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In August 2017 the Environment Agency deployed a Mobile Monitoring Facility (MMF) on the
grounds of the KM8 well site in Kirby Misperton, North Yorkshire.

Monitoring is being carried out close to the well site in order to establish the levels of fugitive
emissions generated on site before the hydraulic fracturing and well testing stages commence.
We will continue to monitor during the hydraulic fracturing and well testing stages, to identify
any changes in fugitive emissions of the monitored substances. We also plan to carry out both
surface water and groundwater monitoring over the different stages of operation.

The pollutants that have been measured are oxides of nitrogen (NOx, NO, NO3), particulates
(PMyo and PM25), methane (CH.), hydrogen sulphide (H2S) benzene, toluene, ethylbenzene
and m&p-xylene (BTEX), wind speed and wind direction.

This interim report provides a visual summary of the levels of pollutants from the 23 August
2017 to 8 May 2018. This is not our complete assessment of the data. Further analysis of the
data will be made once a larger data set has been collected, following the hydraulic fracturing
and well testing stages of the operation. We shall publish subsequent reports to our citizen
space page as monitoring continues.

Location

The MMF is located on the KM8 well site, Figure 1 shows the MMF monitoring location on a
map. A noise barrier, approximately nine metres in height was installed at the well site
boundary between the 25 September 2017 and 8 March 2018. The sound barrier will have
had an impact on the movement of wind across the site and reduced the ease of mixing and
dilution of pollutants at the well site.

Figure 1: Map showing the location of the MMF at the KM8 well pad.
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Results

Provisional data for each pollutant, from the 23 August 2017 to 8 May 2018, is shown in time
series plots below.

There are no set emission limit values on site for the pollutants being measured and the air
guality strategy objectives set for the protection of human health and ecosystems are not
applicable for concentrations measured within an operational site boundary. However we are
able to say that concentrations for the pollutants measured at the monitoring location between
the 23 August 2017 and 8 May 2018 are not high enough alone to give concern that an
exceedance of any AQS objectives would be generated at the nearest sensitive receptors,
especially when factoring in the dilution of pollutant concentrations through atmospheric
dispersion.

Particulates

Figure 2 shows the hourly particulate (PMio and PM.s) concentrations at the KM8 well pad.
The particulate data was collected using TEOM instruments. PMio data has been adjusted
using the King& College London (KCL) Volatile Correction Model (VCM), which allows you to
make a small adjustment to TEOM measurements to correct for the loss of volatile
components of PMio. The VCM uses FDMS instrument data from sites within 130km distance
of the MMF in order to adjust the PMip; measurements to be comparable with the reference
method. There is not currently a validated correction factor for PM.s TEOM data.

Figure 2: Time series plot of PMi and PM2s 1-hour mean concentrations
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Figure 2 shows that 95% of the PMio and PM.s concentrations fall below 26.8ug/m* and
13.6ug/m? respectively. The average PMio and PM.s concentrations for the data measured
during this period were 11.8ug/m? and 7.14ug/m? respectively. Peaks in hourly PMy and PM, s
concentrations above 60pug/m?® and 40ug/m?3 respectively can be seen on the 19 October, 6
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November, 29 December and 4 March. These dates coincide with bonfire night on the 26
November and other dates may be linked to on site activities which include the installation of

the noise barrier, tank cleaning, spotting of equipment on site and increased movement of
HGVs.

Oxides of Nitrogen

Figure 3 shows the hourly oxides of nitrogen concentrations at the KM8 well pad. Table 1
shows the calculated average concentration and the values by which 95% of the 1 hour

concentrations fall below. Data is unavailable between the 1 i 13 October 2017 due to
instrument failure.

Tablel Summary of NOx results
Species | Average | 95%ile
(ug/m3) | (for 1 hour data)

NOx 30.9 90.0
NO 8.8 34.4
NO2 17.6 39.6
Figure 3: Time Series plot of the oxide of nitrogen 1-hour mean concentrations
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Figure 3 shows that there has been a noticeable increase in NOx concentrations from around
the 16 October i 11 March, with this increase being greater for NO than NO.. The likely source
of increased NOx concentrations on site are related to vehicle movements and the use of a
crane and generators on site. The removal of this equipment from site appears to have caused
a reduction in NOx emissions, especially NO.
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Hydrogen Sulphide

Figure 4 shows the hourly hydrogen sulphide concentrations at the KM8 well pad. 95% of the
H.S concentrations fall below 1.54pg/m3. The average H,S concentrations for the data
measured during this period was 0.74ug/m3. The time series plot shows an increase in HzS
concentrations between the 16 October i 11 March in a similar manner to the trend in NOx
concentrations. The likely source of increased H2S concentrations on site are related to vehicle
movements and the use of a crane and generators on site. The removal of this equipment
from site appears to have caused a reduction in H,S emissions, with the exception of the
elevated concentrations on the 6" May.

Figure 4: Time Series plot of the hydrogen sulphide 1-hour mean concentrations
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The World Health Organisation has set an odour threshold guideline value of 7ug/m?® over a
30-minute mean for H2S, above which substantial complaints about odour annoyance among
the exposed population would be expected.

Figure 5 shows that the highest 30-minute mean over the monitoring period was 18.4ug/m?3.
H.S concentrations were higher than the guideline value on 11 occasions at the monitoring
location, these 30 minute values were recorded on the 215, 27" and 28" November, 18" and
19th December and 6™ May. The concentration of the contributing H>S from the well pad would
decrease from this value at a further distance from the monitoring location, when factoring in
the dilution of pollutant concentrations through atmospheric dispersion.

Figure 5: Time Series plot of the hydrogen sulphide 30-minute mean concentrations
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