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Introduction

The Palliser Airshed Society (PAS) is a multi-stakeholder non-profit organization consisting of
industry, local government, environmental organizations, Alberta Environment, and the local
health authority. The PAS was formed in September 2003 in response to concerns over air
quality in the Medicine Hat region.  PAS was the sixth airshed management zone formed in
Alberta.  The mandate for PAS is:

To achieve recognized credible data‚ the Palliser Board will manage and design the
air monitoring program in consideration of: public input‚ industrial influences and air
modeling results. The design of this Airshed will gather credible data to address the
issues most important to the stakeholder membership.

PAS is mandated to develop a communications plan. The plan will be designed to
improve the public’s awareness of the air quality issues facing the region‚ enhance
the public’s understanding of PAS and develop a platform for the public to openly
share their opinions and concerns regarding air quality.

PAS was incorporated under the Societies Act of Alberta and operates according to the
guidelines that are the main principle of the Clean Air Strategic Alliance's (CASA) Zone Air
Quality Management Guidelines.  These include items such as management by consensus,
representation from affected stakeholders and public accessibility to data.  The Palliser Airshed
Society covers an area of approximately 40,000 square kilometers after expanding the zone
boundaries in 2006.  Approximately 100,000 people live and work in this area.  The area's major
industries are oil and gas processing, power generation, manufacturing, agriculture, ranching and
tourism.  A combination of both continuous and passive ambient air quality monitoring within
PAS’s borders will provide a better understanding of the air quality within the area and will begin
the process of creating strategies to “manage the concerns of the stakeholders‚ as well‚ be an
advocate for the protection of the environment through sound management”.

Figure 1.  Palliser Airshed
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Year in Review

2006 was an exciting year for the Palliser Airshed Society (PAS).  PAS has successfully collected
another full year of data within the zone.  The continuous station and passive monitoring network
was made operational in late December 2003 providing complete data sets for 2004, 2005 and
2006.

The monitoring station located in the Crescent Heights area of Medicine Hat adjacent to the
McCoy High School, continuously monitors pollutant levels representative of the airshed area.
The pollutant compounds measured at this site through 2006 include; Nitrogen Dioxide, Ozone,
Carbon Monoxide, Total Hydrocarbons and Fine Particulate Matter. Standard meteorological
parameters are also measured at the site, which include; wind speed, wind direction, ambient
temperature, relative humidity, solar radiation and precipitation.  Continuous hourly data is made
available to the public from this site via the PAS website (www.palliserairshed.ca).  In addition the
Air Quality Index (AQI) is also posted on the website for residents to see how the current Air
Quality is.

The Crescent Heights data is also important to the provincial network as data from the site is
submitted and made available on the CASA data warehouse (www.casadata.org) to help better
understand provincial air quality issues.  As this station is now part of the National Air Pollution
Surveillance (NAPS) network (through equipment contributions from Environment Canada and
Alberta Environment), the AQI can be compared from this region throughout the Province on
Alberta Environment’s website (www3.gov.ab.ca/env/air/AmbientAirMonitoring/currentairquality.html).

In 2006 the Palliser Airshed was involved in several Environmental Programs including
participation in the Alberta Airshed Council Committee, participating in the City of Medicine Hat’s
Community Environmental Priorities Workshop, participated in the first annual Environment
Week Trade Fair in the City of Medicine Hat, presented in the Forth Southern Alberta
Environmental Summit, and Provincial Science Symposium Committee.

http://www.palliserairshed.ca
http://www.casadata.org
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Message from the Chair

On behalf of the Palliser Airshed Society (PAS), it is my pleasure to present the 2006 Annual
Report.  2006 was our third full year of air quality monitoring in the Medicine Hat area.  The air
quality index was rated as Good 94% of the time with no Poor readings in 2006.  We have
established ourselves as a valued organization providing credible air quality information to the
public, industry and government through our continuous real-time monitoring station and passive
network.

Members of PAS participated in a number of local and provincial environmental programs in
2006 including:

· Alberta Airsheds Council,
· City of Medicine Hat’s Environmental Strategy Advisory Group,
· City of Medicine Hat’s Environmental Brand Focus Group,
· first annual Environmental Week Trade Fair in Medicine Hat,
· 4th Southern Alberta Environmental Summit, and
· Provincial Science Symposium Committee.

2006 was another successful year for PAS, with the expansion of the Airshed zone moving
forward.  The new zone parallels that of the Palliser Health Authority covering an area of
approximately 40,000 square kilometres and includes about 100,000 people who work and live in
the area.  The new zone will add a portable continuous monitoring trailer and twenty passive
stations and will be in place in 2007.

I look forward to 2007 with great a deal of excitement as we implement our zone expansion and
continue to provide credible air quality information to all stakeholders in the area.  PAS is
committed to continued participation in local and provincial environmental initiatives as mentioned
above as well as enhancing our exposure and involvement in the community in which we
operate.

I would also like to thank all those involved with the Palliser Airshed Society for their participation
in 2006 and look forward to working with you in 2007.

Russ Golonowski
Chairman
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PAS Air Quality Monitoring Program

The network monitoring program was designed and approved by the board prior to the fall of
2003.  The monitoring plan was to establish a continuous monitoring station within the airshed to
collect representative scientifically credible data for the area as well as the establishment of a
passive monitoring network of six stations to augment the data collected at the continuous site.

In 2006, the Palliser Airshed zone expanded its borders. The airshed now encompasses
approximately 40,000 km2, and includes a population of about 100,000 people.  The final borders
of the airshed were determined by the Palliser Health Authority boundaries. A new monitoring
plan was developed based on the expansion and additions to the existing monitoring program
include a portable monitoring station that is intended to relocate every six months and a 20
station passive network. These new additions are planned to be implemented in 2007.

The continuous monitoring site was selected based on modeling completed by Focus
Corporation and input from Alberta Environment personnel after physically inspecting the area to
determine the best possible location.  The site was established across from the McCoy High
School in the Crescent Heights region of Medicine Hat.  The continuous monitoring station is
equipped with monitors for Nitrogen Dioxide, Ozone, Total Hydrocarbons, Carbon Monoxide, and
Fine Particulate Matter.  The station is also able to collect wind speed, wind direction, ambient
temperature, relative humidity, solar radiation and precipitation.  The meteorological data is used
to help interpret the various parameter readings that are collected in real time.

Continuous Air Quality Monitoring

The Crescent Heights continuous ambient air monitoring station began monitoring in December
of 2003 and collected data throughout 2004 to 2006.  Data from this site was made available on
the PAS website in the spring of 2004 allowing residents of the area access to this data.  This
provides information to the public on a day to day basis.  In addition during the winter periods the
windchill is calculated hourly and continually displayed on the website.  All monitored parameter
data is available as well to provide an indication of the outdoor conditions on a daily basis.

As a stakeholder, Environment Canada provided the fine particulate analyzer (PM2.5) and carbon
monoxide analyzer for the Crescent Heights.  The addition of the carbon monoxide analyzer has
allowed for the calculations of the Air Quality Index (AQI).  This provides residents a single
standardized reading (AQI) which relates the quality of the air in the monitoring region as good to
very poor.  Donations of equipment from Environment Canada and Alberta Environment are
made possible through a partnership program with Alberta Environment and the NAPS program
from Environment Canada.

Parameters Measured

Oxides of Nitrogen
Oxides of nitrogen (NOX), mostly in the form of nitric oxide (NO) and nitrogen dioxide (NO2), are
products of combustion, but primarily are produced by combustion at higher temperatures.  For
the purposes of air quality monitoring, oxides of nitrogen are considered to be the sum of nitric
oxide and nitrogen dioxide.
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Oxides of nitrogen emissions are readily produced by transportation sources (automobiles,
trucks, and trains), industrial sources (oil & gas industries) and power generation plants.  Other
sources of oxides of nitrogen include natural gas combustion (e.g. home heating), heating fuel
combustion and forest fires.  The largest urban source of oxides of nitrogen is emissions from
motor vehicles.

For the purposes of regulation, Alberta Environment has guidelines only set for nitrogen dioxide.
The reason for the regulations of nitrogen dioxide is that at higher concentrations, nitrogen
dioxide is an irritating gas that may constrict airways of asthmatics and increase the susceptibility
to infection in the general population.  It is a major component of atmospheric photochemical
reactions that lead to smog formation, acid rain and ground level ozone formation.  Exposure of
vegetation to high concentrations of oxides of nitrogen results in observable effects such as leaf
coloring and impairment of leaf function.

The Alberta Ambient Air Quality Objectives (AAAQO) for nitrogen dioxide, are summarized as
follows:

· 212 ppb averaged over a one hour period
· 106 ppb averaged over a twenty-four hour period
· 32 ppb as an annual arithmetic mean

There were no exceedences of the annual average AAAQO (32 ppb) for nitrogen dioxide
observed in Alberta during 2006.  The annual average nitrogen dioxide concentration observed at
the Crescent Heights station in Medicine Hat for 2006 was 8 ppb.  This average is comparable to
cites of similar size in the province.  This result is also much lower when compared to larger cities
such as Calgary and Edmonton.

Annual Average
(ppb)

Parameter

2006 2005 2004

Oxides of
Nitrogen 11 13 12
Nitrogen
Dioxide 8 8 8

Nitric Oxide 3 4 4

There were no exceedences of the one hour average AAAQO (212 ppb) for nitrogen dioxide
observed at the Crescent Heights station for 2006.  The maximum one hour average
concentration observed at the Crescent Heights station was 45 ppb.
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Nitrogen Dioxide (NO2) - 2006 Annual Averages
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32 ppb - NO2 Alberta Annual Objective

Ozone

Ozone (O3) is primarily known as the “ozone layer” in the upper atmosphere (stratosphere) which
shields the Earth against harmful radiation from the sun, particularly ultraviolet B radiation.
However, at ground level ozone is considered a pollutant, as it is involved with photochemical
production of many secondary air pollutants (such as smog).  Therefore the following statement
is used to refer to ozone – “Good up high, Bad nearby”.  Ozone is a colourless gas that has a
distinctive sharp odour when found at higher concentrations, such as those associated with
electrical discharges from lightning storms or indoors near photocopiers.  At normal outdoor
concentrations ozone tends to be odourless.  However, at higher concentrations, ozone can
reduce lung function; aggravate existing respiratory illness; and irritate eyes, nose and throats.

Ozone is a very reactive gas, and in the presence of oxides of nitrogen it tends to react rapidly.
In Alberta, ozone concentrations are generally lower at urban locations than at rural locations,
which is most likely due of the destruction of ozone by nitric oxide emitted by motor vehicles.  In
Alberta, maximum ozone values are generally recorded during the late spring and summer (high
solar radiation) when ozone production in the lower atmosphere is at a maximum.  At other times
of the year, high daily average ozone values may be influenced by dynamic atmospheric
processes such as thunder storms or strong turbulent winds.

The AAAQO outlined for ozone, are summarized as follows:
· 82 ppb averaged over a one hour period
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· 65 ppb based on an 8-hour running average (Canada Wide Standard for Ozone which is
based on averaging the annual 4th highest daily 8-hour average over 3 consecutive years
–www.ccme.ca/initiatives/standards).

There were no exceedences of the one hour average AAAQO (82 ppb) for ozone observed at the
Crescent Heights station for 2006.  The maximum one hour average concentration observed at
the Crescent Heights station was 45 ppb.

Annual Average
(ppb)

Parameter

2006 2005 2004

Ozone 27 25 26

Ozone (O3) - 2006 Annual Averages
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Total Hydrocarbons

Hydrocarbons are divided into two broad categories, "reactive" and "non-reactive" hydrocarbons.
The term "total hydrocarbons" (THC) refers to a broad family of chemicals that contain carbon
and hydrogen atoms and includes both reactive and non-reactive hydrocarbons.  Reactive
hydrocarbons include many volatile organic compounds such as alkenes, alkynes, benzene,
toluene, ethylbenzenes, xylenes and other aromatics.  Reactive hydrocarbons are important
because they can react with oxides of nitrogen in the presence of sunlight to form ozone and
may be toxic to humans, animals or vegetation.  Trees and plants are natural emitters of reactive

http://www.ccme.ca/initiatives/standards
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hydrocarbons with other significant sources being intensive livestock operations, vehicular
emissions, gasoline and storage tanks, petroleum and chemical industries, dry cleaning,
fireplaces, and natural gas combustion.  Motor vehicles are the primary source of hydrocarbons
in urban areas.

The primary non-reactive hydrocarbon in the atmosphere is methane, which is a naturally
occurring colorless, odourless gas that is regarded by many to be a major contributor to the
greenhouse effect.  Large amounts of methane are produced naturally from bogs, shallow lakes
and soils through the decay of vegetation under anaerobic conditions.  The global background
total hydrocarbon level is approximately 1.8 to 2.1 ppm consisting primarily of methane.  While
Alberta does not have objectives for ambient (outdoor) concentrations of total hydrocarbons it
does have objectives for specific reactive hydrocarbons such as benzene and styrene.  The
establishment of objectives for more reactive hydrocarbons is currently being investigated.

The maximum one hour average concentration observed at the Crescent Heights station was 4.0
ppm.

Annual Average
(ppm)

Parameter

2006 2005 2004

Total
Hydrocarbons 2 2 2

Total Hydrocarbons (THC) - 2006 Annual Averages
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