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EXECUTIVE SUMMARY 
 
The ACA management zone contains a region parallel to the Edmonton Census Metropolitan Area as 
shown in Figure 1 of the main report. The air monitoring network consists of a continuous monitoring 
network, an intermittent particulate monitoring network, and a passive monitoring network. The ACA 
management zone contains ten continuous monitoring stations, as shown in Figure 2 of the main report. 
In 2015, seven stations operate throughout the entire year of 2015, while three stations operate a partial 
year only: Elmjay (January 1 to April 28), Clareview (January 1 to March 31), and Adrossan (May 1 to 
December 31).  The AAC continuous network measures sulphur dioxide (SO2), hydrogen sulphide (H2S), 
nitrogen oxides (NO, NO2, NOx), carbon monoxide (CO), ozone (O3), total hydrocarbons (THC), methane 
(CH4), non-methane hydrocarbon (NMHC), particulate matter (PM2.5 and PM10), ambient temperature 
(ET), relative humidity (RH), wind speed (WS) and wind direction (WD). In 2015, the annual instrument 
uptime exceeded the 90% requirement of the Alberta Air Monitoring Directive (AMD), with the exception 
of the THC/CH4/NMHC monitor at the Edmonton Central station and the PM2.5 monitors at the Edmonton 
Central, Edmonton East, and Edmonton South stations. Table ES-1 summarizes the annual average 
concentrations for the ACA continuous monitoring program. In 2015, the ACA continuous monitoring 
network records forty-four (44) exceedance events for 1-hour average H2S, five (5) exceedance events for 
24-hour average H2S, one (1) exceedance event for 1-hour daily maximum O3, and seventeen (17) 
exceedance events for PM2.5.  
 
The ACA monitoring network measures 24-hour intermittent particulate matter at the Sherwood Park, 
Gold Bar, Beverly, and Woodcroft stations. This intermittent sampling program collects 24-hour 
intermittent samples every six days following the sampling schedule of the National Ambient Pollution 
Surveillance Network. In 2015, the Woodcroft station collects sixty (60) samples for each of the PM2.5, 
PM10, and TSP sampling programs. The Sherwood Park, Gold Bar and Beverly stations only operated 
between January 6 and March 31; each station collected fifteen (15) PM2.5 samples. Table ES-2 
summarizes the monitoring results for 2015. The 2015 sampling program records two (2) TSP exceedance 
events and one (1) PM2.5 exceedance event at the Woodcroft station. 
 
The ACA passive network includes six monitoring sites as shown in Figure 3 of the main report. Each site 
monitors 30-day average concentration for SO2, NO2, and O3. This passive sampling program was 
terminated on March 31 following completion of the March sampling cycle. Table ES-3 summarizes the 
sampling results. There are no exceedance events for the passive sampling program.  
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Table ES-1 Annual average concentrations for continuous parameters for 2015 

Pollutant 
Conc. 
Unit 

Annual Average Concentration for Continuous Measurement Data 

Sherwood 
Park 

Gold 
Bar 

Beverly Elmjay b   Ardrossan c Woodcroft 
Edmonton 

Central 
Edmonton 

East 
Edmonton 

South 

SO2 ppb 1 1 2 1 1 1 - 1 <1 

H2S ppb 1 < 1 1 <1 < 1 - - < 1 - 

NO ppb 3.8 5.9 - - 3.3 7.6 10.5 10.1 4.7 

NO2 ppb 10.9 13.1 - - 6.9 14.3 16.4 11.7 10.3 

NOx ppb 14.7 19.0 - - 10.2 21.9 26.9 21.8 15.1 

O3 ppb 25 a - - - 24 23 19 22 22 

CO ppm - - - - - - 0.3 0.2 0.2 

THC ppm 2.1 - 2.3 - - - 2.0 2.3 2.3 

NMHC ppm - - - - - - 2.0 2.0 - 

CH4 ppm - - - - - - < 0.1 0.3 - 

PM2.5 µg/m3 7 - - - 7 8 8 9 10 

PM10 µg/m3 - - - - - - - - 14 

a. Sherwood Park ozone data was reported for March 1 to December 31, 2015. 
b. Elmjay station data was reported for April 1 to April 28, 2015. 
c. Ardrossan station data was reported for May 1 to December 31, 2015. 

 

Table ES-2 Summary for 24-hour intermittent particulate samples for 2015 

Parameter  

Intermittent 24-Hour Particulate Sampling Results (conc. unit µg/m3) 

Sherwood Park a Gold Bar a Beverly a Woodcroft 

PM2.5 PM2.5 PM2.5 PM2.5 PM10 TSP 

Sample Size 15 15 15 60 60 60 

Annual Average Conc. 9 11 8 8 22 32 

Maximum 24-Hour Conc. 21 26 20 132 150 175 

Minimum 24-hour Conc. 3 3 3 1 2 3 

Alberta Ambient Air Quality Objectives 30 30 30 30 - 100 

Number of Exceedance Events 0 0 0 1 - 2 

a. Data is calculated for the NAPS sampling days from January 6 to March 31, 2015.  
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Table ES-3 Average concentrations for 30-day passive samples for January, February, and 
March 2015 

Passive Station 
Average Passive Concentrations (ppb) 

SO2 NO2 O3 

Passive Site 1 1 13.1 24 

Passive Site 2 2 13.8 24 

Passive Site 3 1 11.9 27 

Passive Site 4 2 10.1 29 

Passive Site 5 1 17.4 27 

Passive Site 6 2 13.5 26 

Alberta Ambient Air Quality Objective 11 n/a n/a 

Number of Exceedance Events 0 - - 
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1.0 Introduction 
 
The Alberta Capital Airshed (ACA) is a not-for-profit, multi-stakeholder organization that is looking 
forward to monitoring and provides public information on air quality, as well as to develop 
recommendations regarding air quality management and monitoring.  The ACA currently works with our 
member partners to monitor to monitor criteria contaminants within the Edmonton region.  In addition, 
ACA facilitates dialogue among the community, industry, and government for managing air quality within 
an area that parallels the Edmonton Census Metropolitan Area (see Figure 1). 
 
ACA is one of nine airsheds in Alberta, who together serve as an air monitoring partnership for Albertans. 
hƴŜ ƻŦ !/!Ωǎ ǇǊƛƳŀǊȅ ǊƻƭŜǎ ƛǎ ǘƻ ƎŀǘƘŜǊ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ŦǊƻƳ ŀƛǊ ǉǳŀƭƛǘȅ ƳƻƴƛǘƻǊƛƴƎ ŎƻƴŘǳŎǘŜŘ ōȅ ƻǘƘŜǊ 
groups (e.g., municipal, industry, institutions) and ensures all stakeholders, including the public, has 
access to it. 

1.1 ACA Mission and Vision 
ACA Vision: 
Residents within the Alberta Capital Airshed region live, work, and play in a safe and healthy environment 
with clean air that has no measurable short or long term adverse effects on people, animals or the 
environment. 
 
ACA Mission: 
To provide easily accessible, high quality data and expertise vital to develop comprehensive air quality 
management plans ς clean air solutions that keep our air clean. 

1.2 ACA Air Monitoring Network 
The ACA air monitoring network includes a continuous monitoring network, an intermittent particulate 
monitoring network, and a passive monitoring network. The continuous monitoring network contains ten 
air monitoring stations. These stations are operated by the Strathcona Industrial Association (SIA), Lehigh 
Cement Ltd. and AEP and Parks (AEP). Figure 2 illustrates the locations of the continuous monitoring 
stations. In 2015, seven stations operate the entire year, while the remaining three stations operate a 
partial year: Elmjay (January 1 to April 28), Clareview (January 1 to March 31), and Adrossan (May 1 to 
December 31). The measured air quality parameters are summarized in Table 1.  
 
The ACA intermittent particulate monitoring stations are co-located at four continuous monitoring 
stations: Sherwood Park, Gold Bar, Beverly, and Woodcroft stations.  This program measures 24-hour 
intermittent samples every six days following the sampling schedule of the National Ambient Pollution 
Surveillance Network (NAPS, Environment Canada). All four stations measure intermittent fine particulate 
matter (PM2.5); the Woodcroft station also measures inhalable particulate matter (PM10) and total 
suspended particulate matter (TSP). The Woodcroft station operates the entire year of 2015, while the 
Sherwood Park, Gold Bar and Beverly stations were terminated following the completion of the May 31 
sampling cycle. 
 
The ACA passive monitoring network consists of six sampling sites operated by the SIA. Figure 3 illustrates 
locations of the passive monitoring sites. Each site measures 30-day average concentration for SO2, NO2, 
and O3. The SIA passive monitoring network terminated operations on March 31. Each station completes 
three 30-day sampling cycles in 2015. 
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Figure 1. Alberta Capital Airshed management zone 
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Table 1. ACA ambient air continuous monitoring stations and the measurement parameters 

Monitoring 
Parameters 

Continuous air quality parameters measured in the ACA network 

Sherwood 
Park 

Gold Bar Beverly Elmjay b Clareview c Ardrossan d Woodcroft 
Edmonton 

Central 
Edmonton 

East 
Edmonton 

South 

SO2 Ҟ Ҟ Ҟ Ҟ - Ҟ Ҟ - Ҟ Ҟ 

H2S Ҟ Ҟ Ҟ Ҟ - Ҟ - - Ҟ - 

NO Ҟ Ҟ - - - Ҟ Ҟ Ҟ Ҟ Ҟ 

NO2 Ҟ Ҟ - - - Ҟ Ҟ Ҟ Ҟ Ҟ 

NOx Ҟ Ҟ - - - Ҟ Ҟ Ҟ Ҟ Ҟ 

O3 Ҟ a - - - - Ҟ Ҟ Ҟ Ҟ Ҟ 

CO - - - - - - - Ҟ Ҟ Ҟ 

THC Ҟ - Ҟ - - - - Ҟ Ҟ Ҟ 

NMHC - - - - - - - Ҟ Ҟ - 

CH4 - - - - - - - Ҟ Ҟ - 

PM2.5 Ҟ  - - - - Ҟ Ҟ Ҟ Ҟ Ҟ 

PM10 - - - - - - - - - Ҟ 

Ambient Temp. Ҟ Ҟ Ҟ Ҟ Ҟ Ҟ Ҟ Ҟ Ҟ Ҟ 

Relative Humidity - - - - - - Ҟ - Ҟ - 

Wind Speed Ҟ Ҟ Ҟ Ҟ Ҟ Ҟ Ҟ - Ҟ Ҟ 

Wind Direction Ҟ Ҟ Ҟ Ҟ Ҟ Ҟ Ҟ - Ҟ Ҟ 

a. Sherwood Park ozone monitor began operation on March 1, 2015. 
b. Elmjay station was decommissioned on April 28, 2015. 
c. Clareview station was decommissioned on May 1, 2015. 
d. Ardrossan station began operation on May 1, 2015. 

 



 

Page 7 

Figure 2. Locations of the ACA continuous monitoring stations 
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Figure 3.  Locations of the ACA passive monitoring stations 
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2.0 Summary of Air Monitoring Data 

2.1 Summary of Exceedances above the AAAQOΩǎ 
The ACA air monitoring network measures air pollutant concentrations to indicate the general quality of 
air in the airshed zone. Ambient air quality data is used to investigate the trends in air quality resulting 
from emissions of anthropogenic sources (industry, motor vehicles, etc) and natural biological processes 
(such as forest fires, decomposition of organic matter, etc). 
 
Table 2 summarizes the number of exceedances above the Alberta Ambient Air Quality Objectives 
(AAAQO). The continuous monitoring network records 44 (forty-four) exceedance events for 1-hour H2S, 
five (5) exceedance events for 24-hour H2S, 1 (one) exceedance event for 1-hour daily maximum O3,   and 
seventeen (17) exceedance events for 24-hour PM2.5. The H2S exceedance events were recorded at the 
Beverly, Gold Bar, Ardrossan, and Edmonton East stations. The O3 exceedance event was recorded at the 
Woodcroft station. The PM2.5 exceedance events were primarily recorded in the summer, with the 
exception of three (3) exceedance in December at the Edmonton Central, Edmonton East, and Edmonton 
South stations.   
 
The intermittent monitoring network records one (1) exceedance events for 24-hour PM2.5 and two (2) 
exceedance events for 24-hour TSP. All the exceedances were detected at the Woodcroft station.  
 

Table 2. Number of air quality exceedance events for 2015 

Parameter No. of Stations Average Type AAAQO No. of Exceedance  

SO2 8 

1-hour 172 ppb 0 

24-hour 48 ppb 0 

Annual 8 ppb 0 

H2S 6 
1-hour 10 ppb 44 

24-hour 3 ppb 5 

NO2 7 
1-hour 159 ppb 0 

Annual 24 ppb 0 

O3 6 
1-hour daily 
maximum 

82 ppb 1 

CO 3 
1-hour 13 ppm 0 

8-hour 5 ppm 0 

Continuous PM2.5 6 
24-hour 30 µg/m3 

17 

Intermittent PM2.5 4 1 

Intermittent TSP 1 24-hour 100 µg/m3 2 

Passive SO2 6 30-day 11 ppb 0 
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2.2 Wind Data Summary 
Wind speed and wind direction are important factors that influence regional air quality. The diffusion and 
dispersion of air pollutant emissions are greatly impacted by variations in wind speed and corresponding 
air turbulence. Different degrees of turbulence are created by variable mixing conditions due to the 
vertical gradient of ambient temperatures and terrain roughness unique to each station.  
 
Figure 4 presents the wind roses at the ACA continuous monitoring stations. The prevalent winds in the 
ACA management zone are primarily from the southern sectors, and to a lesser frequency from the west-
northwest directions. The wind pattern at the Beverly and Clareview stations is somewhat different from 
the other stations; the prevalent winds are primarily from the southwestern directions. For wind speed, 
the Elmjay station typically records a faster wind speed than the other stations, potentially due to an 
open, flat terrain near this station.  
 
The detailed frequency distribution table and wind roses are presented in Appendix I: AMD Summary 
Tables. 
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Figure 4. Wind roses for 1-hour average wind data for 2015  
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2.3 Continuous Air Quality Data 

2.3.1 Sulphur Dioxide (SO2) 
Sulphur dioxide is a colourless, non-flammable gas with a pungent odour. Natural sources include 
volcanoes, biodegradation of organic matter, and solar action on seawater. The primary anthropogenic 
sources of SO2 include fossil fuel combustion, petroleum refining, and smelting sulphide ores.  
 
Exposure to SO2 results in numerous effects to the pulmonary system. Healthy subjects exhibit increased 
airway resistance and bronchoconstriction, decreased maximum expiratory flow and decreased 
pulmonary function. Asthmatic subjects exhibit similar symptoms but also report increases in asthma 
symptoms, wheezing, chest tightness, and difficulty breathing. 
 
Sulphur dioxide affects vegetation as a result of acute and chronic exposures. Acute exposure to high 
concentrations of sulfur dioxide can produce injury in the form of foliar necrosis. Long term exposures to 
low concentration of SO2 have been shown to affect metabolic activity.  
 
The current Alberta Ambient Air Quality Objectives (AAAQO) for sulphur dioxide are: 
 

¶ 1-hour average AAAQO = 172 ppb; 

¶ 24-hour average AAAQO = 48 ppb; and 

¶ annual average AAAQO = 8 ppb. 
 
Table 3 presents the summary statistics for continuous SO2 monitoring data for the ACA monitoring 
stations. The annual average concentration ranged from <1 ppb to 2 ppb. The maximum 1-hour average 
concentration of 124 ppb and the maximum 24-hour average concentrations of 16 ppb were both 
recorded at the Beverly station.  
 
Table 4 summarizes the number of exceedances of the Alberta Ambient Air Quality Objectives. There 
were no exceedance events for the 1-hour, 24-hour, and annual average concentrations in 2015.  
 
Figures 5 to 12 present pollutant roses for 1-hour average SO2 for the ACA monitoring stations. The 
pollutant roses indicate that SO2 concentration was predominantly less than 5 ppb. The detailed monthly 
summaries are presented in Appendix I: AMD Summary Tables, which indicate that more than 90% of the 
time the 1-hour average SO2 concentration was less than 5 ppb.  
 
Figure 13 compares the annual average SO2 concentrations for fifty (50) monitoring stations in Alberta. 
The annual average concentrations of the ACA monitoring stations were ranked the 5th, 6th, 7th, 8th, 10th, 
21th, 22nd, 29th, and 32nd places. A higher concentration tends to be recorded in the areas with heavy 
industry and energy operation facilities. 
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Table 3. Summary statistics for continuous SO2 monitoring data for 2015 

Monitoring 
Station 

Annual 
Average 

Instrument 
Uptime 

Maximum SO2 Conc. and Occurrence Time 

1-hour Max. 24-hour Max. 

ppb % ppb Time ppb Date 

Sherwood Park 1 99.9% 50 Jan 08 07:00 15 Jan 8 

Gold Bar 1 100.0% 95 Jun 19 05:00 13 Jun 19 

Beverly 2 99.9% 124 Jun 19 04:00 16 Jun 19 

Elmjay 1 100.0% 29 Feb 20 09:00 6 Jan 08 

Ardrossan 1 99.7% 24 Jun 25 10:00 5 Nov 27 

Woodcroft 1 100.0% 16 Aug 12 08:00 3 May 23 

Edmonton East 1 99.6% 30 Sep 08 10:00 8 Jul 11 

Edmonton South <1 99.4% 36 Sep 30 12:00 4 Aug 25 

 

Table 4. Number of exceedance events for SO2 for 2015 

Monitoring 
Station 

No. of Exceedance to Alberta Ambient Air Quality Objectives (AAAQO) 

1-hr AAAQO 24-hr AAAQO Annual AAAQO 

172 ppb 48 ppb 8 ppb 

Sherwood Park 0 0 0 

Gold Bar 0 0 0 

Beverly 0 0 0 

Elmjay 0 0 0 

Ardrossan 0 0 0 

Woodcroft 0 0 0 

Edmonton East 0 0 0 

Edmonton South 0 0 0 
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Figure 5. Pollutant rose for 1-hour average SO2 data at the Sherwood Park station 

 

 

Figure 6. Pollutant rose for 1-hour average SO2 data at the Gold Bar station 
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Figure 7. Pollutant rose for 1-hour average SO2 data at the Beverly station 

 

 

Figure 8. Pollutant rose for 1-hour average SO2 data at the Elmjay station, January 1 to 
April 28, 2015 
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Figure 9. Pollutant rose for 1-hour average SO2 data at the Ardrossan station, May 1 to 
December 31, 2015 

 

 

 
 

Figure 10. Pollutant rose for 1-hour average SO2 data at the Woodcroft station 

 










































































































