


1.2 Purpose of Report

This quarterly report summarizes key results of data collected in the third quarter (July to September) of
the calendar year 2008. Specifically, completeness of monitoring data, quarterly summary statistics for
selected air quality parameters, and contraventions of approval terms and applicable air quality
monitoring objectives are summarized and discussed.



2 Results and Discussion
2.1 Regional Ambient Air Quality Monitoring Program
2.1.1 Data Completeness

Data capture rates for PM;o and PM, 5 intermittent samples are listed in Table 3. There were no
instances of invalid or missing data for intermittent PM;, and PM, 5 samples out of 60 samples sought
during the third quarter.

Table 3 Data capture rates for intermittent PM;o and PM,s monitoring during
third quarter 2008.
Powers AMS Genesee AMS
Month: July | August | September Ti’?al July | August | September chfte;l
PMyo: 5/5 5/5 5/5 15/15 5/5 5/5 5/5 15/15
PM, s: 5/5 5/5 5/5 15/15 5/5 5/5 5/5 15/15
Table 4 Data capture rates for passive monitoring parameters during
third quarter 2008.
Parameter Capture Rate
NO, 54/54
SO, 33/33
O3 36/36

Note: Data capture rates expressed as number of valid
samples /total number of samples.

Third quarter (Q3) 2008 uptimes for continuous monitoring equipment and air monitoring stations are
summarized in Table 5. Data capture rates for continuous monitoring parameters at all air monitoring
stations were well above the 90% criterion on a monthly basis as stipulated in the Air Monitoring Directive
(1989), except as noted below. High uptimes indicate that equipment in the continuous air monitoring
network was generally well-maintained. The following monitoring notes are made for the third quarter:

Powers AMS:

o The PM, 5 analyzer experienced unstable operation, returning uptimes of 97.8%, 99.9%, and
98.8% respectively in July, August, and September.

Meadows AMS:

e All analyzers and meteorological equipment returned uptimes of 99.2% (July) and 97.8% (August)
due to power failure.

e The station experienced an extended power failure from September 26 to 29 and returned
uptimes of 84% in September. This incident was reported to Alberta Environment on
September 29" (Reference Number 206241).



Wagner AMS:

All analyzers and meteorological equipment recorded data for 80.5% in July. The station was
removed from service from July 4 to July 9 due to road construction nearby generating large
amounts of dust and vibration (Pollution Control reference number 203773). The station also
experienced power failure during the month. The reporting uptime was 96.7%, as scheduled
downtime is not included.

The wind head experienced data failure and returned an uptime of 99.7% in August.

All analyzers and meteorological equipment returned uptimes of 99.7% due to data acquisition
failure in September.

Genesee AMS:

The PM, 5 analyzer experienced unstable operation, returning an uptime of 98.7% in July and
98.9% in August.

The station experienced data acquisition failure in August (returning uptimes of 99.6% for all
analyzers) and a power failure in September (returning uptimes of 97.5% for all analyzers and
meteorological equipment).

2.1.2 Summary Statistics

Box-and-whisker plots were used to display continuous air quality data during Q3 2008. The plots
presented include:

1-hour average NO, concentrations from continuous monitoring (Figure 4)
24-hour average NO; concentrations from continuous monitoring (Figure 5)
1-hour average SO, concentrations from continuous monitoring (Figure 6)
24-hour average SO, concentrations from continuous monitoring (Figure 7)
1-hour average O3 concentrations from continuous monitoring (Figure 8)
8-hour average O3 concentrations from continuous monitoring (Figure 9)
24-hour average PM, 5 concentrations from continuous monitoring (Figure 10)
24-hour average PMo concentrations from intermittent monitoring (Figure 11)
24-hour average PM, 5 concentrations from intermittent monitoring (Figure 12)

All measured concentrations were below applicable AAAQOs or Canada Wide Standard (CWS) values
shown in these figures at each of the air monitoring stations.
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Table 5

Data capture rates expressed as percentages for continuous monitoring parameters during Q3 2008.

Powers AMS Meadows AMS Wagner AMS Genesee AMS

Month: Jul Aug Sep & Jul Aug Sep as Jul Aug Sep as Jul Aug Sep Qas

ave ave ave ave
NO, 100 99.9 100 999 | 99.2 | 97.8 84 943 | 96.8 100 99.7 | 98.9 100 996 | 97.5 99
SO, 100 99.9 100 99.9 | 99.2 | 97.8 84 943 | 96.8 100 99.7 | 98.9 100 996 | 97.5 99
O3 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 100 99.6 97.5 99
PM, 5 97.8 98.8 99.3 99.4 n/a n/a 84 n/a n/a n/a n/a n/a 98.7 98.9 97.5 99.4
WSP 100 99.9 100 999 | 99.2 | 97.8 84 943 | 96.9 | 99.7 | 99.7 | 98.8 100 996 | 97.5 99
WDR 100 99.9 100 99.9 | 99.2 | 97.8 84 943 | 96.9 100 99.7 | 98.9 100 996 | 97.5 99
T, 100 99.9 100 999 | 99.2 | 97.8 84 94.3 | 96.9 100 99.7 | 98.9 100 99.6 | 97.5 99
Tio n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 100 99.6 97.5 99
RH 100 99.9 100 999 | 99.2 | 97.8 84 943 | 96.9 | 99.7 | 99.7 | 98.9 100 996 | 97.5 99

Note:  Jul = July; Aug = August; Sep = September; Q3 ave = average for third quarter.
wind speed.
wind direction.

WSP =
WDR =

T2=

Tio=
RH =
n/a=

temperature at 2 metre height above ground.
temperature at 10 metre height above ground.

relative humidity.

not applicable.
Where indicated, a bolded value represents <90% uptime.
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Figure 4 Box-and-Whisker plot of 1-hour average NO, concentrations from

continuous monitoring at selected air monitoring stations (Q3 2008).

Note:  25th percentile (bottom of box)
50th percentile (horizontal line within box)
75th percentile (top of box)
98th percentile (diamond)
maximum (top T)
Some of the values cannot be clearly observed in the figure (e.g., the 25th to
75th percentiles) because their magnitudes are too small.
Concentration values shown in the box-and-whisker plot are tabulated below in ug/m3:
July August September
Genesee| Meadows Powers| Wagner| Genesee| Meadows Powers| Wagner| Genesee| Meadows Powers| Wagner
25th percentile 0 1 1 3 2 1 1 4 0 1 2 3
50th percentile 1 3 2 5 4 3 2 6 2 6 3 6
75th percentile 4 8 4 8 7 8 4 10 5 14 6 9
98th percentile 19 27 13 20 23 35 14 22 19 33 18 21
Maximum 43 48 44 38 32 52 139 36 33 51 34 36
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Figure 5 Box-and-Whisker plot of 24-hour average NO, concentrations from
continuous monitoring at selected air monitoring stations (Q3 2008).
Note:  25th percentile (bottom of box)
50th percentile (horizontal line within box)
75th percentile (top of box)
98th percentile (diamond)
maximum (top T)
Some of the values cannot be clearly observed in the figure (e.g., the 25th to
75th percentiles) because their magnitudes are too small.
Concentration values shown in the box-and-whisker plot are tabulated below in pg/ms:
July August September
Genesee| Meadows Powers| Wagner| Genesee| Meadows Powers| Wagner| Genesee| Meadows Powers| Wagner
25th percentile 2 3 2 5 3 3 2 5 2 5 3 5
50th percentile 3 6 3 6 5 5 3 7 4 9 4 7
75th percentile 5 8 5 7 7 8 5 9 6 11 6 8
98th percentile 9 12 8 11 13 17 7 13 7 22 10 12
Maximum 10 13 12 12 13 17 7 14 7 24 13 12
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Figure 6 Box-and-Whisker plot of 1-hour average SO, concentrations from

continuous monitoring at selected air monitoring stations (Q3 2008).

Note:  25th percentile (bottom of box)
50th percentile (horizontal line within box)
75th percentile (top of box)
98th percentile (diamond)
maximum (top T)
Some of the values cannot be clearly observed in the figure (e.g., the 25th to
75th percentiles) because their magnitudes are too small.
Concentration values shown in the box-and-whisker plot are tabulated below in pg/ms:
July August September
Genesee| Meadows| Powers| Wagner| Genesee| Meadows| Powers| Wagner| Genesee| Meadows Powers| Wagner
25th percentile 0 0 0 0 0 0 0 0 0 0 0 0
50th percentile 1 0 0 0 0 0 0 0 0 0 0 1
75th percentile 3 0 0 1 2 0 0 2 1 0 0 2
98th percentile 38 12 17 20 31 10 10 25 30 17 23 19
Maximum 112 42 98 61 65 39 61 56 71 60 78 135
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Figure 7 Box-and-Whisker plot of 24-hour average SO, concentrations from
continuous monitoring at selected air monitoring stations (Q3 2008).
Note:  25th percentile (bottom of box)
50th percentile (horizontal line within box)
75th percentile (top of box)
98th percentile (diamond)
maximum (top T)
Some of the values cannot be clearly observed in the figure (e.g., the 25th to
75th percentiles) because their magnitudes are too small.
Concentration values shown in the box-and-whisker plot are tabulated below in ug/m3:
July August September
Genesee| Meadows Powers| Wagner| Genesee| Meadows Powers| Wagner| Genesee| Meadows Powers| Wagner
25th percentile 1 0 0 0 1 0 0 1 0 0 0 1
50th percentile 2 0 0 1 2 0 0 2 1 0 0 2
75th percentile 6 1 1 2 4 1 1 6 3 2 1 3
98th percentile 15 4 10 6 13 4 5 8 10 8 12 6
Maximum 18 4 18 8 13 4 6 9 10 9 14 8
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Figure 8 Box-and-Whisker plot of 1-hour average Oz concentrations from
continuous monitoring at Genesee AMS (Q3 2008).

Note:  25th percentile (bottom of box)
50th percentile (horizontal line within box)
75th percentile (top of box)
98th percentile (diamond)
maximum (top T)
Concentration values shown in the box-and-whisker plot are tabulated below in pg/ms:

July August| September
25th percentile 37 31 29
50th percentile 51 45 42
75th percentile 66 66 58
98th percentile 102 122 84
Maximum 109 137 99
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Figure 9 Box-and-Whisker plot of 8-hour average O3 concentrations from

continuous monitoring at Genesee AMS (Q3 2008).

Note:  25th percentile (bottom of box)
50th percentile (horizontal line within box)
75th percentile (top of box)
98th percentile (diamond)
maximum (top T)
Concentration values shown in the box-and-whisker plot are tabulated below in pg/m®:

July August September
25th percentile 40 35 32
50th percentile 51 45 43
75th percentile 63 63 54
98th percentile 88 111 76
Maximum 97 115 76
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Figure 10 Box-and-Whisker plot of 24-hour average PM, s concentrations from

continuous monitoring at Genesee and Powers air monitoring stations

(Q3 2008).
Note:

25th percentile (bottom of box)

50th percentile (horizontal line within box)

75th percentile (top of box)
98th percentile (diamond)

maximum (top T)
Concentration values shown in the box-and-whisker plot are tabulated below in ug/m3:

Genesee Powers
July August| September July August| September
25th percentile 2 2 2 2 2 2
50th percentile 3 3 2 3 3 2
75th percentile 5 5 4 5 6 4
98th percentile 10 14 7 11 11 7
Maximum 14 14 7 13 12 7
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Box-and-Whisker plot of 24-hour average PM;o concentrations from
intermittent monitoring at Genesee and Powers air monitoring stations
(Q3 2008).

Note:  25th percentile (bottom of box)
50th percentile (horizontal line within box)
75th percentile (top of box)
98th percentile (diamond)
maximum (top T)
Concentration values shown in the box-and-whisker plot are tabulated below in ug/m3:

Genesee Powers
25th percentile 6 5
50th percentile 9 7
75th percentile 12 15
98th percentile 35 38
Maximum 39 41
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Box-and-Whisker plot of 24-hour average PM,s concentrations from
intermittent monitoring at Genesee and Powers stations in central Alberta
(Q3 2008).

Note:  25th percentile (bottom of box)
50th percentile (horizontal line within box)
75th percentile (top of box)
98th percentile (diamond)
maximum (top T)
Concentration values shown in the box-and-whisker plot are tabulated below in pg/ma:

Genesee Powers
25th percentile 2 2
50th percentile 3 3
75th percentile 4 3
98th percentile 8 6
Maximum 9 6

20




2.2 Acid Deposition Assessment Program
2.2.1 Data Completeness

Data capture rates for the acid deposition program integrated samples are presented in Table 6 for
the third quarter of 2008. There were no incidents of invalid or missing data out of 42 samples sought.

Table 6 Capture rates for integrated data for the acid deposition assessment
program (Q3 2008).
Station Violet Grove AMS Genesee AMS
Month July | August | September ey July | August | September G
Total Total
TSP 5/5 5/5 5/5 15/15 | 5/5 5/5 5/5 15/15
HNO; 1/1 1/1 1/1 3/3 11 11 11 3/3
HNO, 1/1 1/1 1/1 3/3 11 11 11 3/3

Note: Data capture rates expressed as: valid samples/total samples scheduled.

Table 7 shows data capture rates for continuous data collected at the Violet Grove and Genesee air
monitoring stations for the acid deposition assessment program. Data capture rates for continuous
monitoring parameters at the two air monitoring stations were well above the 90% criterion on a monthly
basis.

2.3 Mercury Assessment Program
2.3.1 Data Completeness

Wet Deposition Program — There were 13 wet deposition sample collection periods (weeks) in the third
quarter of 2008. From these 13 collection periods, all precipitation samples were submitted to the
laboratory (Frontier Geosciences Inc.). Frontier Geosciences Inc. rated all precipitation samples as valid.
Data capture rates for integrated sample data relevant to the mercury assessment (wet deposition)
program are presented in Table 10.

Dry Deposition Program — The sampling strategy associated with the dry deposition program for the
third quarter of 2008 involved deploying the ion exchange membrane samples for 7-day and 14-day
periods. In this case, fourteen deployment periods were for 7 days at site one; and seven deployment
periods were for 14 days and one deployment period was for 7 days at sites 2 thru 6 during the July to
September 2008 period. This resulted in a total of 54 deposition samples collected from the dry
deposition network (Figure 3). All samples were collected and submitted to Frontier Geosciences Inc.
Frontier Geosciences Inc. rated all dry deposition samples as valid.
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Table 7 Capture rates expressed as percentages for continuous data for the
acid deposition assessment program (Q3 2008).

Station Violet Grove AMS Genesee AMS
Q3 Q3
Month July | August | September Average July | August | September Average
NO, 99.9 99.6 100 99.9 100 99.6 97.5 99
SO, 99.9 99.6 100 99.9 100 99.6 97.5 99
WSP 99.9 99.6 100 99.9 100 99.6 97.5 99
WDR 99.9 99.6 100 99.9 98.7 | 98.9 97.5 99.4
T, 99.9 99.6 100 99.9 100 99.6 97.5 99
T1o 99.9 99.6 100 99.9 100 99.6 97.5 99
RH 99.9 99.6 100 99.9 100 99.6 97.5 99
PR 99.9 99.6 100 99.9 100 99.6 97.5 99
Note: WSP = wind speed.
WDR = wind direction.
Ta= temperature at 2 metres height above ground.
Tio = temperature at 10 metres height above ground.
RH = relative humidity.
PR = precipitation.
n/a = not applicable.
Where indicated, a bolded value represents <90% uptime.
Table 8 Capture rates for precipitation samples in the mercury assessment
(wet deposition) sampling program (Q3 2008).
Station Genesee AMS
Month July | August | September Q3 Total
Hg wet deposition sample 4/4 4/4 5/5 13/13

Note: Data capture rates expressed as: valid samples/total samples scheduled.

The dry deposition sampling program involves collection of trace (nanogram) levels of RGM in the
atmosphere. Another important component of the dry deposition program involves collection of Quality
Assurance/Quality Control (QA/QC) samples to assist in the determination of representative levels of
RGM in the atmosphere that is free from interferences. These interferences may arise from:

e background contamination associated with handling the ion exchange membranes in the field
and laboratory
e use of inconsistent field and laboratory measurement procedures

To address the issue of potential interferences, the program also collects numerous QA/QC samples.

Specifically, 3 laboratory blanks, 5 field blanks, and 23 replicate samples (for a total of 31 QA/QC
samples) were simultaneously collected during the July to September 2008 period.
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2.4 Contraventions of Special Environmental Monitoring Programs

There was one contravention of approval terms and applicable air quality monitoring objectives during the
July to September 2008 period. The Meadows AMS experienced an extended power failure from
September 26 to 29 and returned uptimes of 84% in September. This incident was reported to Alberta
Environment on September 29" (Reference Number 206241).

3 Summary
3.1 Regional Ambient Air Program

There were no instances of invalid or missing data for intermittent PM,, and PM, 5 samples out of 60
samples sought during the third quarter in the regional ambient air program. There were no instances of
invalid or missing passive sampler results out of 123 passive samples sought for the third quarter.

With one exception described further below, third quarter data capture rates for continuous monitoring
parameters at all air monitoring stations were well above the 90% criterion on a monthly basis as
stipulated in the Air Monitoring Directive (1989). High uptimes indicate that equipment in the continuous
air monitoring network was well-maintained. All measured concentrations were below applicable Alberta
Ambient Air Quality Guideline values or Canada Wide Standard values.

There was one contravention of approval terms and applicable air quality monitoring objectives during the
July to September 2008 period. The Meadows AMS experienced an extended power failure from
September 26 to 29 and returned uptimes of 84% in September. This incident was reported to Alberta
Environment on September 29" (Reference Number 206241).

3.2 Acid Deposition Assessment Program

There were 30 of 30 valid intermittent TSP samples collected and 12 of 12 valid acid gas samples
collected during the third quarter of 2008 for the acid deposition assessment program. All data capture
rates were well above 90% for continuous monitoring parameters in the third quarter.

3.3 Mercury Assessment Program

There were 13 valid precipitation samples from 13 collection periods in the wet deposition sampling
program during the third quarter of 2008. A total of 54 valid samples were collected from the dry
deposition sampling program during the third quarter. In addition, 31 QA/QC samples were collected in
the dry deposition sampling program during this time.
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