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1. INTRODUCTION

1.1 Proposed Development

CyrusOne Limited has commissioned Ramboll UK Limited (Ramboll) to undertake an air quality
assessment to support an Environmental Permit application for two data centres at Bath Road,
Slough. The data centres are located adjacent to each other and permitted as a single installation
although operated separately. Each data centre has backup power systems comprising of sixteen
diesel generators.

When in use in an emergency all of the generators could be operational and therefore the impacts
during an emergency are higher than those when individual or groups of generators are being
routinely tested. The impacts during an emergency have been assessed as well as the impacts
during routine testing.

This report sets out the method and results of the dispersion modelling used to assess the impact
of the diesel generator array on local air quality.

1.2 Site Description

The site lies to the south of Bath Road, within the administrative area of Slough Borough Council
(SBC).

The Site’s immediate surroundings to the east and west are industrial/commercial buildings.  To
the south of the site is a residential area and school. To the north lies Bath Road and an off-site
office building. The site location is shown in Figure 1.1, Appendix 3.

The site is not located within an Air Quality Management Area (AQMA).  The nearest extent of the
Slough AQMA is located approximately 1 km to east on Bath Road.

In accordance with Environment Agency guidance, a screening distance of 2km has been used for
Local Designated Sites and Sites of Special Scientific Interest (SSSI), and 10km for Special
Protection Areas (SPAs) and Special Areas of Conservation (SAC). Table 1.1 provides a list of
identified nature conservation receptor sites and their location is shown in Figure 1.2.

Table 1.1: Nature Conservation Sites

Site Designation Approximate Distance and
Direction from Site

Windsor Forest & Great Park SAC 5 km south

Chilterns Beechwoods SAC 9.8 km north west

Burnham Beeches SAC 3.6 km north

South London Waterbodies SPA / Ramsar 7 km south east

Haymill Valley LNR / LWS 1.1 km north west

1.3 Emissions

The assessment of the impact of emissions from the diesel generators has been based on data
sheet values (Appendix 1). The initial set of data sheets provided for the planning application
provided emissions data in g/bhp-h and the engine brake horse-power (bhp) which it is possible
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to determine the emission rate in g/s. The calculated normalised emission NOx concentration at
5% oxygen from the initial data sheet is 2,091 mg/Nm3.

The engine data sheet provided for the permit application demonstrates that the engine has
slightly lower NOx emissions of 2,000 mg/Nm3 in line with TA Luft 2g requirements and the NOx

emission rate has been calculated on this basis. The CO and particulate matter (taken to be PM10

and PM2.5) emission rates have been calculated from the original data sheet g/bhp-h and engine
bhp. The calculated emission concentration data is shown in Table 1.2.

Table 1.2: Engine Emissions Data, 3403hp standby power

Pollutant g/bhp-h g/s mg/Nm3

(5% O2)

mg/Nm3

(15% O2)

NOx 4.7 4.44 2,000 742

CO 0.62 0.59 264 98

PM 0.06 0.06 26 9

SO2 0.11 0.10 47 17

The actual exhaust gas flowrate conditions quoted on the data sheet are 470oC and 489m3/min.
Assuming a water vapour content of 10%, the calculated actual emission O2 concentration is
7.8%. The normalised volumetric flowrates (dry gas, 273K) at 5% and 15% oxygen are 2.221
and 5.986 Nm3/s respectively. The stack exit diameter is 0.5m giving an exit velocity of 41.5m/s.

There is no breakdown of the particulate matter size range available and therefore all PM is
assumed to be either PM10 or PM2.5 which is a conservative approach.
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2. ASSESSMENT CRITERIA

2.1 Air Emissions Risk Assessment

Guidance on air emissions risk assessments1 was produced by the Environment Agency (EA) for
developments which require a bespoke environmental permit under the Environmental Permitting
Regulations 2016 (as amended) (EPR).  This guidance can be used to support an assessment of
the overall impact of the emissions resulting from the installation to confirm that the emissions
are acceptable (i.e. do not cause significant environmental pollution).  In addition, the assessment
has taken account of EA guidance on specified generators: EA Emissions from specified generators
guidance2 and Data Centre FAQ Headline Approach3 guidance issued by the EA to assist with
permit applications for data centres.

During the permit determination for the CyrusOne Stirling Road permit application the EA
specifically requested information to be provided on the 100th percentile of one hour mean NO2

concentrations for consideration against Daily Air Quality Index (DAQI) and Acute Exposure
Guideline Levels (AEGLs). However, to date, no guidance has been provided by the EA on the
acceptability criteria for these impacts.

2.2 Assessment Criteria

2.2.1 Human Health Receptors

The long term and short-term environmental assessment levels (EALs) that are applicable to this
assessment are detailed below in Table 2.1 in relation to human health.

Table 2.1: National Air Quality Objective

Pollutant Concentration
(µg/m3)

Averaging
Period

Exceedances
Allowed per

annum

Percentiles

Nitrogen dioxide
(NO2)

200 One hour mean 18 99.79

Nitrogen dioxide
(NO2)

40 Annual mean - -

Particulate matter
(PM10)

50 Daily mean 35 90.41

Particulate matter
(PM10)

40 Annual mean - -

Particulate matter
(PM2.5)

25 Annual mean - -

Sulphur dioxide
(SO2)

266 15 minute mean 35 99.9

Sulphur dioxide
(SO2)

350 One hour mean 24 99.73

1 https://www.gov.uk/guidance/air-emissions-risk-assessment-for-your-environmental-permit sourced February 2021
2 https://consult.environment-agency.gov.uk/psc/mcp-and-sg-
regulations/supporting_documents/Specified%20Generators%20Modelling%20GuidanceINTERIM%20FINAL.pdf sourced November 2018

3 Data Centre FAQ Headline Approach, DRAFT version 10.0 H.Tee 01/06/18 – Release to Industry

https://www.gov.uk/guidance/air-emissions-risk-assessment-for-your-environmental-permit
https://consult.environment-agency.gov.uk/psc/mcp-and-sg-regulations/supporting_documents/Specified%20Generators%20Modelling%20GuidanceINTERIM%20FINAL.pdf
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Pollutant Concentration
(µg/m3)

Averaging
Period

Exceedances
Allowed per

annum

Percentiles

Sulphur dioxide
(SO2)

125 Daily mean 3 99.18

Whilst the EA publish an EAL for annual mean SO2 concentrations, the limited operational hours
mean that this EAL will not be breached. This conclusion is reinforced by the fact that the
assessment shows that the annual mean NO2 objective is not breached and the emission rates of
NO2 are forty times higher than those of SO2.

2.2.2 Short Term NO2 Concentrations

As the generators are only tested for a total of 19 hours per year each, the standard modelling
approach of running the generators all year round and using the highest predicted concentrations
is very conservative. This is because it is unlikely that the generators will be operating when worst
case dispersion conditions occur. Hence, the EA guidance requiring a statistical approach for
assessing the likelihood of exceeding the short term NO2 objective is considered the most
appropriate approach to adopt for assessing the environmental risk.

In terms of the testing, the monthly tests only involve each generator running individually for
thirteen hours per year. The annual tests only involve four generators operating for six hours, four
times per year per site. In both cases therefore, the testing scenarios cannot exceed the hourly
mean objective which allows for eighteen exceedances per year. As the pattern of dispersion will
differ between one generator operating and four generators operating, then even when
considered together there is no likelihood of exceeding the objective.

Notwithstanding the above, the 100th percentile of hourly mean NO2 concentrations for each
scenario have been considered as follows.

2.2.3 Daily Air Quality Index

The DAQI provides information to the public on levels of air pollution and provides recommended
actions and health advice according to the levels. The index is numbered 1-10 and divided into
four bands, low (1) to very high (10), to provide detail about air pollution levels in a simple way.
The band descriptions and hourly mean NO2 concentrations corresponding to each level are shown
in the following tables.
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2.2.4 Acute Exposure Guideline Levels

AEGLs describe the human health effects from once-in-a-lifetime, or rare, exposure to airborne
chemicals. Used by emergency responders when dealing with chemical spills or other catastrophic
exposures, AEGLs are set through a collaborative effort of the public and private sectors
worldwide. AEGLs are calculated for five relatively short exposure periods – 10 minutes, 30
minutes, 1 hour, 4 hours, and 8 hours – as differentiated from air standards based on longer or
repeated exposures. AEGL “levels” are dictated by the severity of the toxic effects caused by the
exposure, with Level 1 being the least and Level 3 being the most severe.
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All levels are above which it is predicted that the general population could experience, including
susceptible individuals:

Level 1

· Notable discomfort, irritation, or certain asymptomatic non-sensory effects. However, the
effects are not disabling and are transient and reversible upon cessation of exposure.

Level 2

· Irreversible or other serious, long-lasting adverse health effects or an impaired ability to
escape.

Level 3

· Life-threatening health effects or death.

Below AEGL Level 1

Airborne concentrations below the AEGL-1 represent exposure levels that could produce mild and
progressively increasing but transient and non-disabling odour, taste, and sensory irritation or
certain asymptomatic, non-sensory effects. With increasing airborne concentrations above each
AEGL, there is a progressive increase in the likelihood of occurrence and the severity of effects
described for each corresponding AEGL.

AEGL values represent threshold levels for the general public, including susceptible
subpopulations, such as infants, children, the elderly, persons with asthma, and those with other
illnesses. However, it is recognized that individuals, subject to unique or idiosyncratic responses,
could experience the effects described at concentrations below the corresponding AEGL. The
nitrogen dioxide AEGLs are shown below.
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As the levels are provided in ppm, they have been converted to µg/m3 assuming 1ppm = 1,912.5
µg/m3.  AEGL-1 is the most stringent, and has the same value of 956 µg/m3 for all averaging
periods between 10 minutes and 8 hours.

2.2.5 Nature Conservation Receptors

NOx concentrations

In addition to the NAQO for human health, there is a critical level for the protection of vegetation
and ecosystems of 30µg/m3 as an annual average.  In addition, in terms of the assessment of the
impacts of NOx emissions for an Environmental Permit, the assessment is required to consider the
daily mean concentration against a critical level of 75µg/m3.

Recent guidance produced by the Institute of Air Quality Management (IAQM)4 provides an
explanation of the reasoning behind setting of the annual mean NOx objective for the protection of
ecosystems (paragraphs D.4.8 to D.4.10):

‘The critical level does not differentiate between the role of nitrogen deposition and NOx

in the air. It is a precautionary general threshold, not specific to a particular habitat,
plant species or impact pathway, below which there is currently a high degree of
confidence that no adverse effects on vegetation will arise. Long term NOx concentrations
below the critical level are therefore desirable. Some species or habitats may not show
adverse effects until higher concentrations are present.

The long term (annual mean) concentration of NOx is most relevant for its impacts on
vegetation, as the effects, particularly through the nitrogen deposition pathway, are
additive over months and years. This is reflected in the adoption of the long-term
guideline in the EU Air Quality Directive as a limit value for vegetation. However,
atmospheric exposure to very high concentrations of NOx for short periods (hours/days)
may also have an adverse effect under certain conditions even if the long-term
concentrations are below the limit value. The WHO guidelines include a short term (24-
hour average) NOx critical level of 75μg/m3. Originally set at 200μg/m3 as a four-hour
mean, the more detailed CD-ROM version of the 2000 WHO guidelines comments:
“Experimental evidence exists that the CLE decreases from around 200μg/m3 to 75μg/m3

when in-combination with O3 or SO2 at or above their critical levels. In the knowledge
that short-term episodes of elevated NOx concentrations are generally combined with
elevated concentrations of O3 or SO2, 75μg/m3 is proposed for the 24 h mean.” Ozone
and SO2 concentrations are typically low in the UK compared to many other countries. If
a regulator does require the use of the short-term NOx critical level, given the low UK
SO2 concentrations IAQM consider it is most appropriate to use 200μg/m3 as the short
term critical load.

The relative importance of the long-term mean compared to the short term mean is
reflected in several studies which state that the ‘UNECE Working Group on Effects
strongly recommended the use of the annual mean value, as the long term effects of NOx

are thought to be more significant than the short term effects’. This IAQM guidance,
therefore, recommends that only the annual mean NOx concentration is used in
assessments unless specifically required by a regulator; for instance, as part of an

4 A guide to the assessment of air quality impacts on designated nature conservation sites, D.4.9, v1.0 June 2019
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industrial permit application where high, short term peaks in emissions, and consequent
ambient concentrations, may occur.’

As the extract from the IAQM guidance makes clear, compliance with the annual mean critical
level is the more significant of the two parameters and is likely to highly protective of vegetation
in general.  Nevertheless, as required by EA guidance, the daily mean NOx concentration has been
evaluated against both critical levels of 75µg/m3 and 200µg/m3 for consideration of the impacts.

Nitrogen deposition

The Air Pollution Information System (APIS)5 provides critical loads for nitrogen deposition
(leading to eutrophication) and nitrogen acid deposition (leading to acidification) for different
habitat types and specific site relevant critical loads for SACs, SPAs and SSSIs.

For Burnham Beeches, Chilterns Beechwoods and Windsor Forest and Great Park APIS provides
critical loads for woodland type habitats. The lowest critical loads for woodland habitats are 10-
20kgN/ha/yr. For Chilterns Beechwoods APIS also provides a critical load for grassland type
habitats of 15-25kgN/ha/yr. There are no critical loads provided for South West London
Waterbodies.

For non-designated sites such as Haymill Valley, where such information is not readily available,
or for sites with no nitrogen critical load on APIS then the lowest critical load published on APIS
can be used as a screening criteria. For grassland habitats, the lowest critical load is 5kgN/ha/yr.

The rate of nitrogen deposition from the generators is calculated from the predicted NOx

concentration by first converting the NOx concentration to NO2 and using a deposition velocity for
the conversion of the NO2 concentration to a deposition rate. In accordance with Environment
Agency guidance, deposition velocities of 1.5mm/s for grassland and 3mm/s for woodland type
habitats are generally used. This means that the rate of deposition for woodland habitats is twice
that of grassland habitats for a given NOx concentration.

Assuming a 70% conversion of NOx to NO2, a predicted NOx concentration of 50µg/m3 would be
equivalent to a nitrogen deposition rate of 5kgN/ha/yr for grassland type habitats. Similarly, a
predicted NOx concentration of 50µg/m3 would be equivalent to a nitrogen deposition rate of
10kgN/ha/yr for woodland type habitats.

In accordance with Environment Agency guidance, for designated sites where critical levels or
loads are already exceeded, an increase of more than 1% of the critical level or load is an
indication of potentially significant effects which would trigger the need for further, more detailed
assessment. It should be noted that an increase in concentration or deposition of more than 1% is
not, per se, an indication that a significant effect exists, only the possibility of one. Depending on
a more detailed assessment which would take account of the actual ecological conditions at the
location under consideration, an increase of more than 1% may be acceptable.

The Environment Agency guidance is different for non-designated sites where the impact of the
development is considered alone (i.e. without taking into account the baseline). For non-
designated sites the threshold for significant impacts is equal to the critical level or load.

Based on the above significance criteria (1% for designated sites and 100% for non-designated
sites), the critical levels and loads and deposition velocities, it is possible to calculate thresholds

5 http://www.apis.ac.uk accessed February 2021

http://www.apis.ac.uk/
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for a potentially significant impact (i.e. above 1%) in terms of the change in NOx concentration.
The calculated thresholds are shown in Table 2.2.

Table 2.2: Change in NOx concentration for significant impacts (µg/m3)

Receptor Habitat Type Critical Level Critical Load

Chilterns Beechwoods
Grassland 0.3 1.5

Woodland 0.3 0.5

Windsor Forest Woodland 0.3 0.5

Burnham Beeches Woodland 0.3 0.5

South London Waterbodies Assumed Grassland 0.3 0.5

Haymill Valley Grassland 30 50

Table 2.2 shows that the significance criteria for the critical level is lower (i.e. more rigorous) than
that for the critical load. As long as the change NOx concentration is not significant in terms of the
critical level, it would not be significant in terms of the critical load. The change in NOx

concentrations has therefore been used to screen the impacts of nitrogen deposition within the
assessment.
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3. METHODOLOGY

3.1 Baseline

In order to establish baseline air quality in the vicinity of the application site, relevant monitoring
data was reviewed and assessed. Data was obtained from the following sources:

· Diffusion tubes operated by the SBC and associated Annual Progress Report6; and
· Department of Environment, Food and Rural Affairs (Defra) background maps7.

No additional site-specific air quality monitoring was carried out.

3.2 Dispersion Modelling

3.2.1 Impact Predictions

Air quality impacts were modelled using the ADMS58 air quality dispersion model.  This uses
representative meteorological data for the local area and plant emissions data to predict ambient
concentrations of pollutants in the vicinity of the site.

Each data centre site has sixteen diesel generators that form the backup power system and these
are arranged slightly differently for each site.

· For CyrusOne 4 (Site B), the exit flues are grouped in fours in a single stack. There are
therefore four stacks arranged to the west and east of the building. For modelling purposes the
emission points are labelled 1A-1D, 2A-2D, 3A-3D and 4A-4-D.

· For CyrusOne 5 (Site C), the exit flues are grouped into six pairs located to the east and south
of the building, and one group of four located to the south of the building. In total therefore
there are seven stacks on this site. For modelling purposes, the emission points are labelled
1A-1B, 2A-2B, 3A-3B, 4A-4B, 5A-5B, 6A-6B, 7A-7B, 8A-8B.

Each stack is 16.5m high and the emission point locations are shown in Figure 3.1, Appendix 3.

Use of the generators in an emergency, i.e. when all of the generators are operating
simultaneously provides the worst-case impacts from the site. However, due to the reliable nature
of the power supply to the site, emergency use is unlikely to occur during the lifetime of the data
centres and if it does occur it is not possible to predict when that would be. In order to assess the
likely impacts during emergency operation the modelling has been run assuming that the
generators operate all year round. The likelihood of exceeding the 1 hour mean objective using
the hypogeometric mean has been calculated and a probability of 1% has been used to estimate
the allowable operating hours in an emergency in accordance with the criteria in Table 3.1.

Table 3.1: Probability Significance for hourly mean AQO

Probability Significance

1% Indicates exceedance is highly unlikely

5% Indicates that exceedance is unlikely provided generator
lifetime is less than 20 years

6 Slough Borough Council 2020 Annual Status Report. June 2020
7 https://uk-air.defra.gov.uk/data/laqm-background-home
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Probability Significance

>5% Indicates potential for exceedance

In addition to the emergency use of the generators they are tested during the year to ensure that
they will operate in the event of an emergency. The testing regime and model scenarios are
described in in the following section.

All of the modelling has been undertaken assuming that the engines operate at full standby power
at the emission rates shown in Table 1-2. This will overpredict emission concentrations during
monthly testing as the generators are not on load during the monthly test and therefore emission
rates of NOx in particular will be significantly lower than have been modelled.

3.2.2 Special Treatments

For emergency use the generator emission points were combined together into single stacks in
line with how they are arranged on site, i.e. in groups of four or pairs. The combination of flues in
the testing regime is described in the relevant testing scenario below.

The conversion ratio of 35% for short-term and 70% for long term has been applied for the
conversion of NOX to NO2 in accordance with the EA Emission from specified generators guidance.

The likelihood of exceeding the 1-hour mean objective also takes into account the baseline
pollutant concentrations in the vicinity of the site.  For the short-term assessment, the
background concentration is assumed to be twice the annual mean background concentration. As
the dispersion modelling was undertaken for NOx emissions, for estimating the number of
exceedances of the hourly mean NO2 objective, the exceedance concentration in the model was
set as follows:

· Model exceedance concentration = (200 – twice annual mean background)/0.35

For compliance with the daily mean NOx critical level for nature conservation sites, the modelling
was undertaken assuming that the generators operate all year round and the highest
concentration reported from the 5-years’ worth of modelling.  This is likely to significantly
overestimate the concentrations as the very limited operating hours of the generators during
testing means that they are unlikely to be operating during all of the worst-case periods for
dispersion.

3.2.3 Meteorological Data

The dispersion modelling has been undertaken with five years of meteorology data 2016 to 2020
inclusive, from Heathrow Airport which is approximately 11 km to the south east of the Site. The
model was run for each year of the data and the maximum results for any of the 5 years data are
reported.

3.2.4 Buildings Effects

Tall buildings can have a substantial impact on the dispersion of pollutants from stacks, as a
result of building downwash i.e. pollutants being drawn down in the wake of a building, giving rise
to high concentrations close to the base of the buildings.  The modelled building arrangements are
contained in Appendix 2.
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3.2.5 Terrain

The terrain in the vicinity of the development is relatively flat, and therefore terrain effects have
not been included within the modelling.

The modelling adopts the maximum surface roughness value of 1 m for the Site, to take account
of the urban location and the topographic features such as tall buildings which increase the
ground’s surface roughness.  The meteorological measurement site’s surface roughness default of
0.3 was adopted within the modelling.

3.3 Testing Regime

3.3.1 Planning Conditions

Each data centre has been granted planning permission separately by SBC (P/00730/087 and
P/00730/091). Each permission requires that the generators are tested in accordance with the
regime provided in support of the planning application and has the same constraint on the
allowable testing regime for the generators:

· Testing is only allowed Monday to Friday between 07.00 and 18.00 excluding bank holidays.
· No testing is allowed during school term time between the hours of 09.00 and 15.00 due to the

presence of the primary school to the south of the site.

The testing constraints have been incorporated into the modelling by the use of a time varying
emission file, as described below.

3.3.2 Testing Scenarios

There are three types of testing regime for the generators, and two Scenarios have been
modelled to assess the impact of generator testing, as detailed below:

· Each generator will be tested monthly off-load. Each generator will be started and run for one
hour individually. There will be a total of ten one hour tests per year in this mode;

· Each year all generators will be tested to their full rated capacity via an electrical load bank.
Each generator will be tested for three hours at full load. This testing will be carried out on an
individual basis. This test will negate the need for the monthly off load test; and

· Each year a black building test will be carried out for each data hall. The test lasts for six hours
and four generators operate simultaneously for this test. This test will negate the need for the
monthly off load test.

Based on the above, each generator will be tested for a total of nineteen hours per year each (i.e.
ten hourly tests, one three-hour test and one six-hour test).

For CyrusOne 4 (Site B), as the flues are grouped together in four per stack, each stack will have
emissions totalling seventy-six hours. The total testing hours are three hundred and four per year
(sixteen generators, nineteen hours each).

For CyrusOne 5 (Site C) there are six stacks with two flues and one stack with four flues. The
paired flue stacks will therefore operate for a total of 38 hours per year each, and the four flue
stack seventy six hours.

For hourly testing, the model was run using one representative emission point (i.e. flue) per stack
and the highest results reported. For CyrusOne 4 (Site B) there were four emission points
modelled representing each stack location (i.e. 1A-D, 2A-D, 3A-D and 4A-D). For CyrusOne 5



Ramboll - CyrusOne 4 and 5

16/43

(Site C) a similar approach was adopted with three stacks paired up to give four emission points
modelled (1A-2B, 3A-4B, 5A-6B, 7A-8B).

For the hourly testing a time varying emission file was used to limit the emissions to the 07.00-
09.00 and 15.00-18.00 time periods on weekdays for all months of the year except August (i.e.
all months when there would be term time restrictions on the testing).

For the six hourly testing the model was run with four representative emission points (i.e. four
flues) operating together at each location and the highest results reported. For this model run the
flues were combined together into single stacks for CyrusOne 4 (Site B) as per their configuration.
For CyrusOne 5 (Site C) only the flues located together in a single stack (i.e. 7A, 7B, 8A, 8B) were
combined together. The other flues were not combined due to the ADMS limitation on time
varying emissions applying to the same group of sources. The dispersion from Site C during the
annual test is therefore likely to be underestimated as two flues from the same stack will operate
together.

For the six hourly testing a time varying emission file was used to limit the emissions to the
07.00-18.00 in August only (as that is the only month during which a six hour test could be
undertaken due to the restrictions on term time testing.

The testing on each data centre was assumed to be undertaken individually.

3.4 Receptors

3.4.1 Human Health Receptors

Concentrations were predicted for a grid of receptors in order to determine the points of
maximum concentration for each averaging period and to determine the offsite concentrations.
The receptor grid was between 495000 180200 and 495700 180900, i.e. 700m square with a
spacing of 7m at a height of 1.5m.

The contours of pollutant dispersion for potentially significant impacts were generated by taking
the maximum predicted concentration at any grid receptor point for each year of the modelling.
Contours are presented in Appendix 3.

3.4.2 Ecological Receptors

The impacts within each ecological receptor have been modelled at specific receptor points as
shown in Table 3.2 and Figure 3.2.

Table 3.2: Modelled Receptor Locations

Receptor x y

Windsor Forest and Great Park
495370 175438

492344 175567

Chilterns Beechwoods 486439 185340

Burnham Beeches 494759 184267

South West London Waterbodies 500256 175456

Haymill Valley LNR 494317 181446
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4. BASELINE ASSESSMENT

4.1 Local Air Quality Management

SBC has investigated air quality within its area as part of its responsibilities under the local air
quality management (LAQM) regime. To date, four AQMAs have been declared due to
exceedances of the annual mean NO2 objective. The proposed site is not located within an AQMA.
The nearest AQMAs are located approximately 1 km (Slough AQMA No3) and 1.6 km (Slough
AQMA No4) east of the site (Figure 4.1).

4.2 Local Monitoring Data

4.2.1 Nitrogen dioxide

Automatic monitoring stations in proximity to the Site are located 1.2 km south east at a roadside
location (SLH 12) and an urban background location (SLH 4) within the No. 3 Slough AQMA.  A
summary of the results from these stations is shown in Table 4.1 4.1.

Table 4.1: NO2 Concentrations Recorded at Local Automatic Monitoring Stations

Location
Years

2015 2016 2017 2018 2019

Annual Mean (µg/m3) (40)

SLH12 NA 41.5* 42 39.21

SLH4 30.3 30 33 31 26.36

Number of Hours exceeding 200 µg/m3 (18 exceedances allowed)

SLH12 NA 0 (117) 0 0

SLH4 0 (101) 0 0 0 0 (88)

The 99.8th percentile of hourly means in brackets, as the period of valid data is less than 90 %

* data capture <75%

NA: Not Available

Bold is an exceedance of NAQO

In addition, long term average concentrations of NO2 are monitored using diffusion tubes at a
number of locations within the vicinity of the Site.  Data from the most relevant diffusion tubes
are set out in Table 4.2 and their locations shown in Figure 4.2.

Table 4.2: Annual Mean NO2 Concentrations at Diffusion Tube Stations (µg/m3)

Location ID Classification
Distance
from Site

Years

2015 2016 2017 2018 2019

Tuns Lane (B)
SLO
50

Kerbside
1.1 km

south east
NA 45.3 45.8 42.8

Tuns Lane
SLO
23

Urban
Background

1 km
south east

36.1 36.4 33.6 29.5 30.8
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Location ID Classification
Distance
from Site

Years

2015 2016 2017 2018 2019

Windmill (Bath
Rd)

SLO
43

Roadside
1.2 km

south east
39.5 42 37.2 34.0 33.1

Farnham Road
SLO
30

Roadside 1 km east 40.4 34.1 32.6 29.0 32

Windmill (Bath
Rd)

SLO
57

Kerbside
1.2 km

south east
NA 44.5 41.6 37.9

Windmill (Bath
Rd)

SLO
58

Kerbside
1.2 km

south east
NA 43.5 41.8 38.5

Windmill (Bath
Rd)

SLO
59

Kerbside
1.2 km

south east
NA 44.2 41.5 38.9

Notes: Bold is an exceedance of NAQO

NA: Not Available

Apart from the Tuns Lane B monitoring location, the NO2 results show compliance with the annual
mean NO2 objective in 2019 with a generally reducing trend in concentrations.

The kerbside monitoring locations have recorded elevated concentrations of NO2 which is to be
expected.  No diffusion tubes have recorded annual mean concentrations in excess of 60 µg/m3 in
the years shown above, indicating that it is unlikely that the short-term objective has been
exceeded, and no exceedances of the short-term objective have been recorded by the automatic
monitors.

4.2.2 Particulates

Particulates concentrations are also monitored at the two automatic sites, SLH4 and SLH12.

Table 4.3: Particulates Concentrations Recorded at Local Automatic Monitoring Stations

Location
Years

2015 2016 2017 2018 2019

PM10 Annual Mean (µg/m3) (40)

SLH12 NA 24.4 23.86 23.44

SLH4 19 19 18 16.9 18.34

PM10 Number of Hours exceeding 50 µg/m3 (35 exceedances allowed)

SLH12 NA 5 (36) 11 15

SLH4 4 4 3 1 3 (32)

The 90.4th percentile of hourly means in brackets, as the period of valid data is less than 85 %

NA: Not Available

Bold is an exceedance of NAQO
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4.3 Background Concentrations

In addition to measured concentrations, estimated background concentrations have been obtained
from the national maps provided by Defra (Defra, 2019) (shown in Table 4.4).

Table 4.4: Estimated Annual Mean Background Concentrations in 2021

Location Grid Reference
Annual Mean (µg/m3)

NOx NO2 PM10 PM2.5

Site and environs 495500 180500 - 19.9 16.0 11.1

Windsor Great Park 1 495500 175500 16.5 - - -

Windsor Great Park 2 492500 175500 14.7 - - -

Chilterns Beechwoods 486500 185500 15.1 - - -

Burnham Beeches 494500 184500 16.4 - - -
South West London
Waterbodies 500500 175500 19.9 - - -

Haymill Valley LNR 494500 181500 27.2 - - -

Objectives 30 40 40 25

4.4 Baseline Concentrations used in the assessment

4.4.1 Human Health Receptors

The closest and most sensitive receptor locations to the site are the residential areas to the south
of Bath Road and the school. These are not located in close proximity to the road and would have
concentrations typical of urban background locations. The urban background monitoring site SLH4
is located within an AQMA and approximately 15m north of the A4 Bath Road. Measured
concentrations at SLH4 are therefore likely to be higher than those in the sensitive receptor areas
and therefore conservative for the assessment. An annual mean baseline NO2 concentration of
26.4µg/m3 has therefore been used for the assessment.

For hourly mean concentrations, in accordance with Environment Agency guidance, a value of
twice the annual mean has been used, i.e. 52.8µg/m3. In order to assess the number of operating
hours equal to a 1% chance of exceeding the 1 hour mean objective, the modelling has used a
NO2 predicted environmental concentration of 200µg/m3. With a baseline of 52.8µg/m3, the
allowable NO2 process contribution (PC) (i.e. from the development) is 147.2µg/m3 which is
equivalent to a NOx concentration of 420.6µg/m3 assuming a conversion factor of 0.35 for NOx to
NO2.

Consistent with NO2, for PM10 the annual mean baseline concentration has been chosen as the
value from SLH4, i.e. 18.3µg/m3.

4.4.2 Ecological Receptors

For the ecological receptors and annual mean impacts, the annual mean NOx concentration is only
relevant where the annual mean process contribution is above the thresholds outlined in Table
2.2, which the assessment results in Section 5 show that they are not. However, the background
date in Table 4.4 indicate that the background NOx concentrations are likely to be below the
critical level at the sites.
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For the consideration of the impacts of daily mean NOx concentrations the annual mean has been
taken into account in the emergency scenario. As testing is limited to one hour or six hours, the
daily mean concentration is not relevant for the testing scenarios.
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5. ASSESSMENT OF IMPACTS

5.1 Human Health Receptors

5.1.1 Emergency Operation

Nitrogen Dioxide

The modelling has been undertaken to determine the allowable operating hours in an emergency
for the probability of exceeding the hourly mean objective to be 1% or 5%. Figure 5.1 shows the
predicted 1% and 5% probability for 36 hours operation of all of the generators from both sites.
The contours are the maximum results from any of the five years of meteorological data modelled
and are therefore do not represent the impacts from any one single year.

Figure 5.1 shows that the 1% probability extends for a short distance outside the front of the site
at a location that is not a location of relevant public exposure, i.e. there are unlikely to be any
receptors on the footpath outside of the site for an hour. The 5% contour is wholly within the site.

A period of 36 hours is far in excess of the likely time period that a full power outage would occur
in the UK and therefore it can be concluded that an exceedance of the hourly mean objective is
highly unlikely. A period of 36 hours has been used to calculate the annual average impacts in an
emergency, where relevant.

Figure 5.2 shows the predicted 100%ile hourly mean NO2 concentration during an emergency.
The contours are the maximum results from any of the five years of meteorological data modelled
and are therefore do not represent the impacts from any one single year. Table 5.1 presents the
results in relation to the DAQI and AEGL.

Table 5.1: Predicted 100th percentile NO2 Concentrations for Emergency Operation
(µg/m3)

Receptor 1 hour average

µg/m3 AEGL DAQI Level

School site - max 2,238 AEGL-1 10

Residential area - max 1,200 AEGL-1 10

Grid Max 495294 180473 2,238 AEGL-1 10

The maximum predicted concentration occurs just to the north of the school building. The eastern
corner of the residential area has the highest concentrations with the majority of the residential
areas having concentrations less than AEGL-1.

Figure 5.3 shows the maximum annual mean NO2 concentrations during an emergency for 36
hours operation. The contours are the maximum results from any of the five years of
meteorological data modelled and are therefore do not represent the impacts from any one single
year. The maximum PCs occur on site, and the maximum off-site PCs are less than 1.1µg/m3. The
maximum PCs at locations of relevant exposure (i.e. the school and residential areas) are less
than 0.5µg/m3. The PEC at the point of maximum concentration within the site is shown in Table
5.2. The maximum offsite PEC will be less than 70% of the EAL.
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Table 5.2: Maximum Predicted Annual Mean NO2 Concentration

Receptor EAL
µg/m3

Background
Concentration

µg/m3

PC
µg/m3

PC as %
of the
EAL

PEC µg/m3 PEC as a
% of the

EAL

Grid max

495406 180536
40 26.4 1.7 4.2 28.1 70.2

PM10 and PM2.5

The maximum daily 90.41th percentile process contribution at the point of maximum concentration
from any of the 5 years of meteorological data are presented in Table 5.3 for emergency
operation. As the maximum operating hours in an emergency are only 36, the maximum
predicted daily mean concentration is very unlikely to arise.

Table 5.3: Maximum Predicted Daily 90.41th percentile PM10 Concentration

Receptor EAL
µg/m3

Background
Concentration

µg/m3

PC
µg/m3

PC as %
of the
EAL

PEC µg/m3 PEC as a
% of the

EAL

Grid max

495406 180536
50 18.3 15.5 30.2 33.4 66.8

The maximum concentration occurs within the site boundary and the maximum PEC is less than
70% of the EAL. Offsite concentrations will be significantly lower following the dispersion pattern
of annual mean concentrations.

Due to low operating hours, the maximum predicted annual mean PM concentration is 0.03µg/m3

and therefore less than 1% of the annual mean EALs for PM10 and PM2.5.

CO

The maximum 8 hour running mean process contribution at the point of maximum concentration
from any of the 5 years of meteorological data are presented in Table 5.4 for emergency
operation.

Table 5.4: Maximum Predicted 8 Hour running mean CO Concentration

Receptor EAL µg/m3 PC µg/m3 PC as % of the EAL

Grid max

495469 180550
10,000 443 4.43

The maximum PC occurs to the east of the site and is less than 10% of the short-term EAL and
therefore insignificant.

SO2
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The maximum 99.73th percentile one hour mean process contribution at the point of maximum
concentration from any of the 5 years of meteorological data are presented in Table 5.5 for
emergency operation.

Table 5.5: Predicted 99.73th percentile hourly mean SO2 Concentration for Emergency
Operation

Receptor EAL µg/m3 PC µg/m3 PC as % of the EAL

Grid max

495469 180550
350 95.6 27.3

Given that background SO2 concentrations will be very low, the PEC will be less than 40% of the
EAL at the point of maximum concentration.

The maximum 99.90th percentile 15 minute mean contribution at the point of maximum
concentration from any of the 5 years of meteorological data are presented in Table 5.6 for
emergency operation.

Table 5.6: Predicted 99.90th percentile 15 minute mean SO2 Concentration for
Emergency Operation

Receptor EAL µg/m3 PC µg/m3 PC as % of the EAL

Grid max

495294 180473
266 144 54.1

Given that background SO2 concentrations will be very low, the PEC will be less than 60% of the
EAL at the point of maximum concentration.

The maximum 99.18th percentile daily mean contribution at the point of maximum concentration
from any of the 5 years of meteorological data are presented in Table 5.7 for emergency
operation. As the maximum operating hours in an emergency are only 36, the maximum
predicted daily mean concentration is very unlikely to arise.

Table 5.7: Predicted 99.18th percentile daily mean SO2 Concentration for Emergency
Operation

Receptor EAL µg/m3 PC µg/m3 PC as % of the EAL

Grid max

495406 180543
125 50 40.0

Given that background SO2 concentrations will be very low, the PEC will be less than 50% of the
EAL at the point of maximum concentration.
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5.1.2 Single generator testing

This section contains the results of the testing of single generators for one hour per month for ten
months and 3 hours, once per year. The results are presented for CyrusOne 4 and 5 separately as
the maximum concentrations will not interact even if the testing were to be performed
simultaneously on each site. Given the intermittent operation and short duration of the testing the
maximum predicted concentrations are unlikely to occur in reality.

Nitrogen Dioxide

Figures 5.4 and 5.5 show the predicted 100%ile hourly mean NO2 concentration during single
generator testing. The results are for the stacks that gave rise to the maximum ground level
concentrations. The contours are the maximum results from any of the five years of
meteorological data modelled and are therefore do not represent the impacts from any one single
year. Table 5.8 presents the results in relation to the DAQI and AEGL.

Whilst results for the school site are quoted in the table, this testing cannot be carried out during
normal school hours during term time, and therefore there are unlikely to be receptors present for
these results.

Table 5.8: Predicted 100th percentile NO2 Concentrations for Single Generator Operation
(µg/m3)

Receptor 1 hour average

µg/m3 AEGL DAQI Level

CyrusOne 4

School site - max 120 Below AEGL-1 2

Residential area - max 150 Below AEGL-1 3

Grid Max 495315 180711 252 Below AEGL-1 4

CyrusOne 5

School site - max 150 Below AEGL-1 3

Residential area - max 200 Below AEGL-1 3

Grid Max 495462 180529 1,494 AEGL-1 10

For CyrusOne 4 the maximum predicted concentration occurs just to the north of the site. All of
the predicted concentrations are less than AEGL-1. For CyrusOne 5 the maximum predicted
concentration occurs to the east of the site with the concentration equal to AEGL-1.

The maximum predicted annual mean NO2 concentrations for CyrusOne 4 and 5 are both
0.06µg/m3 and therefore insignificant.

PM10 and PM2.5

The maximum daily 90.41th percentile process contribution at the point of maximum concentration
from any of the 5 years of meteorological data are presented in Table 5.9 for single generator
testing. As the maximum testing hours for an individual generator are only three, the maximum
predicted daily mean concentration is very unlikely to arise.
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Table 5.9: Maximum Predicted Daily 90.41th percentile PM10 Concentration

Receptor EAL µg/m3 PC µg/m3 PC as % of the
EAL

CyrusOne 4 Grid max

495294 180571
50 0.38 0.8

CyrusOne 5 Grid max

495406 180536
50 0.46 0.9

The maximum PCs are less than 10% of the short term EAL and therefore insignificant.

Due to low operating hours, the maximum predicted annual mean PM concentration is 0.00µg/m3

and therefore less than 1% of the annual mean EALs for PM10 and PM2.5.

CO

The maximum 8 hour running mean process contribution at the point of maximum concentration
from any of the 5 years of meteorological data are presented in Table 5.10 for single generator
testing.

Table 5.10: Maximum Predicted 8 Hour running mean CO Concentration

Receptor EAL µg/m3 PC µg/m3 PC as % of the
EAL

CyrusOne 4 Grid max

495126 180536
10,000 49 0.49

CyrusOne 5 Grid max

495252 180515
10,000 71 0.71

The maximum PCs are less than 10% of the short-term EAL and therefore insignificant.

SO2

The maximum 99.73th percentile one hour mean process contribution at the point of maximum
concentration from any of the 5 years of meteorological data are presented in Table 5.11 for
single generator testing.

Table 5.11: Predicted 99.73th percentile hourly mean SO2 Concentration for Emergency
Operation

Receptor EAL µg/m3 PC µg/m3 PC as % of the EAL

CyrusOne 4 Grid max

495455 180599
350 5.6 1.6

CyrusOne 5 Grid max

495469 180543
350 6.7 1.9

Both of the maximum PCs are less than 10% of the EAL and are therefore insignificant.
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The maximum 99.90th percentile 15 minute mean contribution at the point of maximum
concentration from any of the 5 years of meteorological data are presented in Table 5.12 for
single generator testing.

Table 5.12: Predicted 99.90th percentile 15 minute mean SO2 Concentration for
Emergency Operation

Receptor EAL µg/m3 PC µg/m3 PC as % of the EAL

CyrusOne 4 Grid
max

495448 180627
266 7.4 2.8

CyrusOne 5 Grid
max

495406 180522
266 8.8 3.3

Both of the maximum PCs are less than 10% of the EAL and are therefore insignificant.

The maximum 99.18th percentile daily mean contribution at the point of maximum concentration
from any of the 5 years of meteorological data are presented in Table 5.13 for single generator
testing. As the maximum operating hours are only 13, the maximum predicted daily mean
concentration is very unlikely to arise.

Table 5.13: Predicted 99.18th percentile daily mean SO2 Concentration for Emergency
Operation

Receptor EAL µg/m3 PC µg/m3 PC as % of the EAL

CyrusOne 4 Grid
max

495098 180669
125 0.95 0.8

CyrusOne 5 Grid
max

495406 180536
125 1.3 1.0

Both of the maximum PCs are less than 10% of the EAL and are therefore insignificant.

5.1.3 Four generator testing

This section contains the results of the testing of groups of four generators for six hours four
times per year for each site. The results are presented for CyrusOne 4 and 5 separately as the
maximum concentrations will not interact even if the testing were to be performed simultaneously
on each site. Given the intermittent operation and short duration of the testing the maximum
predicted concentrations are unlikely to occur in reality.

Nitrogen Dioxide

Figures 5.6 and 5.7 show the predicted 100%ile hourly mean NO2 concentration during four
generator testing. The results are for the stacks that gave rise to the maximum ground level
concentrations. The contours are the maximum results from any of the five years of
meteorological data modelled and are therefore do not represent the impacts from any one single
year. Table 5.14 presents the results in relation to the DAQI and AEGL.
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Whilst results for the school site are quoted in the table, this testing cannot be carried out during
term time and therefore there are unlikely to be receptors present for these results.

Table 5.14: Predicted 100th percentile NO2 Concentrations for Single Generator
Operation (µg/m3)

Receptor 1 hour average

µg/m3 AEGL DAQI Level

CyrusOne 4

School site - max 150 Below AEGL-1 3

Residential area - max 180 Below AEGL-1 3

Grid Max 495441 180641 295 Below AEGL-1 5

CyrusOne 5

School site - max 2,223 AEGL-1 10

Residential area - max 250 Below AEGL-1 4

Grid Max 495294 180473 2,223 AEGL-1 10

For CyrusOne 4 the maximum predicted concentration occurs just to the north of the site. All of
the predicted concentrations are less than AEGL-1. For CyrusOne 5 the maximum predicted
concentration occurs in the school site (where there are unlikely to be receptors) with the
concentration equal to AEGL-1.

The maximum annual NO2 concentration is 0.00 and 0.01µg/m3 for CyrusOne 4 and 5 respectively
and therefore insignificant.

PM10 and PM2.5

The annual generator testing of a group of four generators for six hours can only occur in August
due to the term time restrictions on testing. As there are less than 35 days in the month and the
objective allows for 35 exceedances per year it is not possible for the short term PM10 objective to
be exceeded and the model returns a zero value for the percentile concentration.

Due to low operating hours, the maximum predicted annual mean PM concentration is 0.00µg/m3

and therefore less than 1% of the annual mean EALs for PM10 and PM2.5.

CO

The maximum 8 hour running mean process contribution at the point of maximum concentration
from any of the 5 years of meteorological data are presented in Table 5.15 for four generator
testing.

Table 5.15: Maximum Predicted 8 Hour running mean CO Concentration

Receptor EAL µg/m3 PC µg/m3 PC as % of the
EAL

CyrusOne 4 Grid max

495448 180634
10,000 65 0.65
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Receptor EAL µg/m3 PC µg/m3 PC as % of the
EAL

CyrusOne 5 Grid max

495469 180508
10,000 163 1.6

The maximum PCs are less than 10% of the short-term EAL and therefore insignificant.

SO2

The maximum 99.73th percentile one hour mean process contribution at the point of maximum
concentration from any of the 5 years of meteorological data are presented in Table 5.16 for four
generator testing.

Table 5.16: Predicted 99.73th percentile hourly mean SO2 Concentration for Emergency
Operation

Receptor EAL µg/m3 PC µg/m3 PC as % of the EAL

CyrusOne 4 Grid max

495448 180634
350 9.9 2.8

CyrusOne 5 Grid max

495469 180522
350 23.5 6.7

Both of the maximum PCs are less than 10% of the EAL and are therefore insignificant.

The maximum 99.90th percentile 15 minute mean contribution at the point of maximum
concentration from any of the 5 years of meteorological data are presented in Table 5.17 for four
generator testing.

Table 5.17: Predicted 99.90th percentile 15 minute mean SO2 Concentration for
Emergency Operation

Receptor EAL µg/m3 PC µg/m3 PC as % of the EAL

CyrusOne 4 Grid
max

495448 180627
266 15.3 5.8

CyrusOne 5 Grid
max

495469 180550
266 33.2 12.5

The maximum PC is less than 10% of the EAL for CyrusOne 4 and therefore insignificant. The
maximum PC for CyrusOne 5 is just above 10% and given the low background SO2 concentrations
the maximum PEC will be less than 20% of the EAL.

The maximum 99.18th percentile daily mean contribution at the point of maximum concentration
from any of the 5 years of meteorological data are presented in Table 5.18 for four generator
testing. As the maximum operating hours are only 6 for each group of generators, the maximum
predicted daily mean concentration is very unlikely to arise.
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Table 5.18: Predicted 99.18th percentile daily mean SO2 Concentration for Emergency
Operation

Receptor EAL µg/m3 PC µg/m3 PC as % of the EAL

CyrusOne 4 Grid
max

495322 180669
125 3.5 3.8

CyrusOne 5 Grid
max

495476 180529
125 9.6 7.6

Both of the maximum PCs are less than 10% of the EAL and are therefore insignificant.

5.2 Ecological Receptors

5.2.1 Emergency Operation

Predicted annual mean NOx concentrations within the sensitive ecological receptors are shown in
Table 5.19. The predicted concentrations assume that all of the generators operate for a period of
36 hours in year.

Table 5.19: Predicted Annual Mean NOx Concentrations (µg/m3)

Receptor NOx Process
Contribution

(µg/m3)

1% Assessment
Criteria (µg/m3)

Impact
Assessment

Burnham Beeches 0.015 0.3 Insignificant

Chiltern Beechwoods 0.003 0.3 Insignificant

Windsor Forest 1 0.009 0.3 Insignificant

Windsor Forest 2 0.015 0.3 Insignificant

South West London
Waterbodies

0.009 0.3 Insignificant

Haymill Valley LNR 0.034 30 Insignificant

The annual mean process contributions at the ecological sites are well below the levels which
indicate a potentially significant impact in terms of the critical levels or loads per Table 2.2.

The daily mean process contributions at the ecological sites in emergency operation are shown in
Table 5.20. The emergency operation is unlikely to last for the 36 hours that have been assessed,
but even if it were there is only a small likelihood of the predicted concentrations occurring as the
emergency operation would only occur for 0.4% of a year.
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Table 5.20: Predicted Daily Mean NOx Concentrations (µg/m3)

Receptor NOx Process
Contribution

(µg/m3)

Background

(µg/m3)

PEC

(µg/m3)

PEC% of EAL

EAL
75µg/m3

EAL
200µg/m3

Burnham
Beeches

35.8 16.4 52.2 69.6 26.1

Chiltern
Beechwoods

17.7 15.1 32.8 43.8 16.4

Windsor
Forest 1

32.8 16.5 49.3 65.7 24.6

Windsor
Forest 2

45.2 14.7 59.9 79.9 29.9

South West
London
Waterbodies

32.2 19.9 52.1 69.5 26.0

Haymill
Valley LNR

150.4 27.2 177.6 236.8 88.8

The only PEC that is predicted to exceed the EAL is at Haymill Valley LNR if the daily mean EAL is
assumed to 75µg/m3 and not 200µg/m3. However, as emergency operation is unlikely to occur
and even if it did occur it would not be every year, the short term concentrations are unlikely to
give rise to significant impacts at Haymill LNR.

5.2.2 Single Generator Testing

For annual mean impacts, as all of the generators will be tested for a maximum of 13 hours per
year, the annual mean impacts will be lower than shown in Table 5.19 and therefore insignificant.

For the short term impacts, the results are presented for CyrusOne 4 and 5 separately from the
generator stack location that gave the highest predicted concentration at the receptor.

Table 5.21: CyrusOne 4 Predicted Daily Mean NOx Concentrations (µg/m3)

Receptor NOx Process
Contribution

(µg/m3)

Background

(µg/m3)

PEC

(µg/m3)

PEC% of EAL

EAL
75µg/m3

EAL
200µg/m3

Burnham
Beeches

0.68 16.4 17.1 22.8 8.5

Chiltern
Beechwoods

0.19 15.1 15.3 20.4 7.6
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Receptor NOx Process
Contribution

(µg/m3)

Background

(µg/m3)

PEC

(µg/m3)

PEC% of EAL

EAL
75µg/m3

EAL
200µg/m3

Windsor
Forest 1

0.45 16.5 17.0 22.6 8.5

Windsor
Forest 2

0.47 14.7 15.2 20.2 7.6

South West
London
Waterbodies

0.55 19.9 20.4 27.3 10.2

Haymill
Valley LNR

3.27 27.2 30.5 40.6 15.2

None of the PECs exceed either of the short term EALs.

Table 5.22: CyrusOne 5 Predicted Daily Mean NOx Concentrations (µg/m3)

Receptor NOx Process
Contribution

(µg/m3)

Background

(µg/m3)

PEC

(µg/m3)

PEC% of EAL

EAL
75µg/m3

EAL
200µg/m3

Burnham
Beeches

0.66 16.4 17.1 22.7 8.5

Chiltern
Beechwoods

0.19 15.1 15.3 20.4 7.6

Windsor
Forest 1

0.47 16.5 17.0 22.6 8.5

Windsor
Forest 2

0.42 14.7 15.1 20.2 7.6

South West
London
Waterbodies

0.55 19.9 20.5 27.3 10.2

Haymill
Valley LNR

2.42 27.2 29.6 39.5 14.8

None of the PECs exceed either of the short term EALs.

5.2.3 Four Generator Testing

For annual mean impacts, as all of the generators will be tested for a maximum of 6 hours per
year, the annual mean impacts will be lower than shown in Table 5.19 and therefore insignificant.
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For the short term impacts, the results are presented for CyrusOne 4 and 5 separately from the
generator stack location that gave the highest predicted concentration at the receptor.

Table 5.23: CyrusOne 4 Predicted Daily Mean NOx Concentrations (µg/m3)

Receptor NOx Process
Contribution

(µg/m3)

Background

(µg/m3)

PEC

(µg/m3)

PEC% of EAL

EAL
75µg/m3

EAL
200µg/m3

Burnham
Beeches

1.42 16.4 17.8 23.8 8.9

Chiltern
Beechwoods

0.33 15.1 15.4 20.6 7.7

Windsor
Forest 1

0.75 16.5 17.2 23.0 8.6

Windsor
Forest 2

0.96 14.7 15.7 20.9 7.8

South West
London
Waterbodies

0.66 19.9 20.6 27.4 10.3

Haymill
Valley LNR

5.72 27.2 32.9 43.9 16.5

None of the PECs exceed either of the short term EALs.

Table 5.24: CyrusOne 5 Predicted Daily Mean NOx Concentrations (µg/m3)

Receptor NOx Process
Contribution

(µg/m3)

Background

(µg/m3)

PEC

(µg/m3)

PEC% of EAL

EAL
75µg/m3

EAL
200µg/m3

Burnham
Beeches

1.36 16.4 17.8 23.7 8.9

Chiltern
Beechwoods

0.37 15.1 15.5 20.6 7.7

Windsor
Forest 1

0.97 16.5 17.5 23.3 8.7

Windsor
Forest 2

1.04 14.7 15.7 21.0 7.9

South West
London
Waterbodies

0.71 19.9 20.6 27.5 10.3

Haymill
Valley LNR

5.09 27.2 32.3 43.1 16.1
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None of the PECs exceed either of the short term EALs.

5.3  Uncertainty

The main level of uncertainty in the assessment is that introduced by the fact that the generators
will be tested and operated for very limited time periods. All of the modelling scenarios assume
that the generators operate all year and report the highest contributions from any of the five
years’ worth of meteorological results used.

For annual average predictions, the uncertainties regarding when the generators operate are less
significant in the reported results than for the short-term assessments as the factoring of the
annual operating hours effectively reduces the impacts to levels of insignificance. Nevertheless,
there is a range of results across the 5 years’ worth of data modelled which are shown in the
following table for annual average NO2 impacts for the grid maxima.

Table 5.25: Variation in Predicted Annual Mean NO2 Concentrations for Generator
Testing and Emergency Operation – Point of Maximum Concentration

Year Single Generator Testing

µg/m3

Four Generator Testing

µg/m3

Emergency
Operation

µg/m3

CyrusOne 4 CyrusOne 5 CyrusOne 4 CyrusOne 5 All

2016 0.055 0.053 0.0028 0.0065 1.51

2017 0.055 0.054 0.0027 0.0071 1.67

2018 0.055 0.053 0.0026 0.0068 1.48

2019 0.053 0.053 0.0031 0.0074 1.57

2020 0.057 0.057 0.0023 0.0046 1.69

% Lowest to
Maximum 7.5 7.5 19.2 60.9 14.2

For the monthly single generator testing for one hour the generators will be tested without load.
The modelling results have been presented in this report using the maximum load emissions data.
When not on load the NOx emissions will be much lower and likely to be in the region of 30% of
the full load value. The volumetric flowrate and emission temperature under part load are lower
and therefore there will be lower dispersion, but these factors are secondary in the modelling
compared to the NOx emission rate which is a direct 1:1 factor on the results. The results for the
monthly single generator testing could therefore be overstated by approximately 50% in this
report compared to the actual results.

In addition, for the monthly single generator testing the results have all been reported for the
emission point which provided the maximum ground level concentrations. As each generator is
tested individually, then the results for the other generators that are tested will be lower than
presented as the other emission points have lower impacts. This effect is secondary compared to
the direct impact of the generators not being on load during the monthly single load testing.
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For the annual test when four generators are tested they are tested against their full load. The
model was run for four groups of emission points for each site representing the data halls and the
maximum results reported. The differences between the results for each group are shown in the
following tables for the 100th percentile of hourly mean NO2 concentrations.

Table 5.26: Variation in Predicted 100th percentile hourly mean NO2 Concentrations for
Four Generator Testing– Point of Maximum Concentration, CyrusOne 4

Year 1A - 1D

µg/m3

2A – 2D

µg/m3

3A – 3D

µg/m3

4A – 4D

µg/m3

2016 243.7 232.1 264.9 256.4

2017 241.0 230.3 285.5 259.3

2018 235.0 244.3 287.7 264.7

2019 252.7 233.0 295.2 272.0

2020 221.0 221.4 271.8 241.5

% Lowest to
Maximum 14.3 10.3 11.4 12.6

For CyrusOne 4 the difference in predicted concentrations per year is in the range 10-14% and
there is only a small difference in the maximum predicted concentrations between groups.

Table 5.27: Variation in Predicted 100th percentile hourly mean NO2 Concentrations for
Four Generator Testing– Point of Maximum Concentration, CyrusOne 5

Year 1A, 1B, 2A, 2B

µg/m3

3A, 3B, 4A, 4B

µg/m3

5A, 5B, 6A, 6B

µg/m3

7A, 7B, 8A, 8B

µg/m3

2016 532.0 676.0 1421.8 2223.2

2017 612.7 1686.7 523.3 241.8

2018 533.5 710.7 881.4 601.7

2019 909.7 686.2 163.9 233.8

2020 822.4 653.7 534.6 219.3

% Lowest to
Maximum

71 158 767 914

For CyrusOne 5 there is a very large inter annual variation in the maximum ground level
concentrations and also a large variation in predictions between groups of generators.

The variations in concentration per meteorological year are typical of the uncertainty found in
modelling. Whilst a number of other factors will affect the modelling predictions, the closest and
most appropriate meteorological station has been used for the modelling and buildings have been
included to be as representative as possible. Changing the meteorological station or building
parameters will change the results, but including an assessment of the changes that these factors
will introduce does not add to the certainty of the predictions as the basic model set up will be
less representative and therefore more uncertain.
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APPENDIX 1
EMISSIONS DATA SHEETS
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Original Data Sheet for Planning

Data Sheet supplied for Permitting
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APPENDIX 2
MODEL INPUTS AND RESULTS PROCESSING TOOLS
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Meteorological Data 2016 - 2020 Hourly meteorological data from
London Heathrow has been used in the model.

The wind rose is shown overleaf.

ADMS ADMS 5.2, version 5.2.0.0

Latitude 51º

Surface Roughness A value of 1 for Cities and Woodlans was used for
the modelled area and 0.3 for agricultural areas

was used for the meteorological station site.

Minimum Monin-Obukhov length A value of 30 for Cities and Large Towns was used
to represent the modelled area and the

meteorological station site

NOx to NO2 Conversion 0.7 for annual mean

0.35 for hourly mean

Background Maps 2018 reference year background maps

Buildings
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Modelled Buildings and Emission Points

The DataHall was set as the main building for CyrusOne 4 and Site C was set as the main building
for CyrusOne 5.
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APPENDIX 3
FIGURES
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