Silverdale
July 2022

Monthly Air Quality Monitoring Report
June 2022 Monitoring Period
Introduction
In March 2021 the Environment Agency deployed two Mobile Monitoring Facilities (MMFs) to Silverdale in
response to ongoing odour issues in the vicinity of Walley's Quarry Landfill Site (WQLS). MMF2 was
deployed at a pumping station on Silverdale Road and MMF9 was deployed at Galingale View pumping
station, both at pumping stations run by Severn Trent.
In April 2021, two additional MMFs were deployed in Silverdale. MMF1 was deployed near the Silverdale
Cemetery and MMF6 was deployed at the Newcastle Community Fire Station.
Figure 1 shows the MMF monitoring locations on a map, Table 1 shows the bearing of WQLS in relation to
the MMFs and their distance from the landfill. The monitoring sites were chosen because they were within
residential areas where complaints had been received, had access to the necessary power supply, and
had regard to prevailing wind direction, the local topography and suitable hard standing that the MMFs
required.
The reported pollutants are hydrogen sulphide, methane, oxides of nitrogen, sulphur dioxide and different
particulate matter size fractions (Total Suspended Particulate (TSP), PM10 and PM2.5). The hydrogen
sulphide data is compared against the World Health Organisation (WHO) guideline values for both odour
annoyance and potential health impacts.
During this study we have also been monitoring for BTEX. This group of chemicals includes volatile organic
compounds of benzene, toluene, ethylbenzene and xylene. Levels of these chemicals have been low for
the duration of this study to date and have not been an issue of concern. For BTEX, no air quality
standards have been exceeded and no levels of concern have been identified from the Walley's Quarry
Landfill Site.
We have not presented BTEX data in this report as the levels are low and we have focussed our resources
on the other substances which are showing elevated levels. BTEX results have been shared with UK
Health Security Agency (UKHSA) and will be included in the final report that we produce at the end of the
study. We will keep them under close review and if the situation changes, we will alert health partners and
raise it in these reports.
This monthly air quality monitoring report is a summary of the recorded levels using rectified data. Rectified
data consists of data that has been adjusted to minimise the effects of analyser drift and checked for
erroneous values. The values in this report cannot be considered final, as the rectification process in not
complete. The rectified data is presented in an excel spreadsheet which is published alongside this report.
The final report will include fully ratified data and additional detail such as directional analysis, trend
analysis and comparison with UK Air Quality Standards.

Page 1 of 25

Figure 1. Map showing the location of the four monitoring sites
MMF 1

MMF 6

MMF 2

Walleys Landfill Site

MMF 9

Table 1. Summary of monitoring locations in relation to WQLS
MMF
1 - Cemetery
2 - Pumping Station
6 - Fire Station
9 - Galingale View
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Bearing of WQLS
from MMF
55° - 190°
135° - 230°
228°- 268°
225° - 320°

Angle
covered
135°
95°
40°
95°

Distance from
landfill site (km)
0.3
0.4
1
0.4

MMF1 (Cemetery) Results
Rectified data for each pollutant, from the 1 June 2022 until 30 June 2022, is shown in time series plots
below.

Hydrogen sulphide (H2S)
The average H2S concentration during the month was 0.8 μg/m3 (0.5 ppb).
A time series plot of 30-minute average H2S concentrations measured over the period is shown in Figure 2.
This data allows direct comparison with the WHO Guidelines for Europe (2000), which have set a guide
level of 7 μg/m3 above which substantial complaints about odour annoyance can be expected.
Levels of H2S were above 7 μg/m3 (4.67 ppb) for 0.1% of the monitoring period.
Figure 2. Time series plot of H2S 30-Minute Mean Concentrations (μg/m3).
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A time series plot of 24-hour mean H2S concentrations at the monitoring site is shown in Figure 3. This
data can be compared directly with the relevant WHO Guideline for Europe (2000). The highest recorded
24-hour mean was 1.6 μg/m3 (1.1 ppb), which is lower than the 150 μg/m3 limit set as a guideline by WHO,
in the context of human health.
Figure 3. Time series plot of H2S 24-Hour (Midnight - Midnight) Mean Concentrations (μg/m3 and
ppb).
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Concentration (ppb)

Concentration (µg/m3)

2.5

Methane (CH4)
The average CH4 concentration during the month was 1.7 mg/m3. A plot of the 5-minute mean
concentrations is provided below to show the variation in concentrations over the month.
Figure 4. Time series plot of the methane (CH4) 5-Minute Mean Concentrations (mg/m3).
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Particulates
The average PM10 and PM2.5 concentrations during the month were 12.9 μg/m3 and 6.6 μg/m3 respectively.
A plot of the 15-minute mean concentrations is provided below to show the variation in concentrations over
the month.
Figure 5. Time series plot of TSP, PM10 and PM2.5 15-Minute Mean Concentrations (μg/m3).
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PM2.5

Sulphur Dioxide (SO2)
The average SO2 concentration during the month was 1.1 µg/m3. A plot of the 5-minute mean
concentrations is provided below to show the variation in concentrations over the month.
Figure 6. Time series plot of SO2 5-Minute Mean Concentrations (μg/m3).
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MMF2 (Pumping Station) Results
Rectified data for each pollutant, from the 1 June 2022 until 30 June 2022, is shown in time series plots
below.

Hydrogen Sulphide (H2S)
The average H2S concentration during the month was 1.0 μg/m3 (0.7 ppb).
A time series plot of 30-minute average H2S concentrations measured over the period is shown in Figure 7.
This data allows direct comparison with the WHO Guidelines for Europe (2000), which have set a guide
level of 7 μg/m3 above which substantial complaints about odour annoyance can be expected.
Levels of H2S were above 7 μg/m3 (4.67 ppb) for 0.5% of the monitoring period.
Figure 7. Time series plot of H2S 30-Minute Mean Concentrations (μg/m3).
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A time series plot of 24-hour mean H2S concentrations at the monitoring site is shown in Figure 8. This
data can be compared directly with the relevant WHO Guideline for Europe (2000). The highest recorded
24-hour mean was 1.9 μg/m3 (1.3 ppb), which is lower than the 150 μg/m3 limit set as a guideline by WHO,
in the context of human health.
Figure 8. Time series plot of H2S 24-Hour (Midnight - Midnight) Mean Concentrations (μg/m3 and
ppb).
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2.0

Methane (CH4)
The average CH4 concentration during the month was 1.8 mg/m3. A plot of the 5-minute mean
concentrations is provided below to show the variation in concentrations over the month.
Figure 9. Time series plot of the methane (CH4) 5-Minute Mean Concentrations (mg/m3).
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Particulates
The average PM10 and PM2.5 concentrations during the month were 13.3 μg/m3 and 7.0 μg/m3 respectively.
A plot of the 15-minute mean concentrations is provided below to show the variation in concentrations over
the month.
Figure 10. Time series plot of TSP, PM10 and PM2.5 15-Minute Mean Concentrations (μg/m3).
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PM2.5

Oxides of Nitrogen (NOx)
The average NOX and NO2 concentrations during the month were 15.1 μg/m3 and 11.0 μg/m3. A plot of the
5-minute mean concentrations is provided below to show the variation in concentrations over the month.
Figure 11. Time series plot of the oxides of nitrogen 5-Minute Mean Concentrations (μg/m3).
NOX 5-Minute Mean Concentrations
NOx

NO

180
160
140

Concentration (µg/m3)

120
100

80
60
40
20
0

Period

Page 12 of 25

NO2

MMF6 (Fire Station) Results
rectified data for each pollutant, from the 1 June 2022 until 30 June 2022, is shown in time series plots
below.

Hydrogen Sulphide (H2S)
The average H2S concentration during the month was 0.7 μg/m3 (0.5 ppb).
A time series plot of 30-minute average H2S concentrations measured over the period is shown in Figure
12. This data allows direct comparison with the WHO Guidelines for Europe (2000), which have set a guide
level of 7 μg/m3 above which substantial complaints about odour annoyance can be expected.
Levels of H2S were above 7 μg/m3 (4.67 ppb) for 1.1% of the monitoring period.
Figure 12. Time series plot of H2S 30-Minute Mean Concentrations (μg/m3).
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A time series plot of 24-hour mean H2S concentrations at the monitoring site is shown in Figure 13. This
data can be compared directly with the relevant WHO Guideline for Europe (2000). The highest recorded
24-hour mean was 2.5 μg/m3 (1.7 ppb), which is lower than the 150 μg/m3 limit set as a guideline by WHO,
in the context of human health.
Figure 13. Time series plot of H2S 24-Hour (Midnight - Midnight) Mean Concentrations (μg/m3 and
ppb).
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Methane (CH4)
The average CH4 concentration during the month was 1.6 mg/m3. A plot of the 5-minute mean
concentrations is provided below to show the variation in concentrations over the month.
Figure 14. Time series plot of the methane (CH4) 5-Minute Mean Concentrations (mg/m3).
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Particulates
The average PM10 and PM2.5 concentrations during the month were 11.3 μg/m3 and 6.4 μg/m3 respectively.
A plot of the 15-minute mean concentrations is provided below to show the variation in concentrations over
the month.
Figure 15. Time series plot of TSP, PM10 and PM2.5 15-Minute Mean Concentrations (μg/m3).
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PM2.5

Sulphur Dioxide (SO2)
The average SO2 concentration during the month was 1.3 µg/m3. A plot of the 5-minute mean
concentrations is provided below to show the variation in concentrations over the month.
Figure 16. Time series plot of SO2 5-Minute Mean Concentrations (μg/m3).
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MMF9 (Galingale) Results
Rectified data for each pollutant, from the 1 June 2022 until 30 June 2022, is shown in a series of plots
below.

Hydrogen Sulphide (H2S)
The average H2S concentration during the month was 2.2 μg/m3 (1.5 ppb).
A time series plot of 30-minute average H2S concentrations measured over the period is shown in Figure
17. This data allows direct comparison with the World Health Organisation (WHO) Guidelines for Europe
(2000), which have set a guide level of 7 μg/m3 above which substantial complaints about odour
annoyance can be expected.
Levels of H2S were above 7 μg/m3 (4.67 ppb) for 8.8% of the monitoring period.
Figure 17. Time series plot of H2S 30-Minute Mean Concentrations (μg/m3).
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A time series plot of 24-hour mean H2S concentrations at the monitoring site is shown in Figure 18. This
data can be compared directly with the relevant WHO Guideline for Europe (2000). The highest recorded
24-hour mean was 7.2 μg/m3 (4.8 ppb), which is lower than the 150 μg/m3 limit set as a guideline by WHO,
in the context of human health.
Figure 18. Time series plot of H2S 24-Hour (Midnight - Midnight) Mean Concentrations (μg/m3 and
ppb).
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Methane (CH4)
The average CH4 concentration during the month was 3.0 mg/m3. A plot of the 5-minute mean
concentrations is provided below to show the variation in concentrations over the month.
Figure 19. Time series plot of the methane (CH4) 5-Minute Mean Concentrations (mg/m3).
CH4 5-Minute Mean Concentrations
60

Concentration (mg/m3)

50

40

30

20

10

0

Period

Page 20 of 25

Particulates
The average PM10 and PM2.5 concentrations during the month were 12.2 μg/m3 and 6.7 μg/m3 respectively.
A plot of the 15-minute mean concentrations is provided below to show the variation in concentrations over
the month.
Figure 20. Time series plot of TSP, PM10 and PM2.5 15-Minute Mean Concentrations (μg/m3).
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PM2.5

Oxides of Nitrogen (NOx)
The average NOX and NO2 concentrations during the month were 9.8 μg/m3 and 7.2 μg/m3. A plot of the 5minute mean concentrations is provided below to show the variation in concentrations over the month.
Figure 21. Time series plot of the oxides of nitrogen 5-Minute Mean Concentrations (μg/m3).
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NO2 ug/m3

Sulphur Dioxide (SO2)
The average SO2 concentration during the month was 3.5 µg/m3. A plot of the 5-minute mean
concentrations is provided below to show the variation in concentrations over the month.
Figure 22. Time series plot of SO2 5-Minute Mean Concentrations (µg/m3).
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Appendix A

Mobile Monitoring Facility

National Monitoring Services carries out ambient air monitoring on behalf of Environment Agency operational
areas using Mobile Monitoring Facilities (MMFs). These facilities allow the Agency to carry out flexible, shortterm studies examining the potential impact of Industrial sites regulated by the Environment Agency on local
communities. The facilities contain analysers designed to sample the atmosphere for a selection of pollutants
commonly associated with industrial emissions. The equipment is contained within a trailer that can
conveniently be towed. This allows it to be strategically sited at temporary locations with the intention of
quantifying pollution loadings and determining sources. Air is sampled at a height of 2m, slightly above adult
head hight and in a location away from the ground, where it is unlikely to be damaged. Figure A1 shows the
typical configuration of the MMF’s exterior.
Figure A1: Annotated diagram of MMF exterior
Ultrasonic wind
speed & direction
sensor

Air conditioning
unit
6m tall extending
mast fitted with
wind speed and
direction sensor
(8m above ground
level)
Gas sampling inlet
~2m above ground
level

Particulate
sampling inlet ~
2m above
ground level

Air
temperature
& pressure
sensor

Tow hitch cover

Wheels
retracted up
under trailer
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The pollutants being measured during this study are:
•
•
•
•
•
•

particles (Total Suspended Particulate (TSP), PM10 & PM2.5)
hydrogen sulphide (H2S)
methane (CH4)
sulphur dioxide (SO2)
oxides of nitrogen (NOX)
BTEX (benzene, toluene, ethylbenzene, m&p-xylene)

In addition to analysers measuring the concentration of pollutants in the air the facility contains equipment
that can measure meteorological conditions. This provides the opportunity to consider measured pollutant
levels relative to the prevailing meteorological situation. This can supply important information allowing a
more detailed understanding of the pollutants’ dispersion in the atmosphere and consequently a more
accurate assessment of their origins.
The meteorological parameters being measured are:
•
•
•
•

wind direction
wind speed
temperature
pressure

Wind direction and wind speed measurements are taken at an elevation of 8m above the ground (6m mast
on top of 2m MMF). The data is recorded as 5-minute averages. Temperature and pressure are measured
by the particulate monitor at an elevation of 2m above the ground. The data is recorded as 15-minute
averages.
Wind direction is an important consideration as it provides direct information about the orientation of any
source relative to the monitoring site. In general, the measured wind direction is considered a reasonable
indication of where a pollutant’s trajectory has come from locally. However, it is sometimes possible for wind
direction to vary along a plume’s trajectory so that the wind direction will not simply “point” to the source.
Wind speed and temperature both have a strong influence on the amount of mixing within the atmosphere,
having profound effects on the vertical distribution of pollutants through the atmospheric boundary layer.
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