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LAFARGE CANADA INC. 

Highway 1A 

Exshaw, AB T0L 2C0 

Attention: Janet Brygger 

Dear Ms. Brygger 

Subject: Ambient Air Quality Monthly Report - December 2018 

 

The operational uptime for the meteorological systems and all analyzers at the Lagoon station was 

over 98% in December. There were two exceedances of the 24-hour TSP Alberta Ambient Air 

Quality Objectives (AAAQOs) and zero exceedances of the PM2.5 AAAQOs in December at the 

Lagoon monitoring location. 

All analyzers at the Windridge station had over 98% operational uptime in December. There were 

16 exceedances of the 24-hour TSP AAAQO and zero exceedances of the 24-hour PM2.5 AAAQO 

and 1-hour PM2.5 AAAQG.  TSP exceedances occurred on days with high wind speeds. 

Data collected at all of the GRIMM monitors are considered Industrial Ambient Monitors and are 

meant for assessing the performance of Lafarge Exshaw’s Fugitive Dust Control Best 

Management Practices – Program; the GRIMM monitors are not Air Monitoring Directive (AMD) 

compliant. The operational uptime at the 3 monitors was as follows: 96.8% at the West monitor 

station due to 24 hours of dryer pump repair; 100% at both the Berm and Entrance monitor 

stations. The Entrance GRIMM monitor exceeded the 24-hour TSP AAAQO for 21 days, with 2 

exceedances of the 24-hour PM2.5 AAAQO, while the Berm GRIMM had 20 exceedances of the 

TSP Objective and 12 exceedances of the PM2.5 Objective. The West GRIMM monitor recorded 

zero exceedances of the 24-hour PM2.5 Objective and the 24-hour TSP Objective. 

I certify that I have reviewed and verified this report and that the information is complete, accurate 

and representative of the monitoring results, reporting timeframe and the specified analysis, 

summarization and reporting requirements. 

Sincerely, 

   

Tyler Abel, M.Sc. 

Group Manager, Air Quality 

Environment 
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1 INTRODUCTION 
This report summarizes the ambient air quality and meteorological data collected at the Lagoon, Windridge, and the 

GRIMM monitors in Exshaw, AB. The station is operated by WSP on behalf of Lafarge Canada Inc. (Lafarge) and 

is a requirement of Lafarge’s Approval 1702-02-04. This report contains data collected between December 1, 2018 

and December 31, 2018. 

This monthly report was prepared by Rowena Seto, Junior Air Quality Specialist with WSP, on behalf of Lafarge 

and was reviewed by Tyler Abel, Manager of Air Quality and Air Quality Specialist at WSP. 

1.1 FUGITIVE DUST CONTRIBUTIONS FROM LAC DES ARCS 

In December 2018, Lafarge environmental staff noted the potential contributions of fugitive dust in the airshed from 

the exposed lake bed of Lac Des Arcs, immediately south and west of the Lafarge plant site. Low water levels have 

left more of the lake shore/bed exposed this winter (Figure 1-1). During high wind events, the sediments from the 

exposed lake bed can be re-suspended, dispersed in air and become a significant source of fugitive dust impacting 

the community.  Figure 1-2 below shows the visible fugitive dust plume coming from the lake bed, up-wind of the 

Lafarge plant site.  This additional source of fugitive dust in the airshed would have an impact on ambient 

concentration of particulate matter at the monitor and exacerbate any dust originating from the plant site itself. 

December 2018 saw the highest historical wind speeds recorded since WSP began monitoring in 2015. Given these 

high wind speeds and the observations from Lafarge environmental staff it is likely that fugitive dust from Lac Des 

Arcs was a contributor to ambient particulate matter concentrations and AAAQO exceedances in December 2018. 

 

Figure 1-1 Photo of Lac Des Arcs showing exposed lake shore/bed under low water levels (photo taken 

January 10, 2019) 
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Figure 1-2 Photo showing fugitive dust plume from exposed lake shore/bed of Lac Des Arcs moving 

east towards the Lafarge plant and the Exshaw community (photo taken December 28, 2018) 
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2 DECEMBER 2018 REPORT SUMMARY 
This summary section provides the pertinent details on data collected and maintenance/calibration activities at each 

of the monitoring locations. The monitoring results for the stations are described in further detail in their 

corresponding sections. Maximum hourly concentrations are shown for all particulate matter size fractions, but there 

are no Alberta Ambient Air Quality Objectives (AAAQO) for 1-hour PM concentrations. The exceedances reported 

for 1-hour PM2.5 are those above the 1-hour PM2.5 Alberta Ambient Air Quality Guidelines (AAAQG).  

2.1 LAGOON STATION 

Table 2-1 Lagoon station data summary 

Parameter 

Data 

Completeness 

(%) 

1-Hour Average 24-hour Average 

Maximum 

Concentration 

Exceedances of 

AAAQO or 

AAAQG 

Maximum 

Concentration 

Exceedances of 

AAAQO 

NO2 (ppb) 100.0 25.6 0 12.8 -  

SO2 (ppb) 100.0 9.0 0 2.9 0 

PM2.5 (µg/m3) 100.0 24.8 0 8.7 0 

PM10 (µg/m3) 99.3 481.5  - 108.0 -  

TSP (µg/m3) 98.5 452.4  - 118.2 2 

Temperature 

(°C) 

100.0 8.1 -  6.0 -  

Wind Speed 

(km/hr) 

/Direction 

(Degrees) 

100.0 65.7/W -  43.9/WSW -  

Precipitation 

(mm) 

100.0 0.3 - 1* -  

1 Any exceedances reported for 1-hour PM2.5 are over the guideline level (AAAQG) of 80 µg/m3.   
2 Maximum Daily Total Accumulation of Precipitation (mm) 
3 Monthly Total Accumulation of Precipitation (mm) 

 

Data Quality Notes: 

� There were no exceedances of the 24-hour PM2.5 AAAQO. 

� There were no exceedances of the 1-hour PM2.5 AAAQG. 

� There were two days exceeding the 24-hour TSP AAAQO. 
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Calibration/Maintenance Notes:  

� The NOx, SO2, and PM2.5 analyzers had 100% uptime for the month of December. 

� The PM10 analyzer had 99.3% uptime for the month of December due to 5 hours of instrument maintenance. 

� The TSP analyzer had 98.5% uptime for the month of December due to 5 hours of instrument maintenance and 

6 hours of machine malfunction.  

� All of the meteorological analyzers had 100% uptime for the month of December. 

2.2 WINDRIDGE STATION 

Table 2-2 Windridge station data summary 

Parameter Data 

Completeness 

(%) 

1-Hour Average 24-hour Average 

Maximum 

Concentration 

Exceedances 

of AAAQO or 

AAAQG 

Maximum 

Concentration 

Exceedances 

of AAAQO 

PM2.5 (µg/m3) 100.0 45.5 0* 18.8 0 

PM10 (µg/m3) 100.0 504.8 - 274.4 - 

TSP (µg/m3) 98.0 504.1 - 324.5 16 

* Any exceedances reported for 1-hour PM2.5 are over the guideline level (AAAQG) of 80 µg/m3.   

 

Data Quality Notes: 

� There were no exceedances of the 24-hour PM2.5 AAAQO.  

� There were no exceedances of the 1-hour PM2.5 AAAQG.  

� There were 16 days exceeding the 24-hour TSP AAAQO. 

 

Calibration/Maintenance Notes:  

� The PM2.5 and PM10 analyzers had 100% uptime for the month of December.  

� The TSP analyzer had 98% uptime due to 15 hours of machine malfunction. 
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2.3 WEST GRIMM 

The GRIMM monitors are Industrial Ambient Monitors meant to aid Lafarge in assessing the performance of their 

Fugitive Dust Control Best Management Practices – Program (FDCBMP-P). The AAAQO are used as Guidelines to 

evaluate the performance of the FDCBMP-P; however, these Industrial monitors are not Alberta Air Monitoring 

Directive (AMD) compliant and not required to show compliance with the AAAQO. 

Table 2-3 West station data summary 

Parameter Data 

Completeness 

(%) 

1-Hour Average 24-hour Average 

Maximum 

Concentration 

Exceedances of 

Guidelines 

Maximum 

Concentration 

Exceedances of 

Guidelines 

PM2.5 (µg/m3) 96.8 13.3 0* 6.4 0 

PM10 (µg/m3) 96.8 19.2 - 8.2 - 

TSP (µg/m3) 96.8 22.3 - 7.8 0 

* Any exceedances reported for 1-hour PM2.5 are over the guideline level (AAAQG) of 80 µg/m3.   

 

Data Quality Notes: 

� There were no exceedances of the 24-hour PM2.5 AAAQG. 

� There were no exceedances of the 1-hour PM2.5 AAAQG. 

� There were no exceedances of the 24-hour TSP AAAQG. 

Calibration/Maintenance Notes:  

� All PM analyzers had 96.8% uptime for the month of December due to 24 hours of the dryer pump being 

repaired. 

2.4 BERM GRIMM 

The GRIMM monitors are Industrial Ambient Monitors meant to aid Lafarge in assessing the performance of their 

FDCBMP-P. The AAAQO are used as Guidelines to evaluate the performance of the FDCBMP-P; however, these 

Industrial monitors are not Alberta Air Monitoring Directive (AMD) compliant and not required to show compliance 

with the AAAQO. 

 

Table 2-4 Berm station data summary 

Parameter Data 

Completeness 

(%) 

1-Hour Average 24-hour Average 

Maximum 

Concentration 

Exceedances of 

Guidelines 

Maximum 

Concentration 

Exceedances of 

Guidelines 

PM2.5 (µg/m3) 100.0 223.2 79* 92.9 12 

PM10 (µg/m3) 100.0 1906.2 - 680.8 - 

TSP (µg/m3) 100.0 4032.9 - 1637.3 20 
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* Any exceedances reported for 1-hour PM2.5 are over the guideline level (AAAQG) of 80 µg/m3.   

Data Quality Notes: 

� There were 12 days exceeding the 24-hour PM2.5 AAAQG. 

� There were 79 hours exceeding the 1-hour PM2.5 AAAQG.   

� There were 20 days exceeding the 24-hour TSP AAAQG. 

Calibration/Maintenance Notes:  

� All analyzers had 100% uptime for the month of December. 

 

2.5 ENTRANCE GRIMM 

The GRIMM monitors are Industrial Ambient Monitors meant to aid Lafarge in assessing the performance of their 

FDCBMP-P. The AAAQO are used as Guidelines to evaluate the performance of the FDCBMP-P; however, these 

Industrial monitors are not Alberta Air Monitoring Directive (AMD) compliant and not required to show compliance 

with the AAAQO. 

 

Table 2-5 Entrance station data summary 

Parameter Data 

Completeness 

(%) 

1-Hour Average 24-hour Average 

Maximum 

Concentration 

Exceedances of 

Guidelines 

Maximum 

Concentration 

Exceedances of 

Guidelines 

PM2.5 (µg/m3) 100.0 104.3 2* 31.1 2 

PM10 (µg/m3) 100.0 974.2 - 269.9 - 

TSP (µg/m3) 100.0 3314.8 - 1037.7 21 

* Any exceedances reported for 1-hour PM2.5 are over the guideline level (AAAQG) of 80 µg/m3.   

 

Data Quality Notes: 

� There were 2 days exceeding the 24-hour PM2.5 AAAQG. 

� There were 2 hours exceeding the 1-hour PM2.5 AAAQG. 

� There were 21 days exceeding the 24-hour TSP AAAQG. 

Calibration/Maintenance Notes:  

� All analyzers had 100% uptime for the month of December. 
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3 LAGOON STATION 
The Lagoon trailer contains NOx, SO2, TSP, PM10, and PM2.5 analyzers as well as meteorological sensors, and is 

shown in Figure 3-1. An ambient air quality station has been at this location since 2002, providing a long-term data 

record for air quality in the Exshaw area. 

This section provides a summary of the monitoring activities for the Lagoon ambient air quality station, including: a 

table of instrumentation (Table 3-1), a data summary table (Table 3-2), site visit notes, a wind rose (Figure 3-2) and 

tables and graphs illustrating the monitoring results for December 2018. 

All of the monitors comply with Alberta Environment and Parks Air Monitoring Directive (2016). 

3.1 OPERATIONAL SUMMARY 

A summary of the station operation for the month is provided in Table 3-1. 

 

Table 3-1 Instrumentation List at the Lagoon Station 

Parameter Measured Equipment Description Notes 

PM2.5 

Concentrations 

MetOne BAM-1020 FRM Continuous 

Particulate Monitor 

No operational issues observed. 

The PM2.5 monitor was calibrated on December 12th. 

The monitor had 100% uptime in December. 

PM10 

Concentrations 

MetOne BAM-1020 Continuous 

Particulate Monitor 

Instrument maintenance on December 19th led to 5 

hours of lost operational time from 08:00 to 13:00. 

There hours were flagged as Y for maintenance.  

The PM10 monitor was calibrated on December 12th. 

Operational time and valid data was well above 90% 

for the month of December, at 99.3%. 

TSP Concentrations MetOne BAM-1020 Continuous 

Particulate Monitor 

Instrument maintenance on December 19th led to 5 

hours of lost operational time from 08:00 to 13:00. 

There hours were flagged as Y for maintenance. In 

addition, 6 hours of machine malfunction, flagged as X, 

occurred in December.  

The TSP monitor was calibrated on December 12th. 

Operational time and valid data was well above 90% 

for the month of December, at 98.5%. 

Oxides of Nitrogen TEI 42C No operational issues observed.  

The NOx monitor was calibrated on December 12th. The 
monitor had 100% uptime in December. 

Sulphur Dioxide Teledyne API 102A No operational issues observed. 

The SO2 monitor was calibrated on December 12th. The 
monitor had 100% uptime in December. 

Precipitation MetOne 130 Rain/Snow Gauge No operational issues observed. 
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The monitor had 100% uptime in December.  

Wind Speed  

MetOne Wind Sensor 

No operational issues observed. 

The monitors had 100% uptime in December. 
Wind Direction 

Ambient 

Temperature 

MetOne Ambient Temperature Sensor No operational issues observed. 

The monitor had 100% uptime in December. 

 

 

 

Figure 3-1 Inlets on the top of WSP’s Lagoon monitor 

 

3.2 MONITORING RESULTS AND TRENDS 

The following wind rose (Figure 3-2) illustrates the frequency of wind speed by wind direction for the month of 

December 2018. Table 3-2 summarizes the hourly and daily concentrations recorded in December 2018.  

Figure 3-3 graphically illustrates the time series for hourly concentrations as well as wind speed and direction, while 

Figure 3- shows daily average concentrations recorded during December 2018 for the pollutants listed in Table 3-2. 

Additionally, Figure 3-4 to Figure 3-8 show the histograms of the hourly concentrations of NO2, SO2, PM2.5, PM10, 

and TSP measured at the Lagoon station.  

There were two exceedances of the 24-hour TSP (100 µg/m3) AAAQO and zero exceedances of the 24-hour PM2.5 

(30 µg/m3) AAAQO. Historically in December, the average number of 24-hour TSP AAQO exceedances and 24-

hour PM2.5 AAAQO exceedances are both zero. The maximum number of 24-hour TSP exceedances was 1 day in 

2011 and 2015.  The station has not recorded an exceedance of the PM2.5 AAQO in December since monitoring 

began in 2010. 

The wind rose (Figure 3-2) indicates that the winds predominantly came from the westerly directions. These 

directions follow the general orientation of the valley. The second wind rose (Figure 3-10) shows wind data from the 
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two days (December 11, 2018 and December 31, 2018) exceeding the 24-hour TSP objective. During these days, the 

winds were predominantly from the west and west-southwest directions and over 20 km/hr. December 2018 saw the 

highest historical wind speeds recorded since WSP began monitoring in 2015. Given these high wind speeds and the 

observations from Lafarge environmental staff, fugitive dust from Lac Des Arcs’ exposed lake bed/shore was a 

potential contributor to AAAQO exceedances in December 2018 (see discussion in Section 1.1). 
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Table 3-2 Summary of December 2018 data at Lagoon 

Parameter 

Guideline / 

Objectives 

Station 

Exceedances Monthly 1-hour 24-hour 

Operational 

Time 

(Percent) 
1-hr 24-hr 1-hr 24-hr Minimum Average 

Maximum 

Concentration/ 

Meteorological 

Variable 

Day Hour 

Wind 

Speed 

(km/hr) 

Wind 

Direction 

(degrees) 

Maximum 

Concentration/ 

Meteorological 

Variable 

Day 

NO2 (ppb) 159 - Lagoon 0 - 0.0 6.1 25.6 5 18 1.8 44.4 12.8 27 100.0 

SO2 (ppb) 172 48 Lagoon 0 0 0.0 0.6 9.0 7 16 26.9 275.4 2.9 7 100.0 

PM2.5 (µg/m3) 80 30 Lagoon 0 0 0.0 4.3 24.8 5 19 5.0 224.4 8.7 7 100.0 

PM10 (µg/m3) - - Lagoon - - 0.0 34.0 481.5 14 13 49.5 254.7 108.0 11 99.3 

TSP (µg/m3) - 100 Lagoon - 2 0.0 44.4 452.4 11 9 43.5 256.7 118.2 11 98.5 

Temperature (°C) - - Lagoon - - -16.1 -3.0 8.1 17 8 23.0 247.5 6.0 17 100.0 

Wind Speed 

(km/hr)/Direction 

(degrees) 

- - Lagoon - - 1.3 23.8 65.7/W 11 13 65.7 248.4 43.9/WSW 11 100.0 

Precipitation 

(mm) 

- - Lagoon - - 0.0 0.0 0.3     1.0 - 100.0 
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Table 3-3 Days exceeding the TSP AAAQO or PM2.5 AAAQO at the Lagoon Station  

 

 

 

Date TSP (ug/m3) PM2.5 (ug/m3) Average Wind 

Direction 

(degrees) 

Average Wind 

Speed (km/hr) 

Average RH 

(%) 

Root Cause 

(Provided by 

Lafarge) 

Lagoon 

12/11/2018 118 - 253.8 43.9 43.3 high wind event 

12/31/2018 116 - 273.0 18.9 62.1  

Total # of Exceedances 2 0         

Maximum # of Exceedances 

(December) 

1 (2011, 2015) 0 (2010 ~ 2017) 
    

Average # of Exceedances 

(December) 

0 0 
    

Minimum # of Exceedances 

(December) 

0 (2010, 2012 ~ 2014, 

2016, 2017) 

0 (2010 ~ 2017) 
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Figure 3-2 December 2018 wind rose from the Lagoon Station 
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Figure 3-3 1-hour concentrations of NOx, SO2, particulate matter, wind direction and wind speed at the 

Lagoon station 
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Figure 3-4 Histogram of hourly NO2 concentrations at the Lagoon station 

 

 

 

Figure 3-5 Histogram of hourly SO2 concentrations at the Lagoon station 
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Figure 3-6 Histogram of hourly PM2.5 concentrations at the Lagoon station 

 

 

 

Figure 3-7 Histogram of hourly PM10 concentrations at the Lagoon station 
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Figure 3-8 Histogram of hourly TSP concentrations at the Lagoon station 
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Figure 3-9 24-hour concentrations of NOx, SO2, and particulate matter at the Lagoon monitor 

 

Figure 3- through Figure 3- show the variation in concentrations over various time averaging periods for PM, SO2 

and NOx. The particulate matter plot in Figure 3- shows that PM10 and TSP concentrations shows a diurnal pattern 

associated with Lafarge operations, daytime emissions from traffic and other activities. The diurnal patterns also 

follow the diurnal pattern of higher wind speeds during the daytime hours and December 2018 saw extremely high 

wind speeds. 

Figure 3- shows the variation of SO2 over various time periods. SO2 concentrations patterns are dependent on the 

timing of the highest SO2 concentrations recorded in the month because in general SO2 concentrations are very low. 

Figure 3- shows the variation of NOx, NO and NO2, with the peak of all three pollutants occurring in the early 

morning. This may be indicative of a peak in traffic. 
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Figure 3-10 Wind rose for TSP exceedance days recorded at the Lagoon station 
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Figure 3-11 Lagoon monitor particulate matter time variation 
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Figure 3-12 Lagoon monitor SO2 time variation 
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Figure 3-13 Lagoon monitor NOx time variation 
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4 WINDRIDGE STATION 
The Windridge station contains TSP, PM10, and PM2.5 analyzers only.  This section provides a summary of the 

monitoring activities for the Windridge ambient air quality station, including: a table of instrumentation (Error! 

Reference source not found.), a data summary table (Table 4-2), a table of recorded exceedances (Table 4-3), site 

visit notes, and graphs illustrating the monitoring results for December 2018. 

All of the monitors comply with Alberta Environment and Parks Air Monitoring Directive (2016). 

 

4.1 OPERATIONAL SUMMARY 

A summary of the station operation for the month is provided in Table 4-1. 

 

Table 4-1 Instrumentation List at the Windridge monitoring location 

Parameter 

Measured 

Equipment Description Notes 

PM2.5 

Concentrations 

MetOne BAM-1020 FRM Continuous 

Particulate Monitor 

No operational issues observed. 

The PM2.5 monitor was calibrated on 

December 7th. The monitor had 100% 

uptime in December. 

PM10 

Concentrations 

MetOne BAM-1020 Continuous Particulate 

Monitor 

No operational issues observed. 

The PM10 monitor was calibrated on 

December 7th. The monitor had 100% 

uptime in December. 

TSP 

Concentrations 

MetOne BAM-1020 Continuous Particulate 

Monitor 

An equipment failure on December 6th to 

December 7th led to 15 hours of lost 

operational time from December 6th at 

14:00 to December 7th at 05:00. These 

hours were flagged as X for machine 

malfunction.  

The TSP monitor was calibrated on 

December 7th. Operational time and valid 

data was well above 90% for the month of 

December, at 98%. 
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4.2 MONITORING RESULTS AND TRENDS 

Table 4-2 summarizes the hourly and daily concentrations recorded in December 2018, and Table 4-2 summarizes 

the recorded exceedances. Figure 4-1 illustrates the time series for hourly PM, Figures 4-2 to 4-4 illustrate the 

histograms for hourly PM, Figure 4-5 illustrates the time series for daily PM, Figure 4-6 displays the wind rose for 

the 24-hour TSP exceedance days, and Figure 4-7 illustrates the time series for hourly PM over different time 

periods.  

There were zero exceedances of the 24-hour PM2.5 AAAQO, zero exceedances of the 1-hour PM2.5 AAAQG, and 16 

exceedances of the 24-hour TSP AAAQO. TSP exceedances occurred on days with high wind speeds. December 

2018 saw the highest historical wind speeds recorded since WSP began monitoring in 2015. Given these high wind 

speeds and the observations from Lafarge environmental staff, fugitive dust from Lac Des Arcs’ exposed lake 

bed/shore was a potential contributor to AAAQO exceedances in December 2018 (see discussion in Section 1.1). 
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Table 4-2 Summary of December 2018 data at the Windridge Station 

 

Parameter 

Guideline 

Station 

Exceedances Monthly Maximum 1-hour Maximum 24-hour 

Operational 

Time 

(Percent) 1-hr 24-hr 1-hr 24-hr Minimum Average 
Maximum 

Concentration 
Day Hour 

Wind 

Speed 

(km/hr) 

Wind 

Direction 

(degrees) 

Maximum 

Concentration 
Day 

PM2.5 

(µg/m3) 
80 30 Windridge 0 0 0.0 7.1 45.5 12 21 38.9 256.4 18.8 12 100.0 

PM10 

(µg/m3) 
- - Windridge - - 0.0 91.9 504.8 12 21 38.9 256.4 274.4 12 100.0 

TSP 

(µg/m3) 
- 100 Windridge - 16 0.0 123.8 504.1 12 20 34.3 264.0 324.5 12 98.0 
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Table 4-3 Days exceeding the TSP AAAQO or PM2.5 AAAQO at the Windridge Station  

Date TSP (ug/m3) PM2.5 (ug/m3) Average Wind 

Direction 

(degrees) 

Average Wind 

Speed (km/hr) 

Average RH 

(%) 

Root Cause 

(Provided by 

Lafarge) 

Windridge 

12/4/2018 157 - 255.3 29.6 50.8 high wind event 

12/9/2018 134 - 277.8 31.8 58.5 high wind event 

12/10/2018 105 - 259.6 27.9 49.9 high wind event 

12/11/2018 304 - 253.8 43.9 43.3 high wind event 

12/12/2018 325 - 258.0 31.3 42.3 high wind event 

12/13/2018 268 - 261.5 35.1 46.1 high wind event 

12/14/2018 254 - 260.3 36.6 41.0 high wind event 

12/15/2018 189 - 253.1 28.8 41.3 high wind event 

12/18/2018 160 - 262.6 24.3 58.3 high wind event 

12/19/2018 286 - 253.5 27.7 41.2 high wind event 

12/20/2018 161 - 266.2 19.4 54.9  

12/21/2018 226 - 252.5 29.7 40.3 high wind event 

12/22/2018 136 - 260.0 29.1 45.8 high wind event 

12/28/2018 119 - 258.6 32.1 59.4 high wind event 

12/29/2018 184 - 254.9 34.4 54.3 high wind event 
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12/31/2018 132 - 273.0 18.9 62.1  

Total # of Exceedances 16 0         

Maximum # of Exceedances 

(December) 
7 (2017) 0 (2017)     

Average # of Exceedances 

(December) 
7 0     

Minimum # of Exceedances 

(December) 
7 (2017) 0 (2017)     
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Figure 4-1 1-hour particulate matter concentrations recorded at the Windridge monitor 
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Figure 4-2 Histogram of hourly PM2.5 concentrations at the Windridge station 

 
 

 
Figure 4-3 Histogram of hourly PM10 concentrations at the Windridge station 
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Figure 4-4 Histogram of hourly TSP concentrations at the Windridge station 
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Figure 4-5 24-hour particulate matter concentrations at the Windridge monitor 
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Figure 4- shows the wind rose for the 14 days of TSP exceedances. The wind rose shows that the winds 

predominantly came from the west and west-southwest directions, and were over 20 km/kr. 

Figure 4- illustrates the hourly PM concentrations recorded at the Windridge monitor, averaged over different time 

periods. The plot across the top shows the variation of PM over the course of a week, while the bottom three plots 

show the changes in PM over the course of a day, month and weekday, respectively. Figure 4- is based on data 

collected during December 2018 and similar to the Lagoon station a diurnal pattern associated with Lafarge 

operations, daytime emissions from traffic and other activities in Exshaw. The diurnal patterns also follow the 

diurnal pattern of higher wind speeds during the daytime hours and December 2018 saw extremely high wind 

speeds. 

 

Figure 4-6 Wind rose for TSP exceedance day recorded at the Windridge Station 
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Figure 4-7 Windridge particulate matter time variation  
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5 WEST INDUSTRIAL GRIMM 

5.1 OPERATIONAL SUMMARY 

A summary of the station operation for the month is provided in Table 5-1. 

 

Table 5-1 Instrumentation List at the West monitoring location 

Parameter Measured Equipment Description  Notes 

PM2.5, PM10, TSP 

Concentrations 

GRIMM 365 Continuous Particulate Monitor A dryer pump failure on December 12th 

led to 24 hours of lost operational time 

from December 12th at 15:00  to 

December 13th at 14:00. These hours were 

flagged as G for “instrument has been 

removed for repair.” Operational time and 

valid data was well above 90% for the 

month of December, at 96.8%.  

 

5.2 MONITORING RESULTS AND TRENDS 

The West GRIMM was installed in its current location in order to monitor “background” PM concentrations since 

the predominant wind pattern is from west to east in the valley. Table 5-2 summarizes the maximum 1-hour and 24-

hour concentrations recorded over the course of the month. This is an industrial monitor that is not Alberta Air 

Monitoring Directive (AMD) compliant and is not required to show compliance with the AAAQO. 

Figure 5-1 and  Figure 5- show the hourly and daily PM2.5, PM10 and TSP concentrations recorded over the month. 

There were no exceedances of the 24-hour TSP guideline (100 µg/m3) nor the PM2.5 (30 µg/m3) guideline. 

Historically in December, the average number of 24-hour TSP AAQO exceedances and 24-hour PM2.5 AAAQO 

exceedances are one and zero, respectively. The maximum number of 24-hour TSP AAQO exceedances was 4 days 

in 2012, while the maximum number of 24-hour PM2.5 AAQO exceedances was 1 day in 2010.  
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Table 5-2 Summary of December 2018 data at the West GRIMM 

Parameter 

Guideline 

Station 

Exceedances Monthly Maximum 1-hour Maximum 24-hour 

Operational 

Time 

(Percent) 1-hr 24-hr 1-hr 24-hr Minimum Average 
Maximum 

Concentration 
Day Hour 

Wind 

Speed 

(km/hr) 

Wind Direction 

(degrees) 

Maximum 

Concentration 
Day 

PM2.5 

(µg/m3) 
80 30 West 0 0 0.2 2.6 13.3 27 15 9.0 274.4 6.4 5 96.8 

PM10 

(µg/m3) 
- - West - - 0.2 3.4 19.2 27 15 9.0 274.4 8.2 5 96.8 

TSP 

(µg/m3) 
- 100 West - 0 0.1 3.0 22.3 27 15 9.0 274.4 7.8 5 96.8 
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Figure 5-1 1-hour particulate matter concentrations at the West monitor 
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Figure 5-2 24-hour particulate matter concentrations at the West monitor 

 

Figure 5- illustrates the hourly PM concentrations recorded at the West monitor, averaged over different time 

periods. The plot across the top shows the variation of PM over the course of a week, while the bottom three plots 

show the changes in PM over the course of a day, month and weekday, respectively. Figure 5- is based on data 

collected during December 2018 and indicates a strong relationship between TSP and hours which Lafarge is 

typically operational. Due to the proximity of the West monitor to the highway and generally ‘up-wind’ of the 

facility, the daily variations in PM are more likely a result of higher traffic volume during daylight hours.  

  



 

 

 

 

AMBIENT AIR QUALITY MONTHLY REPORT 
Project No.  171-00556-00 
LAFARGE CANADA INC. 

WSP
December 2018

Page 37

 
 

 

Figure 5-3 West particulate matter time variation 
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6 BERM INDUSTRIAL GRIMM 

6.1 OPERATIONAL SUMMARY 

A summary of the station operation for the month is provided in Table 6-1. 

 

Table 6-1 Instrumentation List at the Berm monitoring location 

Parameter Measured Equipment Description Notes 

PM2.5, PM10, TSP Concentrations GRIMM 365 Continuous Particulate 

Monitor 

No operational issues observed. 

The monitor had 100% uptime in 

the month of December. 

 

6.2 MONITORING RESULTS AND TRENDS 

The Berm monitor was placed at its current location as a result of the dispersion modelling conducted for the facility 

in 2009. Figure 6-1 and Figure 6- show the hourly and daily PM2.5, PM10 and TSP concentrations recorded over the 

month. Table 6-2 summarizes the maximum 1-hour and 24-hour PM concentrations recorded during the month, and 

Table 6-3 summarizes the recorded exceedances. This is an industrial monitor that is not Alberta Air Monitoring 

Directive (AMD) compliant and is not required to show compliance with the AAAQO. 

In December, there were 20 and 12 exceedances of the 24-hour TSP (100 µg/m3) and PM2.5 (30 µg/m3) guidelines, 

respectively. There were 79 hours exceeding the 1-hour PM2.5 guideline (80 µg/m3). December 2018 saw the highest 

historical wind speeds recorded since WSP began monitoring in 2015. Given these high wind speeds and the 

observations from Lafarge environmental staff, fugitive dust from Lac Des Arcs’ exposed lake bed/shore was a 

potential contributor to AAAQG exceedances in December 2018 (see discussion in Section 1.1). 

Historically during the month of December, the Berm monitor records an average of 17 and zero exceedances of the 

24-hour TSP and PM2.5 guidelines, respectively. The maximum number of TSP exceedances recorded during 

December occurred in 2011 where there were 24 days that exceeded the guideline. The minimum number of TSP 

exceedances was recorded during December 2017, which had 11 days that exceeded the guideline. Previous to 

December 2018, the maximum number of PM2.5 exceedances occurred in December 2010 where 2 days of 

exceedances were observed.  

It should also be noted that the GRIMM monitors become more conservative in the reported PM concentrations as 

the size fraction increases. The PM2.5 size fraction has been shown to match other regulatory approved PM2.5 

monitors, but the TSP concentrations recorded by the GRIMM tend to be higher than regulatory approved monitors 

(Levelton, 2015). 

The Berm monitor is located along a ridge at the edge of the Lafarge property and is in an area where on-site trucks 

drive through site, which can create fugitive dust. Quarry blasting also has the potential to impact short term PM 

immediately following a blast.  
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Table 6-2 Summary of December 2018 data at the Berm GRIMM 

Parameter 

Guideline 

Station 

Exceedances Monthly  Maximum 1-hour Maximum 24-hour 

Operational 

Time 

(Percent) 
1-

hr 
24-hr 1-hr 24-hr Minimum Average 

Maximum 

Concentration 
Day Hour 

Wind 

Speed 

(km/hr) 

Wind 

Direction 

(degrees) 

Maximum 

Concentration 
Day 

PM2.5 

(µg/m3) 
80 30 Berm 79 12 0.6 29.2 223.2 11 14 65.5 251.5 92.9 12 100.0 

PM10 

(µg/m3) 
- - Berm - - 0.6 204.7 1906.2 11 14 65.5 251.5 680.8 11 100.0 

TSP 

(µg/m3) 
- 100 Berm - 20 0.4 511.9 4032.9 11 14 65.5 251.5 1637.3 11 100.0 
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Table 6-3 Days exceeding the Guideline for TSP or PM2.5 at the Berm Monitor 

Date TSP  

(ug/m3) 

PM2.5  

(ug/m3) 

Average Wind 

Direction (degrees) 

Average Wind 

Speed (km/hr) 

Average 

RH (%) 

Root Cause (Provided by 

Lafarge) 

Berm 

12/4/2018 765.7 - 255.3 29.6 50.8 high wind event 

12/7/2018 124.2 - 290.4 26.0 57.9 high wind event 

12/9/2018 783.7 43 277.8 31.8 58.5 high wind event 

12/10/2018 407.0 - 259.6 27.9 49.9 high wind event 

12/11/2018 1637.3 87 253.8 43.9 43.3 high wind event 

12/12/2018 1520.1 93 258.0 31.3 42.3 high wind event 

12/13/2018 953.3 68 261.5 35.1 46.1 high wind event 

12/14/2018 954.6 61 260.3 36.6 41.0 high wind event 

12/15/2018 716.1 43 253.1 28.8 41.3 high wind event 

12/16/2018 329.6 - 265.9 22.6 52.7 high wind event 

12/17/2018 344.2 - 250.1 27.1 39.9 high wind event 

12/18/2018 520.5 37 262.6 24.3 58.3 high wind event 

12/19/2018 1146.0 79 253.5 27.7 41.2 high wind event 

12/20/2018 549.1 35 266.2 19.4 54.9  

12/21/2018 1020.3 51 252.5 29.7 40.3 high wind event 

12/22/2018 535.7 - 260.0 29.1 45.8 high wind event 
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12/23/2018 319.5 - 267.9 23.3 55.0 high wind event 

12/28/2018 965.7 35 258.6 32.1 59.4 high wind event 

12/29/2018 1035.8 37 254.9 34.4 54.3 high wind event 

12/31/2018 583.9 - 273.0 18.9 62.1  

Total # of Exceedances 20 12     

Maximum # of Exceedances 

(December) 
24 (2011) 2 (2010)     

Average # of Exceedances (December) 17 0     

Minimum # of Exceedances 

(December) 
11 (2017) 

0 (2012, 2013, 2015 

~ 2017) 
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Figure 6-1 1-hour particulate matter concentrations recorded at the Berm monitor 
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Figure 6-2 24-hour particulate matter concentrations recorded at the Berm monitor 

 

Figure 6- shows the wind rose for the 20 days of TSP exceedances, while Figure 6-4 shows the wind rose for the 12 

days of PM2.5 exceedances. Both wind roses show that the winds predominantly came from westerly directions. 

Figure 6- shows the variation of PM recorded at the Berm monitor over various time averaging periods. The Berm 

monitor diurnal pattern is similar to the Windridge and Lagoon stations, is associated with Lafarge operations, but 

also daytime emissions from traffic and other activities in Exshaw. 
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Figure 6-3 Wind rose for TSP exceedance days recorded at the Berm GRIMM 
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Figure 6-4 Wind rose for PM2.5 exceedance days recorded at the Berm GRIMM 
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Figure 6-5 Berm particulate matter time variation 
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7 ENTRANCE INDUSTRIAL GRIMM 

7.1 OPERATIONAL SUMMARY 

A summary of the station operation for the month is provided in Table 7-1. 

 

Table 7-1 Instrumentation List at the Entrance monitoring location 

Parameter Measured Equipment Description Notes 

PM2.5, PM10, TSP Concentrations GRIMM 365 Continuous Particulate 

Monitor 

No operational issues observed. 

The monitor had 100% uptime in 

the month of December. 

 

7.2 MONITORING RESULTS AND TRENDS 

The Entrance monitor was placed at its current location as a result of dispersion modelling conducted in 2009. This 

area was indicated as being the area where the maximum PM concentrations were expected. Figure 7-1 and Figure 

7- show the hourly and daily PM2.5, PM10 and TSP concentrations recorded over the month. Table 7-2 summarizes 

the maximum 1-hour and 24-hour PM concentrations recorded during the month. Table 7-3 summarizes the 

recorded exceedances. This is an industrial monitor that is not Alberta Air Monitoring Directive (AMD) compliant 

and is not required to show compliance with the AAAQO. 

During December, there were 21 and 2 exceedances of the 24-hour TSP (100 µg/m3) and PM2.5 (30 µg/m3) 

guidelines, respectively. There were 2 hours exceeding the 1-hour PM2.5 guideline (80 µg/m3). December 2018 saw 

the highest historical wind speeds recorded since WSP began monitoring in 2015. Given these high wind speeds and 

the observations from Lafarge environmental staff, fugitive dust from Lac Des Arcs’ exposed lake bed/shore was a 

potential contributor to AAAQG exceedances in December 2018 (see discussion in Section 1.1). 

Historically, the Entrance monitor records an average of 18 and zero exceedances of the 24-hour TSP and PM2.5 

guidelines respectively, during the month of December. The maximum number of TSP exceedances recorded during 

December occurred in 2013, which had 27 days that exceeded the guideline. The minimum number of TSP 

exceedances recorded during December occurred in 2016, which had 12 days that exceeded the guideline. On the 

other hand, the maximum number of PM2.5 exceedances recorded during the month of December was 5 days of 

exceedances in 2014.  

It should also be noted that the GRIMM monitors become more conservative in the reported PM concentrations as 

the size fraction increases. The PM2.5 size fraction has been shown to match other regulatory approved PM2.5 

monitors, but the TSP concentrations recorded by the GRIMM tend to be higher than regulatory approved monitors 

(Levelton, 2015). 

The Entrance monitor is impacted by fugitive dust from plant activities, and high wind events. Trucks also pass near 

to the Entrance monitor as they enter and exit the Lafarge facility for loading and deliveries. Additionally, the 

monitor is closely located to Highway 1A. Traffic, particularly large trucks, can create dust while crossing over the 

railway tracks. This can all lead to the monitor recording high TSP concentrations, which are typically associated 

with fugitive dust sources.  The CPR rail crossing is in disrepair and may be contributing to PM concentrations at 

the Entrance monitor.  Lafarge has been informed the crossing is scheduled to be repaired in the spring of 2019. 
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Figure 7- shows the wind rose for the 21 days that exceeded the TSP Guideline, while Figure 7-4 shows the wind 

rose for the 2 days that exceeded the PM2.5 Guideline. Both wind roses indicate that the winds predominantly came 

from the westerly directions. High wind speeds were a primary factor in TSP exceedances in December at the 

Entrance station. On those days without high wind speeds other sources, such as industry, traffic and rail may have 

contributed to the exceedances. 
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Table 7-2 Summary of December 2018 data at the Entrance GRIMM 

Parameter 

Guideline 

Station 

Exceedances Monthly Maximum 1-hour Maximum 24-hour 

Operational 

Time 

(Percent) 1-hr 24-hr 1-hr 24-hr Minimum Average 
Maximum 

Concentration 
Day Hour 

Wind 

Speed 

(km/hr) 

Wind 

Direction 

(degrees) 

Maximum 

Concentration 
Day 

PM2.5 

(µg/m3) 
80 30 Entrance 2 2 0.6 11.1 104.3 11 11 55.4 249.7 31.1 7 100.0 

PM10 

(µg/m3) 
- - Entrance - - 1.1 74.5 974.2 11 12 60.6 249.7 269.9 11 100.0 

TSP 

(µg/m3) 
- 100 Entrance - 21 1.0 265.6 3314.8 11 12 60.6 249.7 1037.7 11 100.0 
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Table 7-3 Days exceeding the Guideline for TSP or PM2.5 at the Entrance Monitor 

 

Date TSP  

(ug/m3) 

PM2.5  

(ug/m3) 

Average Wind 

Direction (degrees) 

Average Wind 

Speed (km/hr) 

Average 

RH (%) 

Root Cause (Provided by 

Lafarge) 

Entrance 

12/4/2018 474.2 - 255.3 29.6 50.8 high wind event 

12/5/2018 167.6 - 281.7 10.3 69.2  

12/6/2018 802.8 - 300.4 24.5 62.3 high wind event 

12/7/2018 870.5 31 290.4 26.0 57.9 high wind event 

12/8/2018 610.8 - 297.0 27.8 57.8 high wind event 

12/9/2018 482.9 - 277.8 31.8 58.5 high wind event 

12/10/2018 172.4 - 259.6 27.9 49.9 high wind event 

12/11/2018 1037.7 31 253.8 43.9 43.3 high wind event 

12/12/2018 444.4 - 258.0 31.3 42.3 high wind event 

12/13/2018 145.9 - 261.5 35.1 46.1 high wind event 

12/14/2018 288.0 - 260.3 36.6 41.0 high wind event 

12/15/2018 125.8 - 253.1 28.8 41.3 high wind event 

12/17/2018 113.8 - 250.1 27.1 39.9 high wind event 

12/19/2018 209.4 - 253.5 27.7 41.2 high wind event 
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12/21/2018 189.1 - 252.5 29.7 40.3 high wind event 

12/22/2018 114.6 - 260.0 29.1 45.8 high wind event 

12/24/2018 152.9 - 293.9 16.5 66.7  

12/27/2018 135.9 - 272.9 11.4 73.4  

12/28/2018 627.5 - 258.6 32.1 59.4 high wind event 

12/29/2018 264.8 - 254.9 34.4 54.3 high wind event 

12/31/2018 266.7 - 273.0 18.9 62.1  

Total # of Exceedances 21 2     

Maximum # of Exceedances 

(December) 
27 (2013) 5 (2014)     

Average # of Exceedances 

(December) 
18 0     

Minimum # of Exceedances 

(December) 
12 (2016) 

0 (2011 ~ 2013, 

2015, 2016) 
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Figure 7-1 1-hour particulate matter concentrations recorded at the Entrance monitor 
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Figure 7-2 24-hour particulate matter concentrations at the Entrance monitor 
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Figure 7-3 Wind rose for TSP exceedance days recorded at the Entrance GRIMM 
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Figure 7-4 Wind rose for PM2.5 exceedance days recorded at the Entrance GRIMM 
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Figure 7- illustrates the hourly PM concentrations recorded at the Entrance monitor, averaged over different time 

periods. The plot across the top shows the variation of PM over the course of a week, while the bottom three plots 

show the changes in PM over the course of a day, month and weekday, respectively. Figure 7- is based on data 

collected during December 2018 and shows a peak in the morning hours when traffic emissions likely influence the 

PM concentrations at the Entrance monitor which is located near Highway 1 and the entrance to Lafarge. 

 

 
 
 

Figure 7-5 Entrance particulate matter time variation 
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