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Disclaimer and Conditions: 

1. Permission is granted to produce or reproduce these data, or any substantial part of them, for 
personal, non-commercial, educational and informational purposes only, provided that the data are 
not modified or altered and provided that this disclaimer notice is included in any such production or 
reproduction. 

 

2. While the information in these data is believed to be accurate, these data and all of the information 
contained therein are provided “as is” without warranty of any kind, whether express or implied.  All 
implied warranties, including, without limitation, implied warranties of merchantability and fitness for 
a particular purpose, are expressly disclaimed by Metro Vancouver and the Fraser Valley Regional 
District.  Metro Vancouver reserves the right to update data files from time to time and will not be 
held responsible for the validity of the archives maintained by other parties.  It is the user’s 
responsibility to ensure that the data is up-to-date and to follow-up with Metro Vancouver should any 
questions related to the data arise. 

 

3. The information provided in these data is intended for educational and informational purposes 
only.  These data are not intended to endorse or recommend any particular product, material or service 
provider nor is it intended as a substitute for engineering, legal or other professional advice.  Such 
advice should be sought from qualified professionals. 
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Air quality monitoring data collected in White Rock and Delta between June 2014 and May 2015 are 

summarized in this preliminary report and compared with applicable ambient air quality objectives. 

Introduction 

Railway lines carrying trains that transport both people and goods run throughout Metro Vancouver, 

sometimes in close proximity to residential areas and parks. Concerns have been raised about air quality 

impacts related to the movement and handling of coal in the region, and particularly the effects of 

transporting coal by rail. Monitoring air quality in the vicinity of coal trains to assess the level of coal dust 

in airborne particulate matter and the extent of impacts of coal dust from trains is of interest for 

governments and researchers around the world. The body of work generated is expected to provide a 

broader understanding of the levels of coal particles in the environment, better inform environmental and 

health risk assessments, and assist in making regulatory decisions related to the movement and handling 

of coal. 

In support of a Corporation of Delta initiative to assess the level of coal dust arising from trains, Metro 

Vancouver collected samples of airborne particulate matter in Tsawwassen during a preliminary study 

conducted in the summer of 2013 and had the samples analyzed for coal dust. Results from the analysis 

of these samples indicated that a small proportion of the particles present (estimated at 5%) in the coarse 

(PM10-2.5) and fine fractions (PM2.5) of airborne particulate matter were coal dust. Identified coal particles 

were predominantly found to be in the size range 3 µm to 1 mm and therefore would be expected to be 

found more commonly in the coarse fraction, total suspended particulate matter or dustfall than in the 

fine particulate matter (PM2.5) fraction. In work conducted in Washington State, researchers also 

suggested that the larger sized particles arising during the passage of trains were associated with coal 

dust.1 

Following the preliminary study of 2013, Metro Vancouver undertook additional air quality monitoring in 

Delta and White Rock in 2014 and 2015 in the vicinity of railway lines that carry coal trains. This report 

reflects the 2014 and 2015 studies.  

Inhalable particulate matter (PM10) monitoring 

was conducted in Delta at three locations near 

railway lines as well as in a residential location 

between June 2014 and May 2015.  The work 

was done in cooperation with the Corporation 

of Delta and coordinated with the Corporation 

of Delta’s dustfall monitoring study.  

Monitoring in White Rock took place in 

September and October 2014 using Metro 

Vancouver’s Mobile Air Monitoring Unit 

(MAMU) and the existing particulate sampler 

located at White Rock City Hall. 

                                                           
1 Jaffe, D. A., Hof, G., Malashanka, S., Putz, J., Thayer, J., Fry, J. L., Ayres, B., and Pierce, J. R., Diesel particulate 
matter emission factors and air quality implications from in-service rail in Washington State, USA, Atmospheric 
Pollution Research, 2014, 5(2), 344-351. 

Coal train adjacent to the samplers at the Delta Golf Course site. 
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Sampling Methodology 

Delta 

Monitoring was undertaken in Delta using five E-samplers located at four sites: Delta Golf Course, John 

Oliver Park, North 40, and 64 Street Greenway (Figure 1). Two instruments, located at approximately 15 m 

and 50 m from the railway line, were installed in John Oliver Park. Instruments at the Delta Golf Course 

and North 40 sites were also located about 10 m to 15 m from the railway track. The 64 Street Greenway 

site was in a residential area, approximately 900 m from the railway line. 

 

 

 

 

 

 

 

 

 

 

 

 

The E-samplers took measurements of PM10 continuously at one minute resolution. The continuous 

measurements were supplemented by the collection of PM10 onto filters over a period of approximately 

one month, which occurred four times during the course of the study, once in each season. Filter-based 

PM10 sampling was chosen for coal particle analysis because as noted earlier, coal particles were expected 

to be more abundant in this size fraction. Wind speed and direction, temperature, and pressure were also 

recorded at one minute resolution by meteorological sensors mounted on the E-samplers. The results 

presented and discussed in this report are based on 1-hour and rolling 24-hour average PM10 

concentrations. 

Figure 1 The locations of the Delta study monitoring sites are indicated in red. The nearest Lower Fraser 
Valley ambient air quality monitoring network stations, North Delta and Richmond South, are indicated 
in blue. 
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White Rock 

In White Rock, MAMU was parked parallel to the promenade, 

near the western end of the municipal parking lot (49.02370 N, 

122.81467 W), less than 10 metres from the railway track. Nine 

air contaminants were measured continuously during the White 

Rock study: nitric oxide (NO), nitrogen dioxide (NO2), ground-

level ozone (O3), PM2.5, PM10, carbon monoxide (CO), sulphur 

dioxide (SO2), black carbon (BC), and UV-absorbing particulate 

(UVPM). Meteorological data were collected by instruments 

mounted on a 10 metre mast and included wind speed and 

direction, temperature, and relative humidity. Non-continuous 

sampling of the coarse (PM10-2.5) and fine (PM2.5) fractions of 

PM10 onto separate filters was also undertaken at the MAMU 

location, to provide samples for coal particle analysis. Air 

contaminant concentrations from MAMU averaged over periods 

of at least one hour are presented and discussed in this report. 

A non-continuous particulate matter sampler has been operated 

at White Rock City Hall since 1973.2 The Partisol dichotomous 

sampler currently installed at this location collects 

both PM10 and PM2.5 samples every 6th day, which allowed the 

coarse (PM10-2.5) and fine (PM2.5) fractions of PM10 to be collected 

onto separate filters for coal particle analysis. 

Coal Particle Analysis 

At the outset of this study, it was recognized that there are 

limitations with the methods currently used to quantify coal 

content in samples of particulate matter. Metro Vancouver issued 

a Request for Proposals to laboratories in Canada, the US and 

Australia in an attempt to identify improved methods for coal 

particle analysis, but ultimately, contracted with laboratories using the same analytical methods that have 

been employed for previous studies.   

Particulate matter filters from Delta and White Rock were analyzed for the presence of coal particles by 

an external contract laboratory using scanning electron microscopy and energy dispersive spectrometry 

(SEM/EDS).  

Results and Discussion 

Ambient air quality objectives 

Ambient air quality objectives are levels of air contaminants that are considered acceptable and generally 

protective of human health and the environment, based on current knowledge about the effects of air 

                                                           
2 Station Information: Lower Fraser Valley Air Quality Monitoring Network, Metro Vancouver, December 2012. 

The MAMU at White Rock Promenade. 

MAMU can be used for air quality monitoring 

in specialized studies, compliance monitoring, 

“hot spot” evaluations and emergencies. The 

instrumentation contained within MAMU is 

comparable to that found at ambient air 

quality monitoring network stations and data 

are collected and validated in the same way as 

data from monitoring stations. 
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contaminants.3 Metro Vancouver has ambient air quality objectives based on both short-term averaging 

periods and annual averages (Table 1). While it is informative to compare data to annual objectives, it is 

not appropriate to formally compare averages over the sampling period for the Delta and White Rock 

studies to the annual average, given that both took place over periods of less than 12 months and are not 

representative of an entire year.  

Table 1:  Ambient air quality objectives applicable in Metro Vancouver 

 1-hour 8-hour 24-hour Annual 
PM10 -- -- 50 µg/m3 20 µg/m3 
PM2.5 -- -- 25 µg/m3 8 µg/m3 
NO2 106 ppb -- -- 21 ppb 
O3 82 ppb 65 ppb -- -- 
SO2 75 ppb -- 48 ppb 11 ppb 
CO 26.2 ppm 8.7 ppm -- -- 

 

Data collected in Delta  

Study sampling was conducted from June/July 2014 to May 2015. PM10 concentrations measured in Delta 

were compared with PM10 measurements for the same period from two air quality monitoring network 

stations nearest to Delta as well as a network station in an agricultural area in the Lower Fraser Valley. 

The summarized data are shown in Table 2.  

Table 2:  PM10 concentrations from measurements made at study sites in Delta and selected air quality monitoring network 

stations.  

Station 
Maximum 1-hour PM10 

concentration 
(µg/m3) 

Maximum 24-hour PM10 
concentration 

(µg/m3) 

Average PM10 
concentration 

(µg/m3) 

Delta Golf Course 102.8 30.3 8.1 

John Oliver Park 15 m 63.9 33.8 10.3 

John Oliver Park 50 m 71.8 36.3 9.8 

North 40 101.7 31.8 9.3 

64 Street Greenway 57.3 27.4 8.1 

Richmond – Airport* 98.5 33.5 11.3 

Burnaby South* 50.6 33.7 9.2 

Abbotsford Airport* 97.6 40.8 13.5 

                                                           
3 Further information about the ambient air quality objectives applicable in Metro Vancouver is available at: 
http://www.metrovancouver.org/services/air-quality/AirQualityPublications/AQOFactsheet.pdf. 

-- indicates there is no objective for this averaging period 

* Data validation currently in progress for 2015 network station data. 

http://www.metrovancouver.org/services/air-quality/AirQualityPublications/AQOFactsheet.pdf
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PM10 concentrations measured in Delta were generally comparable to those measured at the network 

stations for maximum 1-hour, maximum 24-hour and study average metrics. Levels of PM10 at the 64 

Street Greenway site in the residential area were the lowest concentrations measured during the study 

period at both the study sites and comparison ambient air quality monitoring network stations.  

No exceedances of the ambient air quality objective for PM10 occurred during the study period and the 

average concentration over the course of the study (10 months) was considerably lower than the annual 

average-based ambient air quality objective of 50 µg/m3. Intermittent, very short-term elevated 

concentrations (‘spikes’) were measured occasionally, giving rise to maximum 1-hour concentrations of 

approximately 100 µg/m3 at two of the study sites. However, these short term levels are comparable to 

concentrations measured in both urban (Richmond) and rural (Abbotsford) areas in the airshed. 

More detailed examination of the 1-hour data indicated that the number of short-term spikes in PM10 

concentrations, defined for this study as 1-hour average concentrations over 50 µg/m3, was higher at 

some sites than others (Table 3), although at all sites these spikes occurred less than 0.2% of the time.  

Table 3:  Number of occurrences of PM10 concentration spikes during the monitoring phase of the Delta study. 

Station 
Number of hours of PM10 
concentration >50 µg/m3 

Number of hours of 
data collected 

Delta Golf Course 4 6956 

John Oliver Park 15 m 9 7288 

John Oliver Park 50 m 12 7286 

North 40 9 6678 

64 Street Greenway 3 6908 

Richmond – Airport* 4 7322 

Burnaby South* 1 7227 

Abbotsford Airport* 58 6650 

Sources of PM10 in the region typically include wind-blown dust from construction, demolition and 

agricultural activities, combustion such as residential wood heating and open burning, industrial activities, 

and transportation on roads and railways. Comparison of measurements made in Delta with data from 

the monitoring network shows that in urban areas, spikes in PM10 concentrations occurred at 

approximately the same frequency as at the Delta study sites. In contrast, in the more rural surroundings 

of Abbotsford Airport in which wind-blown agriculture-related dust can influence PM10 levels, occurrences 

are more frequent, though still less than 1% of the total hours. 

Analysis of filter samples conducted by a contract laboratory indicated the presence of coal in all of the 

samples collected. In general, the proportion of coal detected, as a percentage of the total particles 

captured, was higher for samples collected at John Oliver Park and Delta Golf Course than at the other 

sampling sites. Notably, coal particles were also identified in samples collected at 64 Street Greenway, at 

times as a substantial fraction (more than one-third) of the particles present. Evaluation of these results, 

in conjunction with analysis of dustfall done by the Corporation of Delta and previously of samples 

collected in Tsawwassen by Metro Vancouver, suggests that the presence of airborne coal particles may 

be influenced by both local sources as well as other sources creating a ‘background’ level in the region. 

* Data validation currently in progress for 2015 network station data. 
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To further assess the influence of localized sources, wind 

data (wind speed and wind direction) were analyzed. At 

all of the study sites, wind data may have been affected 

by the surrounding local environment because of practical 

limitations on the placement heights of the 

instrumentation. The instruments at 64 Street Greenway 

were mounted on a pole with wind measurements made 

at a height of approximately four metres, allowing the 

most representative wind data to be collected at this 

site. At Delta Golf Course, John Oliver Park, and North 40, wind data were collected at a height of 

approximately two metres and therefore potentially subject to more interference during certain times of 

year due to the growth of surrounding vegetation. 

Wind rose charts (Figure 2) show how often winds blew from defined directions and also provide wind 

speed categorization for each direction during the study measurement period.  

Wind data indicate that the highest wind speeds were measured at the residential site at 64 Street 

Greenway, particularly from a southeasterly direction. The area southeast of the 64 Street Greenway is 

relatively open, due to low-lying hedges and vegetation, and offers potential for exposure to wind-blown 

soil dust in periods when the surrounding fields lack vegetative cover. The railway line also lies about 

900 m to the southeast of this site and emissions associated with rail transportation may contribute to 

the overall PM10 levels occurring in the area. 

At Delta Golf Course, the prevalent wind direction was easterly. The railway line was immediately to the 

west-southwest of the instrument, a direction from which winds were light and relatively infrequent. Calm 

winds accounted for almost 40% of the data collection period at Delta Golf Course. The detection of higher 

coal particle levels in the samples at this site than in the regional background (64 Street Greenway) 

samples suggested that coal dust from coal trains can occur beyond the railway track area in relatively 

calm conditions. A unique feature of this site was the use of a section of this railway line for marshalling 

coal trains, as illustrated in the photograph on page 1. It is possible that greater exposure to coal dust may 

occur when a load is stationary and present for a longer period than the transient presence that occurs 

during the passage of a train carrying coal. However, records were not available from train companies to 

determine the frequency and duration of temporary marshalling next to Delta Golf Course to compare 

the lengths of time that a coal train was present near each site. 

At the North 40 and John Oliver Park sites the prevailing wind was from the east, similar to Delta Golf 

Course, but during approximately one-third of the sampling time, southerly and southeasterly winds 

occurred. Since the railway line lies to the south of the North 40 and John Oliver Park sites, if coal dust 

arises from the passage of coal trains, it would be expected to be seen in the samples from these sites.  

The fraction of coal particles in samples from North 40 was generally lower than samples collected at the 

John Oliver Park and Delta Golf Course sites. This appears to contrast with the results reported by the 

Corporation of Delta from dustfall monitoring collocated at John Oliver Park 15m, North 40 and Delta Golf 

Course.4 However, although dustfall is not directly comparable with airborne PM10, the size distribution 

                                                           
4 Coal Dust Monitoring Update report, agenda item F17, March 30, 2015 Council Meeting, 
https://delta.civicweb.net/filepro/documents/118680?preview=118863.  

E-sampler with wind instrumentation at the 64 Street 
Greenway site. 

https://delta.civicweb.net/filepro/documents/118680?preview=118863
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analysis from the Corporation of Delta’s study indicated that the proportion of coal particles found in the 

smallest size fractions (between 1 µm and 10 µm) was generally lower at North 40 than John Oliver Park, 

which is consistent with the findings from the PM10 analysis done for this study. 

 

 

Figure 2:  Wind roses showing the frequency of winds blowing from the directions indicated on the compass at (a) Delta Golf 
Course, (b) John Oliver Park, (c) North 40, and (d) 64 Street Greenway. 

Data collected in White Rock 

Air contaminants were monitored in White Rock for a period of approximately five weeks. After 

monitoring started, this period was found to coincide with a time during which train traffic was more 

limited than usual due to railway line maintenance activities.  

Concentrations of key air contaminants measured in White Rock are summarized in Table 4.  

(a) 

(c) 

(b) 

(d) 
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Table 4:  Summary of air contaminant concentrations from continuous data measured using MAMU at White Rock Promenade 

for the period 17:00 September 08, 2014 to 08:00 October 15, 2014.  

 
Maximum 

concentration 
Average 

concentration 
PM10 (1-hour, µg/m3) 54.9 13.9 
PM10 (rolling 24-hour, µg/m3) 24.5 See 1 hour data 

PM2.5 (1-hour, µg/m3) 28.1 6.2 
PM2.5 (rolling 24-hour, µg/m3) 15.8 See 1 hour data 

NO2 (ppb) 28.5 7.2 
O3 (ppb) 53.5 17.2 
SO2 (ppb) 5.4 0.5 
CO (ppm) 0.41 0.15 

No exceedances of short-term ambient air quality objectives were recorded during the data collection 

period. Furthermore, examination of the 1-hour particulate matter data (not shown) indicated that short-

term spikes, defined for this study as 1-hour average concentrations over 50 µg/m3 for PM10 and over 

20 µg/m3 for PM2.5, occurred infrequently, representing 0.1% and 0.5% of the valid PM10 and PM2.5 data 

collected respectively. 

For comparison, measurements of the same pollutants at Vancouver Airport, the nearest station at which 

comprehensive air contaminant data are measured (including PM10), are summarized in Table 5.  

Table 5:   Summary of air contaminant concentrations from continuous data measured at the air quality monitoring network 

station at Richmond – Vancouver Airport for the period 17:00 September 08, 2014 to 08:00 October 15, 2014. 

 
Maximum 

concentration 
Average 

concentration 
PM10 (1-hour, µg/m3) 45.1 12.9 
PM10 (rolling 24-hour, µg/m3) 26.3 See 1 hour data 

PM2.5 (1-hour, µg/m3) 25.7 6.8 
PM2.5 (rolling 24-hour, µg/m3) 15.1 See 1 hour data 

NO2 (ppb) 49.0 15.0 
O3 (ppb) 50.2 12.1 
SO2 (ppb) 5.7 0.8 
CO (ppm) 0.90 0.24 

Comparing the data from Table 4 and Table 5, it is clear that air contaminant concentrations measured in 

White Rock were generally similar to measurements made in Richmond over the same period, however, 

some small differences are noteworthy. Peak (maximum 1-hour concentration) and average levels of 

nitrogen dioxide and carbon monoxide were higher at the Vancouver Airport station than in White Rock. 

Since these two air contaminants are indicative of combustion activities such as vehicle operation, the 

data suggest that combustion sources had less influence on air quality in White Rock than in Richmond 

during the study period. In contrast, measured maximum short-term (1-hour) concentrations of 

particulate matter were slightly higher in White Rock than at Vancouver Airport. Particulate matter 

concentrations at the White Rock MAMU site may be influenced by the proximity to natural sources of 

particulate matter, such as sand and sea salt, as well as the emissions associated with train traffic and 

other dust-generating activities such as any nearby construction and maintenance. 

PM10 data from White Rock were also compared with those from the Delta study sites over the White 

Rock study period (Table 6). Maximum and average concentrations in White Rock were higher than those 
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measured at the residential 64 Street Greenway site and generally similar to concentrations measured at 

the Delta sites near railway lines.  

Table 6:   Summary of PM10 concentrations from continuous data measured in White Rock and at Delta study sites for the period 

September 10, 2014 to October 15, 2014. 

Station 
Maximum 1-hour 

PM10 concentration 
(µg/m3) 

Maximum 24-hour 
PM10 concentration 

(µg/m3) 

Average PM10 
concentration 

(µg/m3) 
MAMU – White Rock 
Promenade 

54.9 24.5 13.9 

Delta Golf Course 102.8 25.4 11.4 
John Oliver Park 15 m 55.6 28.4 13.8 
John Oliver Park 50 m 53.2 27.8 12.6 
North 40 86.8 24.0 11.4 
64 Street Greenway 35.1 18.5 9.7 

Short-term (1-hour) peak concentrations were generally higher near railway lines in White Rock and Delta 

than at Vancouver Airport during the White Rock study period. However, the results from the Delta study 

described above show that short-term peaks of the magnitudes seen at the Delta and White Rock study 

sites can be observed throughout the airshed.  

Analysis of the number of short-term spikes in concentration can help in the assessment of whether air 

quality anomalies have been found at a monitoring location. The analysis of data from selected stations 

for the White Rock data collection period (Table 7) indicates that elevated short-term concentrations 

occur infrequently, even close to the sections of railway lines monitored in White Rock and Delta.  

Table 7:   Number of occurrences of PM10 concentration spikes during the monitoring phase of the White Rock study. 

Samples of particulate matter collected onto filters over two-week periods provided the particulate 

matter concentrations shown in Table 8. The results from these instruments were comparable to the 

average concentrations calculated from the continuous measurements (Table 4) and indicate that 

particulate matter levels were similar close to the railway line, at the Promenade, and approximately 

0.5 km away at City Hall.  

Station 
Number of hours of PM10 concentration 

>50 µg/m3 

Number of hours of data 
examined 

White Rock MAMU 1 803 

Delta Golf Course 2 831 

John Oliver Park 15 m 2 831 

John Oliver Park 50 m 3 831 

North 40 1 830 

64 Street Greenway 0 831 

Richmond – Airport 0 828 

Burnaby South 0 830 

Data in this table represent a slightly shorter time range (18:00 September 10, 2014 to 08:00 October 15, 
2014) for White Rock than the other stations shown (00:00 September 10, 2014 to 23:00 October 15, 2014). 

The results for White Rock represent a slightly shorter time range (18:00 September 10, 2014 to 08:00 October 
15, 2014), due to data availability from the instrument. 
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Table 8:   Summary of particulate matter concentrations from non-continuous measurements made at White Rock City Hall and 

White Rock Promenade. 

Station 

Concentration (µg/m3) 

12-25 Sep 2014 
PM2.5 

12-25 Sep 2014 
PM10-2.5 

26 Sep-10 Oct 2014 
FPM2.5 

26 Sep-10 Oct 2014 
PM10-2.5 

White Rock 
City Hall 

6 6 6 6 

White Rock 
Promenade 

7 6 7 6 

Coal particle identification was carried out using the filter samples. The results of the analysis suggested 

that airborne coal particles can be present in White Rock. The levels of coal particles were highly variable 

and similar to the levels found in Delta. 

MAMU was well situated for collecting representative wind data at the Promenade location. The data are 

summarized in Figure 3. The railway track runs approximately parallel to the shoreline in an east-southeast 

to west-northwest direction in the vicinity of the MAMU site.  

 

Figure 3 Wind rose showing the frequency of winds blowing from the 
directions indicated on the compass for the MAMU at the Promenade in 
White Rock. 

More detailed examination of the daytime and nighttime wind data (not shown) indicated that land and 

sea breeze type behaviour often occurred, suggesting that daytime train traffic as well as sea spray and 

wind-blown sand may have influenced measured air quality during the day and at night, road traffic and 

emissions from the neighbouring residential area were likely to have influenced air quality measurements. 
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Preliminary Conclusions 

Average particulate matter levels near railway lines are 

generally comparable to those found elsewhere in the 

region. Analysis of very short-term (1-minute) data has 

not been presented in this summary report, however, 

results reported here from Delta Golf Course, where 

stationary loaded coal trains were anticipated to have 

been present at times for periods longer than the time 

taken for a moving coal train to pass, suggest that local 

airborne particulate levels can become elevated 

relative to other parts of the region while coal is in 

close proximity to a location.  

Prior to contracting with a commercial laboratory to 

conduct coal particle analysis, Metro Vancouver 

anticipated that there were limitations with the 

methods currently used to quantify coal content.  These limitations became evident over the course of 

the analysis, resulting in a high degree of variability and lack of repeatability in the coal content results.  

Metro Vancouver has been trying to resolve these issues, including repeat analyses of the same samples.  

Study results pertaining to total PM10 and PM2.5, other air contaminants, and meteorological data are 

presented in this report, but it is anticipated that an addendum will be prepared to provide additional 

information on coal analysis when the analytical issues are more fully addressed.  

Due to the transient nature of dust from coal trains, further analysis of more highly time-resolved data (1-

minute data) in conjunction with photographic and video records of train movements will be necessary to 

assess whether there are any significant short-term impacts on air quality in the vicinity of railway lines 

carrying coal trains due to the transportation of coal. 

 

 

Coal train passing John Oliver Park 

After coal train passage (John Oliver Park) 


