Your Independent Air Quality Reporter

2005 Annual Report

WBEA 2005 | 7

6 | WBEA 2005

WBEA 2005 Annual Report

2 | WBEA 2005

“All things are connected.
Whatever befalls the earth
			
befalls the sons of the earth.”
Chief Seattle, 1855
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1.0 executive
summary
we are fortunate
to be living
in an area of prosperity
combined with innate beauty.
It is of paramount importance
that the former
does not overshadow
the latter.
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1.1 Introduction
We are fortunate to be living in an area of
prosperity combined with innate beauty. It is
of paramount importance that the former does
not overshadow the latter. Our mandate is to
be aware of the environmental health of our air
and to keep you, our stakeholders informed. We
do this by monitoring, 24 hours a day, 365 days a
year, and making the results of that monitoring
available in a clear, understandable format for
anyone who wishes to see it.
The raw data we produce is continuously
transmitted to our website (www.wbea.
org) and to that of Alberta Environment
(www.telusgeomatics.com/tgpub/ag_air/
default.asp). We use the information to display
current, real-time data while Alberta Environment
uses it to calculate an Air Quality Index (AQI)
value. Both of these sites use only raw data (data
that has not been quality controlled or assured.
The air monitoring data is sent to the Clean Air
Strategic Alliance (CASA) (http://www.casadata.
org/), an on-line database for all of Alberta’s air
monitoring data. This information is both quality
controlled and quality assured before inclusion.
The
intermittent
(non-continuous)
data
generated by the Wood Buffalo Environmental
Association (hereafter referred to as the
WBEA) is compiled in a quarterly report that
includes information on passive monitors,
polycyclic aromatic hydrocarbons, VOCs, and
particulate matter..

Among the groups concerned with these issues
are our aboriginal communities. To augment
our relationship with these groups, we strive
to maintain contact through one on one
meetings and open houses. Additionally, we
have included a feature section in our quarterly
newsletter entitled, “Elder’s Circle”. These
connections have garnered valuable insight
into Traditional Environmental Knowledge and
made us more aware of the concerns of our
aboriginal stakeholders.
While the scientific data is made available on
our website, additional information is presented
in quarterly newsletters to the community, an
educational video targeted for elementary
school age children and at various trade shows,
open houses, science fairs and presentations.
  
None of this would be possible without the
complete co-operation of our stakeholders and
the abiding interest of the communities in our
region. We welcome the input of new members
and look forward to the continued evolution of
our monitoring network and programs.

1.2 Organization
The WBEA is a not-for-profit organization

In the event that our network records an
exceedance in ambient air concentrations, the
WBEA issues a Ground Level Concentration
(GLC) Exceedance Notification to immediately
notify Alberta Environment, industry and various
WBEA members. The GLCs are investigated
by industry members to determine if plant
operations or events may have contributed to
the exceedance.
The WBEA’s monthly data report includes
a summary of the maximum concentrations, including exceedances at each air
monitoring station.

registered under the Societies Act of Alberta,
and was the second regional airshed management zone to be developed in the province.
Membership in the Association consists of 30 full
status members.
The WBEA currently consists of a number of
committees and a governing board. The committees are operational in function, helping to carry
out the work of the Association. They are:
Ambient Air Technical Committee (AATC)
Communications Committee (CC)
Governance Committee (GC)
Human Exposure Monitoring Committee (HEMC)
Terrestrial Environmental Effects Monitoring
Committee (TEEM)

WBEA 2005 | 7

The Association’s Board of Directors, comprised
of the entire membership, meets quarterly and
makes decisions on a consensus basis to ensure
that every member has an equal voice at the
table. The Board is supported by a Governance
Committee and by a full-time Executive Director
who supports and advises on the strategic
direction and activities of the organization.
Governance Committee:
Ann Dort-MacLean, President Fort McMurray Environmental Association
Derek Chubb, Vice President Suncor Energy Inc.
Darcy Garchinski, Secretary Treasurer Northern Lights Health Region
Blair Whenham, Director Athabasca Chipewyan First Nation IRC
Kem Singh, Director - Alberta Environment
Michael Burt, Director – OPTI Canada
Ian Walker, Director – Fort McMurray First Nation
A formula based on atmospheric emissions is used
to calculate industry member funding contributions for operating and capital budgets totaling
approximately $3.0 million. With a number of inkind contributions, actual costs of operating the
WBEA are substantially greater than this figure.
The time contributed by community and organizational representatives has been immeasurable.

Values:
The work of the Association shall be guided by
the following values:
•

A dedication to continually improving best
practices in environmental monitoring.

•

The objectivity of data communicated.

•

The communication of timely, accurate and
useful information on environmental quality.

•

A commitment to attract and
retain a high level of expertise and
competence within the organization.

•

A commitment to actively fostering the
involvement of multiple stakeholders.

•

A pledge to respect the way of life
and knowledge of Aboriginal people.

•

A collaborative, consensus based approach
to decision making and problem solving.

•

A climate of trust, honesty and openness.

•

The efficient and prudent use
of available resources.

Strategic Goals:
•

Continually improve enviromental
monitoring throughout the
Wood Buffalo Region.

•

Develop and maintain focussed
investigation, data and information
gathering and integrate these within

1.3 Strategic Framework
Vision:
Within the Wood Buffalo region, people engage
in sound decision making relating to their health,

monitoring projects, including the
application of traditional knowledge
and expertise, to contribute to
an effective knowledge base for
environmental decision making.

safety, quality of life and traditional land use.
Mission:
The mission of the Wood Buffalo Environmental
Association is to monitor and provide accurate,
credible, transparent and understandable
information on environmental air quality in the
Wood Buffalo Region. The Association actively
facilitates dialogue among its members and
others to be responsive to the environment in
their planning, decision making and operations.
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•

Establish and facilitate timely and
dynamic forums and processes that
support dialogue and collaborative,
consensual decision making on
environmental matters among
stakeholder members.

•

Design, implement and sustain responsive
communication processes and tools that
provide stakeholders and communities with

accurate, timely and
understandable information
on the environment.
•

Promote a clear identity (mandate)
for WBEA relative to other
environmental organizations
in the region.

•

Expand the membership base of WBEA
to include stakeholders in the Wood
Buffalo Region whose actions and
policies impact the environment.

Vision Outcomes:
•

Aboriginal communities have an
effective voice in the monitoring
of environmental impacts.

•

Organizations and communities in the
region are communicating and making
decisions related to the environment
based on information on environmental
quality that is timely, accurate,
understandable and credible.

•

Stakeholders in the Wood Buffalo Region
are engaged in ongoing collaborative
decision making on environmental issues.
Stakeholders include industry, government,
Aboriginal organizations and non-government environmental organizations.

•

Industry uses WBEA as the forum to
monitor for regulatory compliance.

•

Focused investigation, data and
information gathering (scientific and
traditional environmental knowledge)
through WBEA is contributing, in regional,
provincial, national and international arenas,
to clear sighted planning and decision
making about environmental quality
and related environmental impacts.

•

WBEA maintains an authentic profile
at regional, provincial, national and
international levels, with a credible
membership and a record of being
accountable to the community
in which it operates.
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2.0 reports
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2.1 Presidents Report
2005 was a year of growth and change for WBEA.
We were very fortunate to have the services of Bob Scotten as interim Executive Director in 2005. Bob
has a long history with WBEA and his commitment to our mandate made it possible for us to continue to
operate during our period of transition.
The relationship between the Governance Committee (GC) and the committee chairs has been very
positive and productive. The chairs attended GC meetings on a regular basis to ensure that everyone had
an understanding of issues and paths forward.
Membership in WBEA grew over 2005 as the region experienced more growth and development. We
restructured our GC to sector membership in order to reflect our diversity. Blair Whenham represented
First Nations, while Derek Chubb (Suncor) and Michael Burt (Opti Nexen) represented Industry.
Ann Dort-MacLean represents Environmental ENGO’s and Darcy Garchinski (Regional Health Authority)
and Kem Singh (Alberta Environment) represent government. Cumulatively, the Governance Committee
has a wealth of experience and expertise that makes for a dedicated and energetic executive.
Several proposals were investigated in 2005. Realizing the need for increased efficiency, we met with the
Cumulative Environmental Management Association (CEMA) Management Committee to explore the
feasibility of pooling resources to maximize effectiveness. In order to realize administrative efficiencies,
it was agreed that WBEA and CEMA would share the services of a bookkeeper. In was also agreed that
the WBEA, CEMA and the Regional Aquatics Monitoring Program (RAMP) would share the services of a
communications consultant. Plans were made to relocate the WBEA and CEMA offices to the Morrison
Centre in order to work more closely together and to allow shared staff to communicate with each
organization more efficiently.
The WBEA committees worked diligently throughout 2005. The Human Exposure Monitoring Program
committee began their planned monitoring program and continued to work on building the necessary
partnerships to effectively run the program. The Ambient Air Technical Committee and all other major,
ongoing committees began to develop program design manuals to document the history, rationale
and work of their respective committees. The TEEM program continued to monitor the effects of air
emissions on land and aquatic ecosystems in our region.
2005 was a year of change and change is not always easy. With the work and support of the Governance
Committee, the working groups and the general membership, the WBEA has met and surpassed
numerous challenges and is now in a stable operating position. In 2006 we continue to move forward
and fine tune our operations.
Ann Dort-MacLean
President
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2.2 Organizational Update
In 2005 the Governance Committee extensively
reviewed the structure and organization of
the WBEA in order to determine how to best
support the ongoing work of the various
technical committees. With a new organizational
structure established, the Governance Committee began the search for a full time Executive
Director and entered into contracted services
with a Communications Consultant, to be a
shared resource with CEMA and RAMP. This
allowed all three organizations to take a more
collaborative approach to communicating with
regional stakeholders and partners on environmental monitoring initiatives and activities.
WBEA demonstrated fiscal responsibility and
was able to calculate and return excess funds
to stakeholders that were accumulated over the
past four years.
2005 can be defined as a year of transition
within the WBEA. While the organization faced
a number of changes and challenges, the GC
continued to work together effectively to seek
solutions and resolve issues.

2.3 Trends in Annual Average Emissions
Concentrations in Ambient Air
Sulphur dioxide (SO2) - 2005 annual average
concentrations of SO2 were comparable to
values recorded in 2000 through 2004. Annual
average concentrations from Air Monitoring
Stations (AMS) near plant sites ranged from 1 ppb
to 3 ppb, while annual average concentrations
at community stations ranged from less than 1
ppb in Fort Chipewyan (AMS 8) to 1 ppb in Fort
McMurray (AMS 6, AMS 7) to 1.6 ppb in Fort McKay
(AMS 1). The Fort McKay value is slightly greater
than the 2004 value of 1.1 ppb and comparable to
the value of 1.4 ppb observed in 1999.
Nitrogen dioxide (NO2) – 2005 annual average
concentrations of NO2 in Fort McMurray (AMS 7)
and Fort Chipewyan (AMS 8) were 9 ppb and 1
ppb respectively, similar to 2004 values. Concentrations at For McKay (AMS 1) were 5 ppb, slightly
less than the 6 ppb of 2004. Annual average
concentrations from stations adjacent to plant
sites were 9 ppb at Albian Mine site (AMS 10)
and 12 ppb at Millennium (AMS 12). These results
are comparable to previous annual averages at
these sites.
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Ozone (O3) – 2005 annual average concentrations
of O3 ranged from 18 to 20 ppb in Fort McKay
(AMS
1),
Patricia
McInnes
(AMS
6),
Athabasca Valley (AMS 7) and UE-1 (AMS 13).
These values were 2 ppb less than 2004 results
and comparable to those recorded in previous
years. The 2005 annual average ozone concentration at Fort Chipewyan (AMS 8) was 26 ppb.
This value was 4 ppb less than 2004 results and
comparable to those recorded in previous years.
Particulate Matter (PM2.5 ) - The 2005 annual
average PM2.5 concentration of 2.4 ug/m3 in
Fort Chipewyan (AMS 8) was comparable to
those recorded in 2004 through 2002. The
value of 3 ug/m3 at Patricia McInnes (AMS 6)
was slightly less than the value of 4 ug/m3 in
2004, and the values of 7 at Albian (AMS 10) and
at Millennium (AMS 12) were comparable to 2004
annual average results.
Total Reduced Sulphur (TRS) and Hydrogen
sulphide (H2S) - TRS/H2S annual average concentrations ranged from 0.2 ppb at Buffalo
Viewpoint (AMS 4) to 0.6 ppb at Barge Landing (AMS 9) and Lower Camp (AMS 11). Annual
average concentrations in previous years were
below 1 ppb.
Carbon monoxide (CO) – The 2005 annual
average concentration of CO, measured only
at downtown Fort McMurray (AMS 7), was 0.2
ppm, identical to levels recorded in the previous
three years.

Air Monitoring Stations [AMS]
1

Fort McKay

2

Mildred Lake

3

Lower Camp B

4

Buffalo View Point

5

Mannix

6

Patricia McInnes

7

Athabasca Valley

8

Fort Chipewyan

9

Barge Landing

10

Albian Mine

11

Lower Camp

12

Millennium ( Steepbank)

13

UE-1

WBEA 2005 | 13

3.0 ambient air
monitoring
program
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Ensuring that accurate air monitoring data is
generated and available on-line, on a real time
basis, for all stakeholders in the region is one
of the main goals of the Ambient Air Technical
Committee (AATC). The AATC meets monthly to
address any issues that could impact data quality
or availability from any of the thirteen air
monitoring stations currently in operation in the
Wood Buffalo Region.

3.1 Message from the Chair of the
Ambient Air Technical Committee
A number of major issues were tackled by
the AATC in 2005. They included accuracy of
reporting, providing clear documentation and
protocols, capital costs, data reviews, making
historical data easily available and keeping the
public informed.
During 2005 the AATC met monthly and more
frequently held conference calls between the
AATC Chair, the interim Executive Director and
the Contractor (Jacques Whitford) to resolve any
technical issues that arose.
A major focus this year was on increased documentation. The AATC identified the responsibilities of the WBEA staff and the Contractor
regarding compliance reporting in the “AATC
Support Needs” document. This proved to be
most helpful during this year of transition.
Jacques Whitford was awarded the contract
to prepare the quarterly intermittent data
summary reports, previously prepared by WBEA
staff. These reports provide an overview of
data collected during the quarter and include:
chemical composition of PM10, and PM2.5, VOCs,
semi-VOCs, passives (NOx, SO2, O3), precipitation and annular denuder results.
As requested by the Governance Committee, the
AATC held an all day session on October 20th
2005 to define the content of the “AATC Program
Support Documentation.” Jacques Whitford was
awarded the contract to prepare this documentation, scheduled for completion by the end of
the 2nd quarter 2006.

The AATC reviewed and revised the WBEA
Immediate Reporting Protocol to include the
immediate reporting of less than 90% availability
for meteorological instrumentation (wind speed
and wind direction). This protocol provides
written guidance to the operator on which
non-compliance incidents require immediate
reporting to Alberta Environment (AENV) and a
subsequent follow-up letter from the WBEA.
An Intermittent Data Reporting Protocol was
implemented. This protocol provides guidance
to the operator on documentation required for
non-compliance incidents associated with the
intermittent sampling program.
A new Capital Equipment Replacement Plan was
adopted for the years 2006 through 2008. This
plan will allow for timely instrumentation
upgrades. It was agreed that the WBEA will spend
$127K during 2006 to upgrade instrumentation
as part of this capital equipment replacement
plan, a plan reviewed and endorsed by the AATC
on an annual basis. During 2005, $76K was spent
on upgrading the calibration equipment used in
the continuous analyzers, which is an important
component of ensuring data accuracy. More
specifically, the WBEA purchased a H2S-TRS/SO2
calibrator, two mass flow controllers, an API zero
air generator and an API calibrator, which can be
used to calibrate a THC, CO or NOx analyzers.
A third party, independent data review was
called for in order to ensure that data quality
and availability continues to be reliable, and to
maintain confidence in the WBEA ambient air
data. RWDI Air Inc. was retained by the WBEA to
analyze and validate one month of raw data for
September 2004. The final report was submitted
to the AATC on May 25th 2005 and the report
stated that the data quality was of acceptable standards. Jacques Whitford submitted a
written response to the audit and discussed the
recommendations that would be implemented at
monthly AATC meetings. The AATC and Jacques
Whitford agreed on a path forward with respect
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to implementation of these recommendations.
AENV conducted an audit of the Fort Chipewyan
WBEA station during January 2005 and all
parameters audited met the Air Monitoring
Directive (AMD) guidelines. In January AENV also
audited the Albian station 9 THC analyzer, which
also met the AMD guidelines.
In 2005 the AATC worked with Jacques Whitford
to re-create the one-hour WBEA final data set
for the January 1998 to the December 2003 time
period. This involved Jacques Whitford recreating
the data. Once recreated, the data will be
consistent with all other data previously
submitted to AENV and CASA for this time period.
Reconstruction of the one-hour database will
be completed by April 30th 2006 and reconstruction of the five-minute database will be
completed by June 30th 2006.
Issues with the WBEA ambient air historical
database prompted a review of the WBEA
data management system. The Board agreed to
undertake a scoping study of potential options
in 2006 to improve on the current approach.
The new system will include continuous and
intermittent data and will meet the needs of
AATC, TEEM and other users.
In late 2005 Station #14 was constructed in the
town of Anzac. The station was online and
collecting data as of late January 2006. This data
can now be found with the rest of the ambient
air station data at www.wbea.org.
Finally, the AATC worked to increase public
awareness in the surrounding communities by
participating in the Fort Chipewyan Open House
on January 7th 2005. The AATC will continue
to seek opportunities to communicate with
stakeholders and explain the important work of
the Ambient Air Technical Committee.
Diane Phillips
Chair, Ambient Air Technical Committee

3.2 Sulphur Dioxide (SO2)
Characteristics
Sulphur dioxide is a colourless gas with a
pungent odour that can be detected by taste
and smell at concentrations as low as 3 - 5 parts
per million (ppm).
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SO2 is formed during the processing and
combustion of fossil fuels containing sulphur.
Sulphur dioxide reacts in the atmosphere to form
sulphuric acid and acidic aerosols, which contribute to acid rain. Sulphur dioxide combines
with other atmospheric gases to produce fine
particles, which may reduce visibility.
Exposure
Brief exposure to high concentrations of sulphur
dioxide and its products can irritate the upper respiratory tract and aggravate existing cardiac and
respiratory disease. Long-term exposure may
increase the risk of chronic respiratory disease.
Sensitive vegetation may be injured by exposure to high sulphur dioxide concentrations.
Symptoms include a bleached appearance of the
leaf with silvering or bronzing of the underside.
Alberta Objectives
Alberta Environment has adopted Environment
Canada’s most desirable objectives for sulphur dioxide as Alberta Ambient Air Quality Objectives
[AAAQO]. The Alberta Objectives for SO2 are:
• 1-hour average of 172 ppb
• 24 hour average of 57 ppb
• Annual average of 11 ppb
Monitoring Results
In 2005, the average measured sulphur dioxide
(SO2) in the ambient air was highest at the Mannix site (AMS 5) with a concentration of 3 ppb,
followed by Fort McKay, Mildred Lake, Albian
Mine, Lower Camp and Millennium Mine (AMS 1,
AMS 2, AMS 10, AMS 11 and AMS 12) with 2 ppb.
The lowest average concentration was recorded
at Fort Chipewyan (AMS 8) at 0 ppb. The range
of concentrations is consistent with the locations
of the monitoring stations. The Mildred Lake site
is located within the boundary of the Syncrude
Lease, the Mannix and Lower Camp sites within
the Suncor Energy lease, the Albian site within
the Albian Lease, and the Millennium site is within the Suncor Millennium Lease. Concentrations
of SO2 at Fort Chipewyan were below detection
in 2004, 2003, 2002, 2001 and 0.2 ppb in 2000.
The Fort Chipewyan site is remote from oil sands
sources of pollutants and also remote from other
major industrial sources of pollution. These values are well below the Alberta annual average
ambient air quality objective for SO2 of 11 ppb.

Figure 1: Regional Distribution of WBEA Air Monitoring Stations in the Wood Buffalo Region
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The Alberta one-hour ambient air quality objective for SO2 of 172 ppb was not exceeded in the
population centres of Fort McMurray (AMS 6 and
AMS 7), Fort McKay (AMS 1), or Fort Chipewyan
(AMS 8). The one-hour objective was exceeded on one occasion at Buffalo Viewpoint, AMS
4 and on one occasion at Mannix, AMS 5. The
maximum one-hour values reached in the population centres were 151 ppb at Patricia McInnes
(AMS 6) and 70 ppb at Athabasca Valley (AMS 7)
in Fort McMurray; 126 ppb at Fort McKay (AMS 1)
and 19 ppb at Fort Chipewyan (AMS 8). A maximum value of 178 ppb was reached at the Mannix site, close to the plants. This is lower than the
maximum one-hour concentration of 704 ppb
recorded in 2004 (also at Mannix), and 180 ppb
recorded in 2003. Maximum one-hour concentrations in previous years were 211 ppb recorded
in 2001 and 284 ppb recorded in 2000.

3.3 Oxides of Nitrogen (NOx)
Characteristics
Nitrogen dioxide (NO2) is a reddish-brown gas
with a pungent, irritating odour.
Oxides of nitrogen, mostly in the form of
nitrogen oxide, NO, and nitrogen dioxide,
NO2, are produced by the high temperature
combustion of fossil fuels. The concentration
of NOx is calculated from the addition of NO
and NO2 concentrations. Nitrogen oxide is the
predominant species emitted by combustion
sources and is rapidly changed to nitrogen
dioxide in the atmosphere.
NO2 plays a major role in atmospheric photochemical reactions and ground level ozone
formation and destruction.

guideline

Exposure
Nitrogen dioxide has been linked to respiratory
disease and acid rain.
Exposure of vegetation to high concentrations of
nitrogen oxides results in silvering of the lower
leaf surface. A waxy appearance emerges
shortly after exposure followed within a few
days by bronzing.

AMS13
AMS12
AMS11

Alberta Objectives
Alberta Objectives are based on the prevention
of human health effects. They are equal to
Environment Canada’s most rigorous ambient
air quality objectives. The Alberta objectives
for nitrogen dioxide, the major component of

AMS10
AMS8
AMS7

nitrogen oxides in the ambient atmosphere are:

AMS6

•
•
•

AMS5

1-hour average of 212 ppb
24-hour average of 106 ppb
Annual average of 32 ppb

AMS4
AMS2
AMS1

0

40

Max

80

120

160

Average

Figure 2: Average and one-hour Maximum
Sulphur Dioxide Concentrations (ppb)
for each Station in 2005

18 | WBEA 2005

200

Monitoring Results
Ambient atmospheric concentrations of nitrogen
dioxide (NO2) are monitored at seven locations
in the Wood Buffalo region. The average
annual concentrations of nitrogen dioxide in
2005 ranged from a low of 1 ppb at Fort Chipewyan (AMS 8) to a high of 12 ppb at the Millennium
site (AMS 12). The 2005 average NO2 concentration at the Athabasca Valley site (AMS 7) was 9
ppb, the same as in 2004, 2002, 2000 and 1999,
and slightly less than the concentration of 10 ppb
in 2003 and 2001. The NO2 concentrations at
Athabasca Valley reflect emissions from nearby

motor vehicle traffic. At the residentially located
Patricia McInnes monitoring station (AMS 6) and
at Fort McKay (AMS 1), the average concentrations
were 6 and 5 ppb respectively. These values are
well below the Alberta annual average ambient
air quality objective for NO2 of 32 ppb.
There were no exceedances of the Alberta
one-hour ambient air quality objective for NO2
in 2005. The highest maximum one-hour concentration was 77 ppb at the Millennium site (AMS
12). The maximum one-hour concentration at
Athabasca Valley (AMS 7) in 2005 was 58 ppb.
This value was about 25% of the one-hour
air quality objective of 212 ppb. This value was
lower than the highest 2004 value of 183 ppb,
and comparable to highest values of 63 ppb in
2003, 56 ppb in 2002, 62 ppb in 2001 and 52 ppb
in 2000. At Fort McKay (AMS 1), the maximum
one-hour NO2 concentration of 53 ppb was
higher than values of 38 ppb measured in 2004,
43 ppb measured in 2003, 35 ppb measured in
2002, and 42 ppb in 2001.

3.4 Ozone (O3)
Characteristics
At normal atmospheric concentrations, ozone
is an odourless, colourless gas but at high
concentrations, such as found near photocopier machines, laser printers and near electrical
discharges, it has a sharp, distinctive odour.
Ozone is both a natural component of the
atmosphere and a major constituent of photochemical smog.
Exposure
Ozone is a strong oxidizer and can irritate
eyes, nose and throat and decrease athletic
performance. High concentrations can increase
susceptibility to respiratory disease and reduce
crop yields.

guideline

Sources
Unlike other pollutants, ozone is not emitted
directly into the atmosphere but is produced
in the atmosphere through a series of complex
chemical reactions. Concentrations are controlled
largely by emissions of nitrogen oxides and
reactive hydrocarbons. Ozone is also a natural
component of the upper atmosphere.

AMS13

Alberta Objectives
Alberta Environment objectives for ozone are:

AMS12

•

AMS10

Provincial and Federal objectives for ozone
are presently under review.

AMS8

AMS7

AMS6

AMS1

0
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160

200

Average

240

1-hour average of 82 ppb

Monitoring Results
Ozone (O3) is monitored at five sites in the Wood
Buffalo regions: Fort McKay (AMS 1), Patricia
McInnes (AMS 6), Athabasca Valley (AMS 7), Fort
Chipewyan (AMS 8) and the UE-1 (AMS 13). The
average annual concentrations of ozone in 2005
ranged from 19 ppb at Athabasca Valley (AMS 7)
to 20 ppb at Patricia McInnes (AMS 6) and Fort
McKay (AMS 7), and to 26 ppb at Fort Chipewyan
(AMS 8). Measurements at the Fort Chipewyan
site reflect naturally occurring levels of ozone
in the ecosystem. Vehicle emissions can react
with and reduce ozone concentrations where
traffic is present.

Figure 3: Average and 1-hour Maximum
Nitrogen Dioxide Concentrations (ppb)
for each station in 2005
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There were no exceedances of the Alberta
ambient air quality objectives for ozone in 2005.
The highest hourly average concentrations measured in 2005 were 67 ppb at Athabasca Valley,
62 ppb at Fort McKay, 61 ppb at the UE-1, 59 ppb at
Patricia McInnes and 53 ppb at Fort Chipewyan.

sufficient quantities, these compounds affect
human health.
Polycyclic aromatic hydrocarbons (PAH’s) are of
higher molecular weight and less volatile. Some
are known to be carcinogenic.
Sources
Methane is produced naturally through the
decay of vegetation.

AMS13

Petroleum and chemical industries, motor
vehicle exhaust and gasoline handling are the
major sources of reactive hydrocarbons from
human activity. Trees and plants are major natural
emitters of reactive hydrocarbons.

AMS8

Combustion processes, both natural such as forest
fires, and human influenced such as industrial
activities and the use of motor vehicles, result in
the formation of PAH’s.

AMS7

AMS6

Fugitive emissions, tailings ponds, and extraction
plant vents from oil sands activities are the most
significant anthropogenic sources of reactive
hydrocarbons and methane in the region.
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Figure 4: Average and 1-hour Maximum Ozone
Concentrations (ppb) for each station in 2005

Alberta Objectives
There are Alberta Ambient Air Quality Objectives
(AAAQO) for the following VOCs:
•

Acetaldehyde – 1 hour average:
90 µg/m3 or 50 ppbv (adopted 1999)

•

Acetone – 1 hour average: 250 µg/m3
or 102 ppbv (adopted in 1999

3.5 Total Hydrocarbons
Characteristics
Hydrocarbons are divided into two broad categories namely “reactive” and “non-reactive.” The
major non-reactive hydrocarbon in the atmosphere is the colourless, odourless gas, methane,
which is a major contributor to the greenhouse
effect. The reactive hydrocarbons consist of
many volatile organic compounds (VOCs).
Some VOCs react with the oxides of nitrogen in
the atmosphere to form ozone. These include
ethylene, propane, butane, benzene, a-pinene
and a host of other hydrocarbons.
Exposure
Among the reactive VOC’s are the aromatic
compounds benzene, toluene, ethylbenzene,
and xylenes (BTEX). When these are present in
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and reviewed in 2005)
•

Benzene – 1 hour average:
30 µg/m3 or 9 ppbv (adopted in 1999)

•

Ethylbenzene – 1 hour average: 2000 µg/m3
or 460 ppbv (adopted May 1, 2005)

•

Formaldehyde – 1 hour average:
75 µg/m3 or 53 ppbv (adopted 1999)

•

Methanol – 1 hour average:
2,600 µg/m3 or 2,000 ppbv

•

Toluene – 1 hour average: 1,880 µg/m3 or
499 ppbv; 24 hour average: 400 µg/m3
or 106 ppbv (adopted May 1, 2005)

•

Xylenes – 1 hour average: 2,300
µg/m3 or 529 ppbv; 24 hour
average: 700 µg/m3 or 161 ppbv

Monitoring results
Total hydrocarbons are monitored at all Wood
Buffalo sites except Fort Chipewyan (AMS 8).
Annual average concentrations ranged from
2.0 to 2.3 ppm. The Millennium site (AMS 12) had
the highest annual average concentration of 2.3
ppm. The Albian site (AMS 10) had the next highest concentration of 2.2 ppm; followed by Barge
Landing (AMS 9) and the UE-1 (AMS 13) with 2.1
ppm; and Fort McKay (AMS 1), Mildred Lake (AMS
2), Buffalo Viewpoint (AMS 4), Mannix (AMS 5),
Patricia McInnes (AMS 6), and Athabasca Valley
(AMS 7) with average concentrations of 2.0 ppm.
These values are similar to those measured in
previous years.
The highest one-hour total hydrocarbon concentration 12.7 ppm was measured at the Albian mine
site (AMS 10). This value was slightly higher than
maximum concentrations measured at other
sites located near industrial sources that ranged
from 6.8 to 9.0 ppm
The three volatile organic compounds (VOCs)
with the highest average concentrations at
Fort McKay (AMS 1) were methanol, detected 1
time with an average concentration of 14.9 ppb,
acetaldehyde, detected 4 times with an average
concentration of 3.4 ppb, and acetone, detected
27 times with an average concentration of 1.6
ppb. At Patricia McInnes (AMS 6), VOCs with
the highest average concentrations were cyclohexane, detected 7 times with an average concentration of 3.0 ppb, acetaldehyde, detected
3 times with an average concentration of 2.4
ppb, and methylcyclohexane, detected 13 times
with an average concentration of 2.4 ppb. At
Athabasca Valley (AMS 7), VOCs with the highest
average concentrations were butane, detected
26 times with an average concentration of 1.5
ppb, acetone, detected 28 times with an average concentration of 1.3 ppb, and acetaldehyde,
detected 3 times with an average concentration
of 1.3 ppb. At Barge Landing (AMS 9), VOCs with
the highest average concentrations were formaldehyde, detected 1 time with a concentration of
4.4 ppb, acetaldehyde, detected 3 times with an
average concentration of 2.2 ppb, and acetone,
detected 64 times with an average concentration of 1.5 ppb. At Millennium (AMS 12), VOCs
with the highest average concentrations were
acetaldehyde, detected 3 times with an average
concentration of 2.3 ppb, acetone, detected 27
times with an average concentration of 1.5 ppb,

and beta pinene, detected 3 times with an average concentration of 1.2 ppb. At UE-1 (AMS 13),
VOCs with the highest average concentrations
were acetaldehyde, detected 3 times with an
average concentration of 2.7 ppb, acetone, detected 27 times with an average concentration
of 1.5 ppb, and methylcyclohexane, detected 17
times with an average concentration of 1.2 ppb.
Polycyclic aromatic compounds (PAHs) were
sampled at three stations. Phenanthrene and
pyrene were the PAHs most commonly detected
in ambient air samples in 2005. Concentrations
of phenanthrene were detected in 13 samples
with an average concentration of 0.004 ug/m3
at Fort McKay (AMS 1), in 12 samples with an average concentration of 0.004 ug/m3 at Patricia
McInnes (AMS 6), and in 13 samples with an average concentration of 0.003 ug/m3 at Athabasca Valley (AMS 7). Concentrations of pyrene
were detected in 11 samples with an average
concentration of 0.003 ug/m3 at Fort McKay
(AMS 1), in 10 samples with an average concentration of 0.003 ug/m3 at Patricia McInnes (AMS
6), and in 8 samples with an average concentration of 0.001 ug/m3 at Athabasca Valley (AMS 7).
Concentrations of other PAHs were generally
below detection limits.

3.6 Total Reduced Sulphur Compounds
Characteristics
Hydrogen sulphide is a colourless gas with a
characteristic rotten egg odour.
The term total reduced sulphur compounds (TRS)
is used to collectively describe hydrogen sulphide and mercaptans. Hydrogen sulphide (H2S)
is the major constituent of TRS.
It should be noted that continuous analyzers
at the Air Monitoring Stations may read many
sulphur compounds as H2S when they are in
fact mercaptans.
Exposure
Hydrogen sulphide is toxic at high concentrations.
Sources
Hydrogen sulphide is produced both naturally
and through industrial processes. It is found
naturally in coal, natural gas, oil, sulphur hot
springs, sloughs, swamps, and lakes. In the
absence of oxygen the decomposition of
organic matter by bacteria results in the release
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of H2S. This produces the characteristic odour
commonly associated with sewers, sewage
lagoons, and swamps. Industrial sources are
primarily petroleum refining, petrochemical
complexes, and pulp and paper mills.
Sulphur is removed from bitumen by oil sands
industries, first as H2S and then converted into
elemental sulphur or burned to produce SO2.
However, some H2S does escape from fugitive
sources within the plant areas and H2S is
released from the tailings ponds on an intermittent basis. The majority of the TRS is H2S with
light mercaptans comprise the rest.
Alberta Objectives
The objectives for maximum permissible concentrations of H2S are based on the odour threshold,
although many individuals can smell H2S at
levels below the ambient objectives. Alberta has
adopted Environment Canada’s most rigorous
ambient objectives for maximum permissible H2S
concentrations. TRS in the WBEA air monitoring
network are treated as H2S for objective levels.

concentrations at each site are generally higher
in 2005 than in 2004, the maximum concentrations in 2005 are lower than maxima observed
in earlier years prior to 2004. There were 38
exceedances of the one-hour objective with a
maximum concentration of 41 ppb in 2005, and
36 exceedances with a maximum concentration
of 33 ppb in 2004. There were 26 exceedances
with a maximum concentration of 64 ppb in 2003,
42 exceedances with a maximum concentration
of 39 ppb in 2003, and 22 exceedances with a
maximum concentration of 28 ppb in 2001.
There were 8 exceedances of the Alberta
24-hour ambient air quality objective for H2S
of 3.0 ppb in 2005 with maximum 24-hour
concentrations of 5 ppb at the Mildred Lake
(AMS 2), Buffalo Viewpoint (AMS 4) and Lower
Camp (AMS 11) sites. The exceedances are more
frequent in 2005 than in 2004, but the maximum
concentration of 5 ppb is the same. There were 4
exceedances with a maximum concentration of
5 ppb in 2004, 4 exceedances with a maximum

•
•

guideline

The Alberta H2S objectives are:
1-hour average of 10 ppb
24-hour average of 3 ppb
AMS13

Monitoring Results
Hydrogen Sulphide (H2S) is monitored at four
WBEA stations, and total reduced sulphur (TRS)
at additional stations. In the Wood Buffalo
ambient air monitoring network, TRS concentrations are evaluated against the same air quality
guidelines as H2S.
The highest 2005 annual average H2S/TRS
concentration of 0.7 ppb was at Mildred Lake
(AMS 2). Barge Landing (AMS 9) had annual average H2S/TRS concentrations of 0.6 ppb. Annual
average H2S/TRS concentrations at Fort McKay
(AMS 1), Athabasca Valley (AMS 7), Lower Camp
(AMS 11) and Millenium (AMS 12) were 0.5 ppb,
while concentrations were 0.4 ppb at Mannix
(AMS 5) and UE-1 (AMS 13) and 0.2 ppb at Patricia
McInnes (AMS 6) and Buffalo Viewpoint (AMS 4).
The Alberta one-hour ambient air quality objective for H2S of 10 ppb was exceeded 38 times in
2005. The maximum one-hour concentration
of 41 ppb was recorded at Mildred Lake (AMS 2).
While the number of exceedances concentrations has increased from 2004 and the maximum
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Figure 5: Average & 1-Hour Maximum H2S/TRS
Concentrations (ppb) for each station in 2005

concentration of 5 ppb in 2003, and 3 exceedances with a maximum concentration of 4 ppb
in 2002.

3.7 Carbon Monoxide
Characteristics
Carbon monoxide (CO) is a colourless, odourless,
and tasteless gas. It is produced by the
incomplete combustion of carbon in fuel.
Exposure
Carbon monoxide has a strong affinity for
haemoglobin and thus reduces the ability of
blood to transport oxygen.
Exposure to concentrations of 400 to 500 ppm
for periods of one hour may not produce an
appreciable effect, but concentrations in excess
of 4,000 ppm may cause asphyxiation.
Long-term exposure to low concentrations may
cause adverse effects in people suffering from
cardiovascular disease.
Sources
Carbon monoxide is formed from the incomplete
combustion of carbon in fossil fuels. Transportation, vehicle emissions, is the major source of
carbon monoxide with elevated concentrations
during the morning and evening rush hours.
Other sources include building heating systems,
boilers, and industrial operations.
Alberta Objectives
The Alberta Ambient Air Quality Objectives for
the concentrations of carbon monoxide are:
•
•

1 hour average of 13 ppm
8 hour average of 5 ppm

Monitoring Results
Carbon monoxide is monitored at the Athabasca
Valley site in Fort McMurray (AMS 7). There were
no exceedances of the Alberta ambient air
quality guidelines for CO in 2005. The maximum
one-hour average concentration measured in
2005 was 6.2 ppm and the yearly average
concentration was 0.2 ppm. The maximum 2005
one-hour concentration was higher than the
maximum concentrations of 1.9 ppm in 2004, 2.9
ppm in 2003, 3.7 ppm in 2002 and comparable to
the 5.8 ppm maximum concentration in 2001. The
yearly average CO concentrations ranged from
0.2 to 0.3 during the period 2001 to 2005.

3.8 Particulates
Characteristics
Ambient particulate matter consists of a mixture
of particles of varying size and chemical composition. Measurements of the PM10 size particles
include the PM2.5 size fraction.
Exposure
Particles less than 10 micrometres in diameter
(PM10) can be inhaled. The fraction of
particles that are less than 2.5 micrometres in
diameter (PM2.5), commonly referred to as fine
particulate matter, can be trapped in the airways
and lungs and are believed to cause adverse
health effects.
Fine particles (PM2.5) also reduce visibility
and can contribute to acidification of soils.
Sources
Sources of PM10 size particles include windblown
soil, road dust, and industrial activities. PM2.5
size particles are formed from gases released to
the atmosphere by combustion processes, from
motor vehicles, power plants, gas processing
plants, compressor stations, household heating,
and forest fires.
Alberta Objectives
Objective for ambient air particulate matter
concentration of PM2.5 size particles is 30 µg/
m3, 24-hour averaging time as outlined by the
provincial and federal governments.
Monitoring Results
Continuous monitoring of PM2.5 showed annual
average concentrations ranging from 2.4 ug/m3
at the Fort Chipewyan site (AMS 8) to 4.7 ug/m3
at the Albian (AMS 10) and Millennium
(AMS 12) sites.
Maximum one-hour PM2.5 concentrations ranged
from 64 ug/m3 at the UE-1 site (AMS 13) to 252
ug/m3 at the Millennium (AMS 12) site.
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3.9 Meteorology and Air Quality
Influence of Meteorology
Air quality is dependent on the rate that
pollutants are emitted to the atmosphere and
the rate at which these pollutants are dispersed
away from the sources. Air pollution transport
and dispersion are influenced by wind speed
and direction, the temperature structure of
the atmosphere, the solar cycle, turbulence,
precipitation and changes in these elements
induced by local topography.
Precipitation may remove pollutants from the
atmosphere [scavenging], depositing them on
soils and vegetation. Rates of deposition of
pollutant gases are highest when vegetation
and soils are wet. Vegetation is more susceptible
to damage during periods of highest growth.
Meteorological Monitoring
Meteorological parameters measured in support
of the Wood Buffalo Environmental Association
air quality monitoring programs are:
•

wind speed and direction

•

temperature

•

difference in temperature at two heights

•

solar radiation

•

relative humidity

Precipitation samples are also collected
and chemically analyzed for acidity and
major constituents.
Monitoring Results
Hourly average temperature extremes in Fort
McMurray ranged from -37.6 to 30.3 oC at
Patricia McInnes and from -38.2 to 31.2 oC at
Athabasca Valley (AMS 7) in 2005. At Fort
McKay the temperature ranged from -38.2 to
30.0 oC, and at Fort Chipewyan (AMS 8) from
-36.8 to 28.1 oC.
Winds in Fort McMurray at the Athabasca Valley
site (AMS 7) were predominantly from the south
(30% of the operational time). Winds were
also frequent from the west and north (13% of
operational time each). Wind direction was
influenced by geography of the location in
the river valley. The average wind speed at
Athabasca Valley was 7.4 km/hr. Winds at the
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Patricia McInnes site (AMS 6) were predominantly
from the west (18% of the operational time) and
the average speed was 12.5 km/hr. The next most
predominant wind direction was from the south
with a frequency of 17% of operational time.
Winds in Fort McKay (AMS 1) averaged 10 km/hr
and were predominantly from the southwest
with a frequency of 25% of the operational time.
Winds were also frequent from the north (14%
of operational time). Winds at Fort Chipewyan
(AMS 8) were predominantly from the southeast
with a frequency of 27% of the operational time.
The next predominant wind directions were
northwest and north (16% of the time each).
The average wind speed at Fort Chipewyan
was 13.0 km/hr.

3.10 Passive Monitoring
Characteristics
Passive monitoring systems are useful adjuncts
to continuous air monitoring networks. They
require no expensive shelters or power, and can
be deployed in remote locations. They provide
average concentrations of pollutants over a
previously selected monitoring period, usually
one to three months.
Monitoring Program
The WBEA uses a network of passive monitors
to measure concentrations of sulphur dioxide,
ozone, and nitrogen dioxide at remote forestry
locations. The network consists of 10 sites, as
shown on the map in Figure 3. Passive samplers
are affected by both meteorological conditions
and their location in relation to the forest canopy.
During 2000, the proximity of several samplers
to the forest canopy was adjusted to provide
results that are more representative of air quality at
that location.
The results from the passive monitoring systems
were compared to continuous air monitoring
stations by co-locating the two types of
monitoring at Fort McKay, AMS 1 and Patricia
McInnes, AMS 6.
In 2002 the WBEA set up four new passive
towers around the Petro-Canada McKay River
project. Sampling began in August 2002 and
the compounds monitored are nitrogen dioxide
(NO2), sulphur dioxide (SO2), ozone (O3) and
hydrogen sulphide (H2S).

Monitoring Results
In comparing the passive and the continuous
monitoring conducted at AMS 1 and AMS 6, it was
found that the results were similar. The results
from the passive sampling at the two stations,
as well as the forest sites, are used by the TEEM
program for dry acid deposition calculations.
The average concentrations of sulphur dioxide,
nitrogen dioxide, and ozone were measured
monthly (bi-monthly in the winter) at each
remote site over the year. Concentrations are
shown in Table 8 of Appendix 1.
Results for sulphur dioxide (SO2), nitrogen
dioxide (NO2) and ozone (O3) were compared at
sites where measurements were made throughout the year and according to location throughout the region. (Monitoring operations were
discontinued at three of the forest or remote
passive sampling sites: PH6, AH8 and PL8 in 2005.
Operations commenced in July 2005 at four new
sites: 205, 210 213 and Gardiner Lake.)
Highest SO2 values were measured at sites closer
to the oil sands plants. The highest average
concentration of SO2 was 2.2 ppb at PH4 and
AH7, east and south of the plants, followed by
1.8 ppb at site PH2, also located to the south. Sites
located at greater distances from the sources
had lower concentrations. The average sulphur
dioxide concentration at PL7, a site north of Fort
McMurray, was 1.0 ppb. Nitrogen dioxide had
the highest average concentration in the urban
areas of Fort McKay and Fort McMurray (AMS1
and AMS6) at 3.8 ppb and 4.4 ppb respectively.
Concentrations of NO2 were lowest at forest
sites PL1 and AH3, with values of 0.6 and
0.9 ppb respectively. Ozone results from the
passive samplers varied little among the sites.
The highest average ozone concentration was
27.5 ppb, measured at AH7 and the lowest concentration of 21.6 ppb occurred at AL8.
The average concentrations from the McKay
River passives in 2005 were 1.4 ppb for NO2, 0.7
ppb for SO2, 23.9 ppb for O3, and 0.1 ppb for H2S.
These values were similar to average concentrations in 2004 of 1.2 ppb for NO2, 0.8 ppb for SO2,
27 ppb for O3 and 0.1 ppb for H2S.
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4.0 terrestrial
environmental
effects monitoring
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In 2005, the Terrestrial Environmental Effects
Monitoring (TEEM) committee focused on
completing outstanding reports and identifying
programs that could address gaps in our
understanding of the effects of emissions
on terrestrial and aquatic ecosystems. TEEM
recognized that to understand the potential
effects on terrestrial and aquatic systems in the
Wood Buffalo airshed, the committee needed to
develop programs that could measure emissions
both in terms of compounds and dispersion (i.e.,
what is in the air and where does it go). Recognizing that the WBEA conducts extensive ambient air monitoring adjacent to emissions sources
(e.g., Syncrude, Suncor, Albian, etc.) and in communities (e.g., Fort McMurray, Fort McKay, Fort
Chipewyan and Anzac), TEEM was interested in
characterizing emissions that might be reaching
more remote forested regions.

4.1 Message from the Chair of the
Terrestrial Environmental Effects
Monitoring Committee
In 2005, the Terrestrial Environmental Effects
Monitoring Committee (TEEM) achieved many
successes. These included the launch of two
pilot air monitoring programs, report finalization
and communication of TEEM Programs. Specifically, TEEM enlisted the expertise of scientists
from the Unites States Forest Service in Riverside,
California to assist us in examining the type and
amount of total Nitrogen that may be entering
our ecosystems. These air monitoring programs
will be continued in 2006.
TEEM also expanded the passive monitoring network to include the construction of passive towers at four new locations (Richardson Backcountry, Birch Mountain, south of Gordon Lake and
near the Saskatchewan border). In addition, the
Science Subcommittee (SSC) planned a workshop
(for March 2006) to solicit technical review comments on the Acidification Monitoring Program.
Information from this workshop will be used
to determine the direction of the Acidification
Monitoring Program. TEEM also communicated
its programs and results at a joint CEMA, RAMP
and WBEA Open House in Fort Chipewyan in
early 2005.

TEEM is looking forward to 2006, and will
focus on continuing to improve, expand and
communicate TEEM Programs.
Darrell Martindale
Chair, Terrestrial Environmental Effects
Monitoring Committee

4.2 Summary
There are challenges associated with measuring
emissions in remote locations due to difficulty of
access and lack of power. TEEM identified the
requirement for instrumentation that does not
require ongoing maintenance and an external
source of power to be placed at remote
locations, which are visited once a month.
The first step was to enlist the expertise of
scientists who had experience in measuring
emissions in remote locations. TEEM consulted
with Dr. Andrzej Bytnerowicz and Dr. Mark Fenn
from the United States Forest Service in Riverside,
California. Both scientists had experience in
assessing air emissions effects on ecosystems.

4.3 Nitric Acid and Ammonia Passives
Dr. Andrzej Bytnerowicz had developed
passive filters that could be used to measure
concentrations of Nitric Acid and Ammonia. Both
are compounds of nitrogen that can be emitted
directly from industrial and urban sources or
naturally in the environment. To date, TEEM’s
monitoring program has focused on nitrogen
dioxide. TEEM implemented a program that
would include the addition of nitric acid and
ammonia passive samplers at all the TEEM
remote passive locations as well as co-locating
these passives at the air monitoring stations.
Information collected would allow TEEM to
assess concentrations of nitrogen compounds
throughout the region. Passive samples were
added during a field visit in April 2005. These
passive samples were replaced monthly at the
remote and ambient air stations. Final results from
the first year of sampling have not been finalized
as preliminary results indicated that another year
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of sampling would aid in the interpretation. TEEM
will continue another year of sampling with an
interim report on the results from the 2005-2006
sampling period expected in May 2006.

4.4 Ion Exchange Resin Sampling
Dr. Mark Fenn has been working with ionexchange samplers (resin samplers) to measure
chemical compounds reaching the forest floor
primarily in the form of rain or snow. Resins
appear as small bits of sand that are contained in
small tubes with a funnel attachment at the top.
The funnel captures rain or snow entering the
system, which is then flushed through the tube
and over the resins. The chemicals in the rain
water are then trapped by the resins and analyzed
to determine the compounds in the rain/snow.
In a pilot study, these resin samplers were placed
at locations immediately adjacent to emission
sources and within a forest ecosystem. Samplers
were placed under trees and under openings in
the canopy. The resins from 2005 were collected
after 11 months of exposure (March 2006) and
have been shipped to Dr. Mark Fenn in California.
Dr. Fenn is preparing a report on the results of
this program and based on those results, TEEM
may implement a larger resin sampling program
throughout the region.

4.5 Acidic Deposition
Both the passive and resin sampling results may
be used to update the TEEMDEP Model that
TEEM developed to assess potential acid input
at the forest passive locations. The TEEMDEP
model was developed in 2001 by Dr. Eric Peake.
The model uses the concentration values from
the passive samplers to determine a deposition
value (i.e. how much acid is hitting the
forest floor).
When the TEEMDEP Model was developed there
was a data gap in relation to the estimates of leaf
area index. Leaf area index provides an estimate
of canopy density. This information is used to
help determine what proportion of emissions
may be hitting the trees versus what may be
entering the forest floor. This is important
because estimates of potential acid emissions
may be higher or lower based on the tree
canopy. To help TEEM determine the actual
leaf area index at the passive monitoring locations
Dr. Derek Peddle from the University of Lethbridge
conducted a field program to measure leaf area
index. The results indicate that leaf-area index
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was over-estimated in the TEEMDEP Model. As
a result, potential acid input has also been overestimated for the passive locations. TEEM is in
the process of updating this model and will
produce new potential acid deposition results
on historical and future data.
TEEM expanded the number of passive samplers
to 11 in 2005 by installing 4 new towers to monitor
air emissions and estimates of deposition. TEEM
will undertake a trend analysis of historical
passive monitoring data in 2006.

4.6 Other Activities
TEEM is working with principal investigators to
complete two outstanding reports; the 2004
Acidification Monitoring Report and the 2004
Lichen Monitoring Report.
TEEM is looking forward to additional field
programs for 2006 and is planning to conduct
a review of current programs to determine
future direction.
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5.0 human exposure
monitoring
program
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The first year of the ongoing Human Exposure Monitoring Program (HEMP) began in 2005 for the
communities of Fort McMurray (January) and Fort Chipewyan (March).
The program has three main objectives. The first of these is to obtain a baseline of selected air
contaminants in the personal, indoor, and outdoor air of regional communities and to record ongoing
measurements of each. The second objective specifically addresses the concerns of the stakeholders
in these regional communities and involves trending parameters of interest. Finally, the program
seeks to extend the existing ambient air monitoring network of the WBEA to include personal
exposure monitoring.

5.1 Message from the Chair of the Human Exposure
Monitoring Program Committee
Field staff training took place in January for Fort McMurray and March in Fort Chipewyan. Members
of the committee were involved in training the field staff responsible for setting up the air sampling
equipment, troubleshooting, data collection procedures and equipment take down. Results from the
initial sampling period will be documented in a report generated by Alberta Health and Wellness that is
expected in the fall of 2006.
The sampling protocol developed for community health monitoring included thirty volunteer participants
in each community. Personal samples were placed in appropriate locations both indoors and outdoors
within the participants breathing zones for a seven day continuous sampling period. Passive
monitors measured sulphur dioxide (SO2), nitrogen dioxide (NO2), ozone (O3), and a set of volatile organic
compounds (VOCs). Active sampling was initiated for inhalable particulate matter (PM2.5).
The HEMP committee collaborated with the Communications Committee to provide our valued
volunteers and participants with a small token of our appreciation for their commitment and dedication.
Our next steps will be to prepare for the sampling period in Fort McKay and Anzac/Fort McMurray
First Nations to be conducted in the Summer of 2006.
The WBEA HEMP program would like to undertake a design and rationale review of its activities.
Documentation is required to describe the program with clear justification of the goals, objectives and
outcomes of the program. Existing documentation is to be integrated into a plain language format.
We’re very grateful to all the volunteers who helped to keep this valuable program on track
and on time.
Darcy Garchinski
Chair, Human Exposure Monitoring Committee
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6.0 communications
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Recognizing the need for transparency and
accountability, care is taken to ensure that
messages related to air quality are not lost in
scientific jargon. The intent of communications
is to explain what the WBEA does in a way that
is meaningful to all stakeholders.

6.1 Message from the Chair of the
Communications Committee
2005 was a year of transition in our communications efforts. To help enhance the region’s understanding of overall monitoring efforts in Wood
Buffalo, the role of communications was revised
to incorporate the Cumulative Environmental
Monitoring Association (CEMA) and the Regional
Aquatic Monitoring Program (RAMP).
The result of the revision was a more synergistic
approach to community education and
awareness initiatives between the WBEA, CEMA
and RAMP. Among the changes brought about
by this cooperative effort was the recruitment
of a joint contract communications consultant.
During the latter half of 2005, priority communications activities were undertaken toward
achieving the following goals:

•

Fortifying stakeholder confidence and
comfort in knowing the air quality of this
region is monitored in real time, year-round

•

Demonstrating the value of the unique and
instrumental role the WBEA has in the region

•

Building assurance among stakeholders
that the integrity of data collected and
reported is scientifically credible

•

Reinforcing that the WBEA is non-profit,
multi-stakeholder organization that is
consensus-driven and community-minded

One of the most significant undertakings in 2005
was the aligning of graphic standards and core
messaging, the goal being to build immediate
recall of our identity and principle function.
To help achieve this goal, a visual graphic
representing the notion of air is now applied to
all print materials. “the air we share” is the primary
theme and any sub-themes developed must
have an obvious link. Incorporating these
commonalities will help to create an identity for
the WBEA that stakeholders can immediately
recognize and identify with.
Radio continues to be an effective communication tool and was used throughout 2005 to
enhance stakeholder awareness and understanding. This involved one 30 second commercial on local radio every weekday morning
for 52 weeks plus the preceding news sponsorship “brought to you by WBEA.” Two radio spots
entitled “Air Facts” were produced and rotated:
one to promote the Air Quality Index (AQI) and
the other to reinforce the extent of monitoring
undertaken by the WBEA year-round. Print
advertising is also used when deemed valuable. For 2005, print advertising included special
events; WBEA 2005 spring tradeshow participation, seasonal messages, and special program
initiatives such as the Human Exposure
Monitoring Program volunteer recruitment
drive and post-study thank you message.
The WBEA hosted a booth exhibit at the 2005
Fort McMurray Spring Tradeshow as a further
means of increasing its profile and offering stakeholders the opportunity to learn more about the
organization through one-on-one interaction.
Participating at tradeshows continues be highly
effective in building awareness. Through
multiple choice surveys, the WBEA was able
to track the number of stakeholders visiting
the booth and benchmark the effectiveness of
communications. Surveys showed that 2005
brought a 95% increase in the number of visitors
to our booth as compared to 2002.
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Spring and summer editions of the WBEA
Quarterly Update newsletter were produced
and distributed to Fort McMurray residents
through the local daily newspaper and to surrounding Aboriginal communities via Canada Post. These newsletters are designed to
engage community stakeholders by including
information that is both of relevance and
interest to them. This includes taking a
more conversational tone and weaving together different air-related topics such as
seasonal changes, air quality comparisons
between major Canadian centres including
Fort McMurray, Elder interviews, updates on
WBEA activities and upcoming events, puzzles,
traditional recipes, etc.
A newly designed website was developed
following a comprehensive review and assessment of the former WBEA site. The driving
goal behind this effort was to create a more
navigable and accessible website for different
stakeholder groups seeking different information
(www.wbea.org).

The WBEA introduced a Community Report
entitled “the air we share”; a digest, community
version of our 2004 Annual Report. Information
was communicated in simple, easy to
understand, terms to ensure that community
members gained a better understanding of the
WBEA and its work. .The report was delivered
to Aboriginal communities and Fort McMurray
residents in tandem with the Regional Aquatic
Monitoring Program’s Community Report.
In 2006 the new Joint Communications Committee strives to be collaborative and strategic
in addressing the communications needs of the
WBEA, CEMA and RAMP.
Michele Toma,
Chair, Communications Committee

links to the Clean Air Strategic Alliance
7.1 Clean Air Strategic Alliance (CASA)
In December of 2005, the Lakeland Industry
Community Association was officially endorsed
by CASA as the seventh airshed zone in the province. Based in Bonneyville, the new air shed will
cover the Bonneyville and Cold Lake region.

shop provided attendees with an excellent
learning opportunity and positive feedback was
received from all participants.

Over the years a number of air sheds in the
province have expressed interest in holding a
workshop to discuss common areas of interest,
present new technologies, analyze issues and
provide an information sharing opportunity. In
October 2005 CASA held its first ever airshed
zones conference which included over 200
participants from across Canada and from as
far away as Saudi Arabia. The WBEA played an
instrumental role in planning and organizing the
event. Bob Scotten, interim Executive Director of
the WBEA, co-chaired the Air Shed Workshop
Organizing Committee.

results and providing data to the CASA Data
Warehouse. The WBEA looks to CASA for
strategic planning and direction to help improve
air quality in Alberta.

The event was extremely successful and included demonstrations of new equipment and
mobile monitoring stations including the new
Edmonton emergency response unit. The work
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The WBEA continues to actively participate
in CASA by communicating air monitoring

For
more
information
about
CASA
and its programs, visit their website at
casa@casahome.org.

7.2 Alberta’s Airshed
Management Zones
Airshed zones are established by local stakeholders to deal with air quality issues in a
specific region. CASA provides the framework
within which an airshed zone functions but each
operates independently as a non-profit society.
Airshed zones are consensus-based and support
the CASA vision.

Passive and/or continuous ambient air quality
monitoring is conducted in each airshed
zone and is funded by the partners in the
airshed zone.

Peace Airshed covers an area of 46,450 square
kilometres that include Peace River, Grand Prairie
and High Prairie.
(www.pasza.ca)
West Central Airshed covers 35,000 square
kilometres in mid-Alberta, including the
communities of Tomahawk, Violet Creek,
Carrot Creek, High Tower and Hinton.
(www.wcas.ca)

Figure 6: Alberta’s Airshed Management Zones
Wood Buffalo Environmental Association
covers approximately 70,000 square kilometres
including Fort McMurray, Fort Chipewyan, Fort
McKay and oil sands developers. The WBEA’s
monitoring network comprises 13 fixed and
13 passive stations.
(www.wbea.org)
Fort Airshed covers 4500 square kilometres in the
Elk Island Park, Fort Saskatchewan and Thorhild
regions. It operates 8 fixed monitoring stations.
(www.fortair.org)
Parkland Airshed covers 45,000 square
kilometres that takes in west central Alberta
including Red Deer. It operates 2 fixed stations
and 34 passive monitors.
(www.pamz.org)
Palliser Airshed covers 150 square kilometres
and includes the city of Medicine Hat and the
Town of Redcliff.
(www.palliserairshed.ca)
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financials

8.1 Auditor’s Report
To the members of Wood Buffalo Environmental Association as at December 31, 2005 and the statements
of revenue and expenditures including supporting schedules, changes in net assets and cash flows for
the year then ended. These financial statements are the responsibilty of the Association’s management.
Our responsibility is to express an opinion on these financial statements based on our audit.
We conducted our audit in accordance with Canadian generally accepted auditing standards. Those
standards require that we plan and perform an audit to obtain reasonable assurance whether the financial statements are free of material misstatement. An audit includes examining, on a test basis, evidence
supporting the amounts and disclosures in the financial statements. An audit also includes assessing the
accounting principles used and significant estimates made by management, as well as evaluating the
overall financial statement presentation.
In our opinion, these financial statements present fairly, in all material respects, the financial postion of
the Association as at December 31, 2005 and the results of its operations and its cash flows for the year
then ended in accordance with Canadian generally accepted accounting principles.

Chartered Accountants
Fort McMurray, Alberta
June 1, 2006
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Wood Buffalo Environmental Association
Statement of Financial Postion as of December 31, 2005
		

2005

2004

Assets			

Current assets			
Cash (Note 3)
1,333,778
1,162,742
Accounts receivable
169,786
44,846
Goods and Services Tax receivable
23,053
Prepaid expenses and deposits
16,033
14,552
1,222,140
		
1,542,650
			
788,520
Capital assets (Note 4)
748,748
Inventory
213,901
213,901
		
2,505,299
2,224,561
			
Liabilities			
Current liabilities			
Accounts payable and accrued liabilities
344,266
144,253
Goods and Services Tax payable
45,169
		
344,266
189,422
			
Commitments (Note 5)			
			

Net Assets			
Investment in capital assets
748,748
Contributed capital (Note 6)
34,358
Internally restricted capital asset replacement reserve (Note 7)
80,905
Unrestricted net assets
1,297,022
			
2,161,033
			
		
2,505,299
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788,520
34,358
57,120
1,155,141

2,035,139
2,224,561

Wood Buffalo Environmental Association
Statement of Revenue and Expenditures for the year ended December 31, 2005
		
2005
			

2004

Revenue			
Contributions (Schedule 1)
2,619,937
3,165,165
Grant
45,000
13,818
Interest
29,453
		
2,694,390
3,178,983
			
Expenditures 			
Ambient air monitoring (Schedule 2)
1,437,976
1,506,258
473,570
505,657
TEEM vegetation and soil monitoring (Schedule 4)
Office and administration (Schedule 3)
443,214
487,545
96,391
13,013
Human exposure monitoring program (Schedule 5)
		
2,451,151
2,512,473
			
Excess of revenue over expenditures before
amortization and write-down of capital assets
243,239
666,510
			
Amortization and write-down of capital assets
Amortization
117,345
120,322
Write-down of capital assets
687,208
		
117,345
			
Excess (Deficiency) of revenue over expenditures
125,894
			

807,530
(141,020)
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Wood Buffalo Environmental Association
Statement of Cash Flows for the year ended December 31, 2005
		

2005

2004

Cash received from contributors
2,471,944
Cash received from grants
45,000
Amount paid to contractors and suppliers
(2,142,189)
Amount paid to employees
(155,599)
Interest received
29,453
			
		
248,609
			

3,139,860
(2,195,973)
(246,771)
13,818

Cash flows from operating activities			

710,934

Cash flows from investing activities			
Purchases of capital assets
Net increase in cash and cash equivalents
Cash and cash equivalents, beginning of year
Cash and cash equivalents, end of year

(77,573)
171,036
1,162,742
1,333,778

(102,880)
608,054
554,688
1,162,742

Cash and cash equivalents is comprised of:			
Cash
1,333,778
898,747
263,995
Short-term deposits
		
1,333,778
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1,162,742

Wood Buffalo Environmental Association
Schedule 1 - Contributions for the year ended December 31, 2005
		

2005

2004

1,059,945
657,858
338,992
145,779
133,866
107,000
102,416
96,628
94,778
49,493
5,350
(172,168)

1,455,537
1,059,513
434,630
68,643
148,406
150,448
21,400
21,400
21,400
5,350
(221,562)

2,619,937

3,165,165

2005

2004

8,790
26,641
894,444
388,346
36,278
35,703
12,970
15,844
18,960

63,184
896,523
24,359
369,149
3,888
31,724
35,134
47,298
1,596
13,959
1,500
17,944

1,437,976

1,506,258

Contributions			
Syncrude Canada Ltd.
Suncor Energy Inc.
Albian Sands Energy Inc.
Canadian Natural Resources Ltd.
OPTI Nexen
UTS
Petro Canada Oil Sands
Deer Creek
Husky Energy
Imperial Oil
Williams Energy
Less: Goods and Services Tax included in contributions

		

Wood Buffalo Environmental Association
Schedule 2 - Ambient Air Monitoring Expenditures
for the year ended December 31, 2005
		

Expenditures			
Acid Deposition (Transport)
Contracts: Operations and maintenance - extras
Contracts: Operations and maintenance - regular
Equipment repair and parts
Lab analysis
McKay River project
Passive monitoring analysis
Passive monitoring transportation
Phase II strategic plan
QA/QC Audit
Station equipment rental costs
Station insurance
Station land lease
Station utilities
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Wood Buffalo Environmental Association
Schedule3 - Office and Administration Expenditures
for the year ended December 31, 2005
		

2005

2004

27,489
3,992
816
150
13,427
2,467
12,691
2,058
86
11,985

41,046
1,928
6,482
475
4,505
17,889
6,330
17,435
7,991
47
5,121

		
75,161
			

109,249

Communications			
Annual report
Brochures
Communication tools
Meals and entertainment
Miscellaneous
Newsletter
Newspaper advertising
Radio advertising
Trade fair
Travel
Website

Administration personnel			
Administrative/secretarial services
Bookkeeping
Environmental assistant
Executive Director
Total wages/contracts
Employee benefits

55,333
20,192
29,615
37,562
142,702
12,897

35,480
29,449
82,813
76,735
224,477
22,294

		
155,599
			

246,771

Office expenses			
Advertising
Bank charges and interest
Computer and other expenses
Conferences and meetings
Data Interpretation (summary report)
Insurance
Meals and entertainment
Miscellaneous
Occupancy costs
Office equipment lease
Office, postage and stationery
Open house
Professional fees
Repairs and maintenance
Staff development
Strategic workshops
Telephone, fax and internet

14,418
608
913
8,189
12,710
1,448
719
1848
12,792
6,500
3,188
2,758
102,175
4,871
2,238
6,273
8,015

1,852
179
3,414
2,175
6,120
2,599
8,991
11,343
3,718
2,084
22,291
7,732
5,040
8,591
7,869

		
189,663
			
Stakeholder involvement
16,579
Travel
6,212

93,998

443,214

487,545
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32,883
4,644

Wood Buffalo Environmental Association
Schedule 4 - TEEM Vegetation and Soil Monitoring Expenditures
for the year ended December 31, 2005
		

2005

2004

251,474
66,367
32,456
17,468
63,914
1,525
20,622
12,811
1,901
1,086
1,076
2,870

210,899
78,159
300
104,525
5,413
483
35,074
52,580
2,574
2,827
88
369
12,366

473,570

505,657

Expenditures			
Acid plot - jack pine
Administration
Eutrophication literature
Lichen long term monitoring
Lichen pilot study
Nitrogen response study
Project management recruitment
Science advice
Science advisory consultants
Soil microbiology
SSC / ISC meetings
Stakeholder participation
TEEM conferences and meetings
TEEM database
Workshops

		

Wood Buffalo Environmental Association
Schedule 5 - Human Exposure Monitoring Program Expenditures
for the year ended December 31, 2005
		

2005

2004

89,622
1,790
4,301
678

7,290
1034
3,438
1,251

96,391

13,013

Expenditures			
Communications
Presentation and promotions
Travel
Working group meeting expenses

		

WBEA
WBEA2005
2005| 43
|7

appendices

6 | WBEA 2005

Appendix 1 – 2005 Ambient Air Monitoring Data
Table 1. Average concentration of SO2 (ppb) for 2005
STATION

ANNUAL
AVERAGE

1-HOUR
MAXIMUM

MAXIMUM
AVERAGE

Fort McKay (AMS 1)

1.59

125.7

124.1

Mildred Lake (AMS 2)

2.25

146.5

144.3

Buffalo Viewpoint (AMS 4)

1.25

187.3

186.1

Mannix (AMS 5)

2.96

178.2

175.2

1.1

151

149.9

Athabasca Valley (AMS 7)

1.06

70.4

69.3

Fort Chipewyan (AMS 8)

0.35

19.4

19

Albian mine site (AMS 10)

1.86

171

169.1

Patricia McInnes (AMS 6)

Lower Camp - air quality (AMS 11)

2.19

161.3

159.1

Millennium Mine (AMS 12)

1.58

122.6

121

Syncrude UE1 (AMS 13)

1.35

135.1

133.8

ANNUAL
AVERAGE

1-HOUR
MAXIMUM

MAXIMUM
AVERAGE

0.51

16.6

16.1

Table 2. Average concentration of TRS/H2S (ppb) for 2005
STATION
Fort McKay (AMS 1)
Mildred Lake (AMS 2)

0.75

41.2

40.4

Buffalo Viewpoint (AMS 4)

0.23

26.7

26.5

Mannix (AMS 5)

0.46

21.4

20.9

Patricia McInnes (AMS 6)

0.32

6.6

6.3

Athabasca Valley (AMS 7)

0.51

6.6

6.1

Barge Landing (AMS 9)

0.56

10.1

9.5

Lower Camp - air quality (AMS 11)

0.56

17.4

16.8

Millennium Mine (AMS 12)

0.53

8.4

7.9

Syncrude UE1 (AMS 13)

0.49

25.4

24.9

1-HOUR
MAXIMUM

MAXIMUM
AVERAGE

Table 3. Average concentration of THC (ppm) for 2005
STATION

ANNUAL
AVERAGE

Fort McKay (AMS 1)

1.97

5.5

3.5

Mildred Lake (AMS 2)

1.95

6.8

4.8

Buffalo Viewpoint (AMS 4)

1.96

4.7

2.7

Mannix (AMS 5)

1.99

9

7

Patricia McInnes (AMS 6)

1.96

3.6

1.6

Athabasca Valley (AMS 7)

2.04

6.7

4.7

2.1

5.1

3

Albian mine site (AMS 10)

2.23

12.7

10.5

Lower Camp - air quality (AMS 11)

2.08

8.5

6.4

2.3

9

6.7

2.08

4.8

2.7

Barge Landing (AMS 9)

Millennium Mine (AMS 12)
Syncrude UE1 (AMS 13)

WBEA
WBEA2005
2005| 45
|7

Table 4. Average concentration of NO2 (ppb) for 2005
STATION

ANNUAL
AVERAGE

1-HOUR
MAXIMUM

MAXIMUM
AVERAGE

Fort McKay (AMS 1)

5.35

52.8

47.4

Patricia McInnes (AMS 6)

5.76

43.6

37.8

Athabasca Valley (AMS 7)

9.07

57.7

48.6

Fort Chipewyan (AMS 8)

0.76

30.1

29.3

Albian mine site (AMS 10)

9.13

71.8

62.7

Millennium Mine (AMS 12)

11.82

76.7

64.9

Syncrude UE1 (AMS 13)

4.44

39.4

35

ANNUAL
AVERAGE

1-HOUR
MAXIMUM

MAXIMUM
AVERAGE

19.96

62.3

42.3

Patricia McInnes (AMS 6)

20

58.5

38.5

Athabasca Valley (AMS 7)

18.88

67

48.1

Fort Chipewyan (AMS 8)

26.28

53.4

27.1

18.41

61.3

42.9

1-HOUR
MAXIMUM

MAXIMUM
AVERAGE

Table 5. Average concentration of O3 (ppb) for 2005
STATION
Fort McKay (AMS 1)

Syncrude UE1 (AMS 13)

Table 6. Average concentration of PM2.5 (ug/m3) for 2005
STATION

ANNUAL
AVERAGE

Fort McKay (AMS 1)

4.13

72.7

68.6

Patricia McInnes (AMS 6)

3.24

58.8

55.6

Athabasca Valley (AMS 7)

3.5

121.2

117.7

Fort Chipewyan (AMS 8)

2.39

97.3

94.9

Albian mine site (AMS 10)

4.71

182.1

177.4

Millennium Mine (AMS 12)

4.73

252.1

247.4

Syncrude UE1 (AMS 13)

3.4

63.9

60.5

ANNUAL
AVERAGE

1-HOUR
MAXIMUM

MAXIMUM
AVERAGE

0.22

6.2

6

Table 7. Average concentration of CO (ppm) for 2005
STATION
Athabasca Valley (AMS 7)
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Table 8. Average Concentration Passive Monitoring of NO2, SO2, O3 and H2S in 2005
SITE

NITROGEN
DIOXIDE

SULPHUR
DIOXIDE

OZONE

HYDROGEN
SULPHIDE

1.2

1.0

25.6

NA

PH6*
AH8*
PL8*
PL7
AL8

1.2

1.4

21.6

NA

PH4

3.0

2.2

24.3

NA

PH2

2.3

1.8

24.5

NA

PL1

0.6

1.0

27.4

NA

AH3

0.9

0.9

26.1

NA

AH7

1.2

2.2

27.5

NA

205**

0.3

0.9

20.7

NA

210**

0.2

0.5

19.3

NA

213**

0.1

0.6

22.5

NA

Gardiner Lake**

0.2

0.4

22.0

NA

AMS1

3.8

1.7

21.0

NA

AMS6

4.4

1.3

23.8

NA

MK1 [SW]

1.1

0.6

23.7

0.07

MK2 [NW]

1.2

0.7

23.8

0.08

MK3 [SE]

1.6

0.7

23.9

0.09

MK4 [NE]

1.6

0.7

24.2

0.08

MK Averages

1.4

0.7

23.9

0.08

* TEEM site discontinued in 2005
** TEEM site added in July 2005
Forest Sites – PL, PH, AL, AH (for TEEM Program)
AMS – Air Monitoring Stations, Fort McKay (AMS1), Patricia McInnes (AMS6)
MK – McKay River Passives

Appendix II – 2005 Meteorological Observations
Table 9. Temperature data at WBEA sites in 2005 (C)
STATION
Fort McKay (AMS 1)
Mildred Lake (AMS 2)3.41
Buffalo Viewpoint (AMS 4)

ANNUAL
AVERAGE

1-HOUR
MAXIMUM

1-HOUR
MINIMUM\

MAXIMUM
AVERAGE

2.08

30

-38.2

27.9

31.1

-35.7

27.7

3.03

29.8

-38.5

26.8

Mannix (AMS 5)

2.3

29.4

-36.5

27.1

Patricia McInnes (AMS 6)

2.47

30.3

-37.6

27.8

Athabasca Valley (AMS 7)

2.76

31.2

-38.2d

28.4

Fort Chipewyan (AMS 8)

0.8

28.1

-36.8

27.3

Barge Landing (AMS 9)

2.4

30.8

-37.2

28.4

Albian mine site (AMS 10)

3.42

31.6

-33.1

28.2

Lower Camp - air quality
(AMS 11)

2.91

29.5

-37.8

26.6

Millennium Mine (AMS 12)

2.32

30.9

-37.9

28.6

Syncrude UE1 (AMS 13)

1.68

30.7

-40.5

29
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Table 10. Wind Speed data at WBEA sites in 2005 (km/hr)
STATION

ANNUAL
AVERAGE

1-HOUR
MAXIMUM

MAXIMUM
AVERAGE

Fort McKay (AMS 1)

10.08

34.9

24.8

Mildred Lake (AMS 2)

10.53

38.8

28.3

Buffalo Viewpoint (AMS 4)

10.49

43.5

33

Mannix (AMS 5)

6.89

39.6

32.7

Patricia McInnes (AMS 6)

12.52

44.1

31.6

Athabasca Valley (AMS 7)

7.41

33.7

26.3

Fort Chipewyan (AMS 8)

13.01

46.5

33.5

Barge Landing (AMS 9)

5.52

21.9

16.4

Albian mine site (AMS 10)

7.7

28.8

21.1

Lower Camp - air quality (AMS 11)

13.39

47.6

34.2

Millennium Mine (AMS 12)

8.39

38

29.6

Syncrude UE1 (AMS 13)

4.52

18.1

13.6

ANNUAL
AVERAGE

1-HOUR
MAXIMUM

MAXIMUM
AVERAGE

70

96

26

75.16

100

24.8

Table 11. Relative Humidity data at WBEA sites in 2005 (%)
STATION
Fort McKay (AMS 1)
Fort Chipewyan (AMS 8)

Table 12. Wind Direction data at WBEA sites in 2005
(% time from each direction)
STATION

N

NE

E

SE

S

SW

W

NW

Fort McKay (AMS 1)

20.1

5.7

4.1

7.4

25.4

11.6

11.5

14.2

Mildred Lake (AMS 2)

24.5

4.4

4

16.8

21.1

9

10.4

9.8

35

5.8

3.5

30.8

6.2

3.9

7.1

7.6

Buffalo Viewpoint (AMS 4)

22.9

4

3.1

27.5

12.6

9

11.5

9.4

Mannix (AMS 5)

18.6

19.6

7.4

14.1

10.3

Lower Camp-meteorology
(AMS 3)

17.8

7.4

4.8

Patricia McInnes (AMS 6)

8.4

8.2

7.3

17

12.3

19.7

12.9

14.2

Athabasca Valley (AMS 7)

17.4

4.1

5

29.6

7.9

13.9

9.1

13.1

Fort Chipewyan (AMS 8)

6.7

9.3

27

8.4

8.2

7.9

16.2

16.4

Barge Landing (AMS 9)

18.2

8.1

3.7

11.9

21.7

14.7

8.3

13.4

15

11.6

7.1

6.6

20.1

16.4

12.6

10.6

Lower Camp-air quality
(AMS 11)

20.8

7.4

5.3

31.5

5.6

3.7

11.8

13.9

Millennium Mine (AMS 12)

16.4

12.3

4.1

13.6

25.6

11.9

7.3

8.8

Syncrude UE1 (AMS 13)

21.4

7.2

2.2

1.2

2.2

4.4

15.8

45.6

Albian mine site (AMS 10)
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Appendix III –
WBEA Committee Members
Governance Committee
Ann Dort-MacLean, President Fort McMurray Environmental Association
Derek Chubb, Vice President Suncor Energy Inc.
Darcy Garchinski, Secretary Treasurer Northern Lights Health Region
Blair Whenham, Director Athabasca Chipewyan First Nation IRC
Kem Singh, Director - Alberta Environment
Michael Burt, Director – OPTI Canada
Communications Committee
Michele Toma, Chair - Syncrude Canada Ltd.
Petrina Fudge - Albian Sands Energy Inc.
John Marcel - Athabasca Chipewyan First Nation
Flossie Cree -Athabasca Tribal Council
Joanne Hogg - Canadian Natural Resources Ltd
Madeline Delisle - Fort McKay First Nation
Madeline Delisle - Fort McKay Métis Local # 122
Robert Cree - Fort McMurray First Nation
Sherwin Shih -Mikisew Cree First Nation
Dave Coll - OPTI/Nexen
Jagdev Shahi Regional Municipality of Wood Buffalo
Karyn Hobbs - Suncor Energy Inc.
Tammy Loga - WBEA
Human Exposure Monitoring Committee
Jonathan Robb - Alberta Health and Wellness
Flossie Cyprien - Athabasca Tribal Council
Stephanie Mah - Albian Sands Energy Inc.
Joe Adam - Athabasca Chipewyan First Nation
Alice Martin - Mikisew Cree First Nation
Natasha Rowden - Canadian Natural Resources
Madeline Delisle - Fort McKay IRC
Tony Thepsouvanh - Health Canada First Nations
& Inuit Health Branch
Jon Elliott - Health Canada First Nations & Inuit
Health Branch
Sonny Flett Métis Industry Consultation Association
Darcy Garchinski - Northern Lights Health Region
Donna Cyprien - Nunee Health Authority
Yvonne Gazzard - Suncor Energy Inc.
Randy Visser - Syncrude Canada Ltd.
Russ Miyagawa - Toxics Watch Society of Alberta
Funding Committee
Samantha James - Albian Sands Energy Inc.
Calvin Duane - Canadian Natural Resources Ltd
Mark Montemurro - Deer Creek Energy Ltd.

Don Sutherland - Husky Energy
Stuart Nadeau - Imperial Exxon-Mobil Oil
Michael Burt - OPTI/Nexen
Sheila Chernys - Petro-Canada
Derek Chubb - Suncor Energy Inc.
Rolf Hopkinson – Syncrude Canada Ltd.
Doug McDonald - UTS Foothills Energy Corporation
Richard Funk - Williams Energy Canada Inc.
Executive Director - WBEA
Milrose Mancelita - WBEA
Ambient Air Technical Committee
Diane Phillips, Chair - Syncrude Canada Ltd.
Ed Rahn - Alberta Energy and Utilities Board
Murray Eliuk - Alberta Environment
Samantha James - Albian Sands Energy Inc.
Lisa King - Athabasca Chipewyan First Nation
Natasha Rowden - Canadian Natural Resources
Tom Bourke - Jacques Whitford (Contractor)
Peter D. Reid - Jacques Whitford (Contractor)
Madeline Delisle - Fort McKay IRC
Patrick O’Brien - Suncor Energy Inc
Andre Cummins - Suncor Energy Inc.
Leah Kirkpatrick - Suncor Energy Inc.
Sheila Chernys - Petro-Canada
Terrestrial Environmental Effects Monitoring
Martina Krieger - Alberta Environment
Darrell Matindale - Albian Sands Energy Inc.
Pat Marcel - Athabasca Chipewyan First Nation
Alice Martin - Athabasca Tribal Council
Calvin Duane - Canadian Natural Resources
Shannon Crawley Chipewyan Prairie Dene First Nation IRC
Bryan Kemper - Fort McKay First Nation
Bryan Kemper - Fort McKay Métis Local # 122
Ian Walker - Fort McMurray First Nation
Stuart Nadeau - IMPERIAL Exxon-Mobil Oil
Sherwin Shih - Mikisew Cree First Nation
Darcy Garchinski - Northern Lights Health Region
Laura Whittle - Opti
Melanie Sharpe - OPTI/Nexen
Karen McDonald - Pembina Institute
Collin Cumberland - Petro-Canada
Patrick O’Brien - Suncor Energy Inc.
Clara Qualizza - Syncrude Canada Ltd.
Richard Funk - Williams Energy Canada Inc.
Liana Luard - Sustainable Resource Development
Murray Hilderman - Saskatchewan Environment
Veronica Chisholm - Veronica Chisholm
(Contractor)
Robert Scotten Wood Buffalo Environmental Association
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Appendix IV – WBEA Members
Alberta Energy and Utilities Board
Alberta Environment
Alberta Sustainable Resource Development
Albian Sands Energy Inc.
Athabasca Chipewyan First Nation
Athabasca Tribal Council
Canadian Natural Resources Ltd.
Chipewyan Prairie Dene First Nation
Deer Creek Energy Ltd.
Fort McKay First Nation
Fort McKay Métis Local #122
Fort McMurray Environmental Association
Fort McMurray First Nation
Husky Energy
Imperial Exxon-Mobil Oil
Métis Industry Consultation Association
Mikisew Cree First Nation
Northern Lights Health Region
Nunee Health Authority
OPTI/Nexen
Pembina Institute for Appropriate Development
Petro-Canada
Regional Municipality of Wood Buffalo
Saskatchewan Environment
Suncor Energy Inc. - Derek Chubb
Syncrude Canada Ltd.
Synenco
Toxics Watch Society of Alberta
UTS Energy Corporation
Williams Energy Canada Inc.

Appendix V – Glossary of Terms
Abbreviations
BTEX – Benzene, Toluene, Ethylbenzene and Xylene
are volatile aromatic compounds. When found in
sufficient quantities can affect human health. Benzene is
a known carcinogen.
CASA - Clean Air Strategic Alliance is a multistakeholder society sponsored by the Alberta Health
and Wellness, Alberta Energy and Utilities Board and
Alberta Environment which provides a forum to discuss
and address issues related to air monitoring and quality
in the province.
Chlorosis – Yellowing of leaf tissue due to a lack
of chlorophyll.
CH4 - methane is a colourless, odourless gas, which is the
most common hydrocarbon in the earth’s atmosphere. It is
of significance as a greenhouse gas responsible for global
warming. About 20% of the total greenhouse effect is
attributable to methane.
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NOx - oxides of nitrogen are formed when nitrogen
combines with oxygen during the combustion of fossil
fuels. Other sources are the natural degradation of
vegetation and the use of chemical fertilizers. Oxides of
nitrogen affect visibility and lead to ozone formation. For
monitoring purposes nitrogen oxides are considered the
sum of nitric oxide and nitrogen dioxide.
NO - nitric oxide is the major oxide of nitrogen produced
by combustion. It is rapidly oxidized to nitrogen dioxide
in the atmosphere.
NO2 - nitrogen dioxide is the most abundant of the
oxides of nitrogen in the atmosphere. It is a reddishbrown gas. The Alberta Ambient Air Quality Objectives
of a 1-hour average concentration of 212 ppb, a 24-hour
average concentration of 106 ppb, and an annual average
concentration of 32 ppb, are based on the prevention
of human effects.
O3 - ozone at ground level is formed by the chemical
reaction of hydrocarbons and NOx in the presences of
sunlight. At high concentrations, it may contribute to crop
damage and cause respiratory problems. The Alberta
objective for ozone is 82 ppb for a 1-hour average. In the
stratosphere, ozone protects the earth from excessive
ultraviolet radiation.
pH - the measurement of the degree of acidity on a scale
of 1 to 14. One is very acidic, 7 is neutral and 14 is very
alkaline. The natural pH of precipitation in the absence of
pollution is thought to be 5.6.
PM10 - particles less than 10 micrometres in diameter, small
enough to be inhaled but do not reach the lungs.
PM2.5 - particles less than 2.5 micrometres in diameter,
small enough to be inhaled and may reach the lungs.
Concentrations greater than 30 µg/m3 are thought to
adversely affect pulmonary function.
SO2 - Sulphur dioxide is formed during the processing
and combustion of fossil fuels containing sulphur. It is a
colourless gas with a pungent odour, and can be detected
by taste and odour at concentrations as low as 300 ppb.
Historically SO2 is the main component of acid rain.
TRS – Total reduced sulphur compounds are mainly
of hydrogen sulphide with small amounts of mercaptans.
TRS is increasingly referred to as reduced sulphur
compounds, RSC.

VOCs - volatile organic compounds can be emitted
naturally or as by-products of industrial processes.
Examples are terpenes produced by forests, ethylene
from industrial and natural sources, and chloroform
from industry.

Units of Measure
ppb - parts per billion by volume
ppm - parts per million by volume
µg/m3 - micrograms per cubic metre
keq ha-1yr--1 - kiloequivalents per hectare per year
kg ha-1yr-1 - kilograms per hectare per year

Definition of Terms
Alberta Objectives - concentration values adopted
by the Province of Alberta with the intention to protect
Alberta’s air quality. Alberta Objectives for SO2, NO2,
O3 and several other pollutants are based on an
evaluation of scientific, social, technical and economic
factors. Alberta Objectives may be for 1 hour, 24 hours, or
1-year average concentrations.
Ambient air quality - the concentration of pollutants
in the ambient air. Generally, the concentrations of gases
or particles to which the general population would be
exposed, as opposed to the concentration of pollutants
emitted by a specific source.
Average annual concentration - the sum of the
1-hour average concentration measurements for the year
divided by the number of hours that measurements were
made within that year. It can be compared against the
recommended guideline for the same period to assess
absolute air quality or against other year’s data to assess
improvement or degradation of air quality in the same air.
Critical Load - is a measure of how much pollution an
ecosystem can tolerate; in other words, the threshold
above which the pollutant load harms the environment.
Different regions have different critical loads. Ecosystems
that can tolerate acidic pollution have high critical loads,
while sensitive ecosystems have low critical loads.
Target Load - the maximum level of acidic atmospheric
deposition that affords long-term protection from
adverse ecological consequences and that is practically
and politically achievable.
Volume-weighted pH - the average pH of precipitation throughout the year when the volume of rainfall
and the H+ concentration of each precipitation sample
is considered.
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For more information on
the Wood Buffalo Environmental Association
please contact:
Wood Buffalo Environmental Association
#214 Morrison Centre
9914 Morrison Street
Fort McMurray, Alberta
T9H 4A4
Phone: (780) 799-4420		
Fax: (780) 715-2016
E-mail: wbea.ed@shawlink.ca
http://www.wbea.org

For more information on
the Clean Air Strategic Alliance please contact:
Clean Air Strategic Alliance
10035 – 108th Street NW		
10th Floor
Edmonton, AB
Phone: (780) 427-9793		
Fax: (780) 422-3127
E-mail: casa@casahome.org
http://www.casahome.org
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