 

3
Community

Events 

56
Stop Needless 
Idling Pledges 

5
LICA Workshops 

and Events 

16
Youth and 
Summer 

programs 

12
Little Green 

Thumbs 
Gardens 

1
X-Stream
Science 

6
Virtual Science 

Fair Entries.

88
Total Number 
of Volunteers

281
LICA Members 

99.5% 
Time the Air Quality 

Health Index was low 
risk across the entire 

LICA network 

5
Lakes sampled 

with ALMS 
Lakewatch 

99% 
Uptime 

(air monitoring 
network) 
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Phone: 780.812.2182
Toll Free: 1.877.737.2182

Fax: 780.812.2186

E: lica2@lica.ca
Web: www.lica.ca

Office open Monday-Thursday

5107 W - 50 Street
P.O. Box 8237

Bonnyville, Alberta T9N 2J5

@infolica

https://lica.ca/
https://www.google.com/maps/place/Lakeland+Industry+%26+Community+Association/@54.2695677,-110.7480903,15z/data=!3m1!4b1!4m5!3m4!1s0x53a7a828bf25fdbb:0xf3007d3d4e06e87!8m2!3d54.269568!4d-110.739357
https://www.facebook.com/infoLICAonline/
https://www.instagram.com/infolica/
https://www.youtube.com/channel/UCu4Dt6ToWWYhOyd763SbXYw

