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1 INTRODUCTION

WSP Canada Inc. (WSP) has operated and maintained the Cheakamus Crossing Ambient Air Quality Monitoring
Station on behalf of the Resort Municipality of Whistler (RMOW) since September 2010. The station was installed
to assist in addressing local citizen’s concerns of potential ambient air quality issues associated with an asphalt plant
located adjacent to the neighbourhood in the nearby provincial crown tenure property. The air quality monitoring
station continuously monitors ambient particulate matter, wind direction, and wind speed. WSP provides public
access to the air quality monitoring data via a dedicated website. Annual reports on the data collected from 2010 —
2020 have been provided to RMOW following each year of monitoring.

This report summarizes and compares the data from the monitoring station for 2016 through the end of 2020. The
objective of the report is to:

. Provide comparison of the Particulate Matter (PM) concentrations monitored at the Cheakamus
Crossing neighbourhood with the monitoring station located at Meadow Park Sports Center (Whistler)
managed by the Ministry of Environment and Climate Change Strategy’s (BC MOECCC);

. Analyze the monitored PM3o concentrations during the Alpine Paving Ltd. (owned) asphalt plant
operations;
. Provide a review and summary of the current monitoring program;

. Provide recommendations for future air quality monitoring.



2 AMBIENT AIR MONITORING STATION
DETAILS

The Cheakamus Crossing neighbourhood Ambient Air Monitoring Station is located on the High Performance
Centre (HPC) building (Figure 2-1). The HPC building was selected for the monitoring site because:

Figure 2-1

the HPC building was one of the closest structures to the crown tenure property occupied by the Alpine
Paving Ltd. asphalt plant;

the HPC building is located within a central location of the Cheakamus Crossing neighbourhood
(Figure 2-2) and provides a suitable recording location to collect representative measurements of
particulate matter concentrations in the neighbourhood;

the location minimizes interference from surrounding buildings or vegetation;

the monitoring station’s indoor sensors/controllers as well as the rooftop equipment are safely
accessible for routine maintenance and cleaning; and,

the HPC building is a secure location to house the monitoring station, as it contains sensitive/expensive
scientific monitoring equipment.

High Performance Centre (HPC) located in Cheakamus Crossing Neighbourhood



Figure 2-2 Location of the Monitoring Station in the Cheakamus Crossing Neighbourhood (shown as a
green dot labeled as BAM-HPC). The approximate perimeter of Alpine Paving Ltd. and
Quarry provincial crown tenure is shown with a green line.

The air quality monitoring equipment at the HPC station includes:
. A Beta Attenuation Mass (BAM) Monitor 1020 model (Figure 2-3)
. A R.M. Young 05305 Air Quality Wind Anemometer

The BAM monitor automatically measures and records airborne particulate concentration levels using the principle
of beta ray attenuation. This method provides a simple determination of concentration in units of micrograms of
particulate per cubic meter of air. The BAM unit has been recognized by the United States Environmental Protection
Agency (US EPA) as an acceptable continuous monitor of particulate matter concentrations (August, 1998). This
unit is outfitted with a Particulate Matter of 10 micrometers (PMyg) inlet directly connected onto the inlet tube.
Ambient air is pumped through the inlet, which only allows airborne particulate matter with an aerodynamic
diameter of 10 micrometers (10 um = 0.00001 meters) or less into the BAM’s sensor unit. The BAM unit collects
the ambient dust on a filter tape from a measured amount of ambient air which causes an attenuation of the beta
particle signal. The degree of attenuation of this beta particle signal is used to determine the mass concentration of
particulate matter on the filter tape, and hence the volumetric concentration of particulate matter in ambient air
(Hg/m3).

The particulate matter referred to as, PMg, is also known as inhalable particulate, is primarily comprised of larger
dust or visible smoke particles from sources like motor vehicles, wood burning stoves and fireplaces, dust from
construction and industrial sources and windblown dust from erosion. The smaller subset of Particulate Matter
referred to as, PMzs, is the fraction of particulate that was previously monitored at the station, and it comprises a
portion of particulate measured as PM1o. Although the PM_ s fraction is collected as part of the PMyo fraction, the
monitoring equipment does not have the ability to separate the fractions from each other and the samples is just
considered PMjj.

The sources of this smaller subset (PM..5) would include all types of combustion, including motor vehicles, power
plants, residential wood burning, forest fires, agricultural burning, and some industrial processes.





http://www.airquality.ca/clients/Whistler
http://www.whistler.ca/







4 MONITORING PROGRAM DATA
SUMMARY

Monitoring of particulate matter less than 2.5 microns (PM35) started on September 3rd, 2010 at the HPC
Cheakamus Crossing Ambient Air Monitoring Station. On January 8, 2016, the station was upgraded from a TEOM
unit (Tapered Element Oscillating Microbalance) to a BAM unit (Beta Attenuation Mass Monitor) and switched to
continuously monitor ambient particulate matter less than 10 microns (PM1o). Annual reports have been presented
each year of data collection from 2010 - 2020. This report summarizes the PM1o data collected from 2016 to 2020 of
the monitoring program.

4.1 CHEAKAMUS CROSSING AMBIENT AIR MONITORING
STATION PM1o CONCENTRATIONS

The BAM unit measures 1-hour average PMio concentrations at the HPC. From these hourly averages a rolling 24-
hour average is calculated using the last 24 hourly measurements. The rolling 24-hour average displayed on the
WSP and RMOW websites provide a ‘real-time’ representation of current conditions but is not directly compared to
the provincial objectives. When comparing the results to the maximum threshold for the BC AAQO, a daily 24-hour
average (midnight to midnight), also referred to as block average, is used.

In this report, the full annual hourly dataset is used to determine the maximum daily average PM1o concentration.
The daily average is compared with the threshold level (BC AAQO) of 50 ug/m®. The annual hourly dataset is also
averaged to determine the annual average PMag concentration. This is then compared the to the annual threshold
level (Metro Vancouver AAQQO) of 20 ug/m3.

During the years that the local area (airshed) was affected by forest fire smoke the results are shown in tables below
with a second value for the 24-hour maximum and annual averages. The second value with asterix are the results
when the days affected by forest fire smoke are removed from the data set.

When comparing the periods unaffected by regional forest fire smoke in Table 4-1 and Figure 4-1 the results
indicate:

e All years are in compliance with the BC AAQO. There is a year to year trend showing slightly lower
maximum 24-hour PM1, concentration from 2016 to 2020;

e A consistent annual average of approximately 7 ug/m? (35% of the Metro Vancouver AAQO) with a much
lower 2020 annual average concentration of 5.6 ug/m3.



Table 4-1 Annual PMio BAM Data (2016 — 2020)

PMao (pg/m?)

Year Maximum Value

(24-hour) BC AAQO (24-hour) | Annual Average Value | MV AAQO (Annual)
2016 39.3 6.8
2017 (147.1) 37.2* (10.2) 6.8*
2018 (233.6) 32.8* 50 (9.9) 7.2* 20
2019 32.3 7.0
2020 (173.3) 28.8* (7.4) 5.6*

*Adjusted with data removed for days when forest fire smoke affected air quality. Specific days were listed as Air Quality Advisories by Metro
Vancouver in 2017, 2018, and 2020.
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Figure 4-1 PMio 24-hour Maximum Data Compared to BC AAQOs and Annual Average Data compared

to Metro Vancouver AAQOs. The hashed portion of the bars in 2017, 2018, and 2020 were
including the Metro Vancouver Air Quality Advisory Days (days affects of forest fire smoke)









5 ASPHALT PLANT OPERATIONS

The asphalt plant located to the southwest of the Cheakamus Crossing BAM monitoring station is owned by Alpine
Paving Ltd. and has been in operation on the crown tenure property since 1989. This plant operates in a batch
process and the primary source of emissions from an asphalt plant are the dryers, hot bins, and mixers which emit
particulate matter and a variety of gaseous pollutants. Other potential sources of particulate matter (detectable at
PMyo size or smaller) at the plant may include storage silos, truck load-out operations and fugitive dust emissions
from the yard.

Data on operations of the asphalt plant was provided for 2016 — 2020 by Alpine Paving Ltd. for comparison with the
monitored PM1o concentrations at Cheakamus Crossing air quality station. Asphalt plant operations are limited from
spring to fall days, due to winter weather making it inoperable. During this time period the asphalt plant operated on
a maximum of five consecutive days.

5.1 DATAANALYSIS

Figure 5-1 through Figure 5-5 show the daily (24-hour average) PM1o concentrations measured at Cheakamus
Crossing station for each year. Days with plant operations are marked as orange bars.

As the annual average wind conditions in the Cheakamus Crossing neighbourhood are quite consistent from year to
year we have included a single windrose in Figure 5-6. The predominant wind directions are west and east as winds
move up and down the valley.

For the majority of plant operation days the concentrations of PMio, which include potential contributions from the
asphalt plant and all other sources in the area, were below the BC AAQOs. The exceptions to this occurred during
Air Quality Advisories in the summers of 2017, 2018, and 2020 when the local airshed was affected by forest fire
smoke causing it to be above the BC AAQOs. The exceedances are not considered to be due to the plant operations
as the elevated ambient air levels was recorded at the Meadow Park air monitoring station as well. The time series of
daily averages shows that it is difficult to distinguish the plant operation days from typical variability in PM1o
concentrations over the entire data record.

The maximum 24-hour average PMio concentration (118.3 pg/m?®) recorded on a plant operations day occurred on
August 3, 2017, due to the influence of forest fire smoke in the region. This was documented in the Air Quality
Advisories issued by Metro Vancouver and elevated PM levels on the days before and after the 3. The predominant
wind direction on August 3 would not suggest any potential emissions from Alpine Paving would have influenced
the PM1o concentrations.

The maximum 24-hour average PM1o concentration (39.4 pg/m3) recorded on a plant operations day, without the
influence of regional forest fire smoke, occurred on August 5™, 2016. The predominant wind direction during the 24-
hour period had the potential to direct emissions from Alpine Paving towards the air monitor and affected the PM1o
concentration. It is possible that PM;o concentrations are influenced by the plant operations, but concentrations
remain below BC Ambient Air Quality Objectives (AAQQOSs).






Figure 5-2 Timeseries of Daily Average PM1o Concentrations Monitored at Cheakamus Crossing, 2017
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Timeseries of Daily Average PM1o Concentrations Monitored at Cheakamus Crossing, 2018

Figure 5-3
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Figure 5-5






6 RECOMMENDATIONS AND
CONCLUSIONS

RMOW requested, as part of the summary report, for WSP to re-evaluate and provide recommendations for the Air
Monitoring Program in the Cheakamus Crossing neighbourhood. This re-evaluation of the Air Monitoring Program
is intended to:

e review the location(s) where the ambient air is monitored,;

o review the feedback from RMOW with regards to community concerns and future air quality monitoring,
and;

e review the air contaminants monitored by the Program.

6.1 AIR MONITORING LOCATIONS

When first sited in 2010, there were multiple reasons for the selection of the HPC building as the location for the
monitoring equipment:

. the HPC building was one of the closest structures to the property currently occupied by the asphalt
plant owned by Alpine Paving Ltd.;

. the HPC building was located in the Cheakamus Crossing neighbourhood and provides a suitable
location to record representative measurements of particulate matter concentrations in the
neighbourhood;

. the location minimizes air flow interference from surrounding buildings or vegetation;

. the monitoring station’s indoor sensors/controllers as well as the rooftop equipment are safely
accessible for routine maintenance and cleaning; and,

. the HPC building is a secure location to house the monitoring station, as it contains sensitive/expensive
scientific equipment.

Although the HPC building remains an appropriate air monitoring location, since the initial site selection and
installation of the Air Monitoring equipment in 2010 there has been significant development in the Cheakamus
Crossing neighborhood. In the last 10 years additional residential structures have been built to the south and east of
the HPC building as the neighborhood has grown.

In order to address the spatial variability of air quality impacts in the neighbourhood, WSP met with RMOW and
completed a review of the neighborhood to identify potential locations for new monitoring sites that might provide
more information on air quality impacts at the residential locations now nearer to the plant than the existing
monitoring location at the HPC building. In the three options presented below to modify the air monitoring program
WSP outlines different locations options along with their benefits and drawbacks.

6.2 COMMUNITY AIR QUALITY CONCERNS

From RMOW feedback recieved, WSP understands that the primary community concern with regards to air quality
remains the emissions from the asphalt plant (Alpine Paving Ltd.) located in the adjacent property in the southwest
corner of the Cheakamus Crossing neighbourhood. Alpine Paving is also the owner of the gravel quarry property to
the south of the asphalt plant.

RMOW requested a review of the Air Monitoring Program to understand the potential air quality impacts at
locations nearer to the asphalt plant as well as throughout the neighbourhood. Previous community concerns with
regards to air quality were focused on the particulate matter (PM) emissions from the Alpine Paving asphalt plant.
Originally the Air Monitoring Program focused on monitoring of the fine particulate fraction, PM2s. Emissions of
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