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1.0 INTRODUCTION 

 

1.1 Background 

 

1.1.1 Redmore Environmental Ltd was commissioned by EHS Projects Ltd to produce an Air 

Quality Management Plan in support of an Environmental Permit Variation Application for 

Spring Park Data Centre, Westwells Road, Corsham. This plan has been handed over to 

the Operator (Ark Data Centres Limited) for implementation, ongoing maintenance and 

management within Ark's ISO Management Systems.  

 

1.2 Site Location and Context 

 

1.2.1 Spring Park Data Centre is located on land off Westwells Road, Corsham, Wiltshire, SN13 

9GB, at National Grid Reference (NGR): 384831, 168835. Reference should be made to 

Figure 1 for a map of the site and surrounding area. 

 

1.2.2 Spring Park Data Centre operates in accordance with Environmental Permit 

EPR/PP3003PW and consists of 5 units known as SQ17, P1, P2, P3 and P4 located on 

Westwells Road within the Spring Park industrial estate. Electricity for operation of the data 

centres is provided by five connections to the National Grid. Due to the need to ensure 

availability of uninterrupted power supply at all times, the site incorporates 33 diesel-fired 

standby generators.  

 

1.2.3 It is proposed to install an additional 21 standby generators, providing a total of 54. These 

will serve the existing buildings, as well as the proposed P5 unit once operational. The 

generators will be configured in four banks as follows: 

 

• HV Gen Farm (Buildings P3 & P4): 24 standby generators; 

• Building P2: 12 standby generators; 

• Building P1: 10 standby generators; and, 

• Building SQ17: 8 standby generators. 

 

1.2.4 An Environmental Permit has been issued to Ark Data Centres Limited by the Environment 

Agency (EA) (reference: EPR/PP3003PW). This authorises the site to operate a Schedule 1 

Part A(1) 1.1(a) activity under the Environmental Permitting (England and Wales) 
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Regulations (2016), specifically the burning of any fuel in an appliance with a rated 

thermal input of 50 or more megawatts.  

 

1.2.5 An Improvement Condition attached to the original Environmental Permit required an Air 

Quality Management Plan outlining response measures to be taken in the event of a grid 

failure to be produced. It is anticipated that this will also be required as part of the current 

Variation Application. As such, this Air Quality Management Plan has been prepared to 

address the potential requirement. This is detailed in the following report. 

 

1.2.6 It should be noted that due to the resilient nature of the power supplies to the facility, 

there have been no significant power outages resulting in all the generators starting 

simultaneously on this site since operations began in 2010. As such, although this Air 

Quality Management Plan is required for regulatory compliance, the actual risk posed by 

the facility is very low and the identified actions may never need to be instigated. 

  

1.3 Scope 

 

1.3.1 In accordance with the requirements of the previous Improvement Condition and EA 

guidance 'Data Centre FAQ Headline Approach'1, this Air Quality Management Plan has 

assessed risks, evaluated and then mitigated the impacts to sensitive receptors and 

ambient air quality as a result of a significant electrical supply outage to the facility. The 

following factors have been considered in relation to potential outages: 

 

• Receptor locations; 

• Meteorological conditions; 

• Date; 

• Time; and,  

• Outage duration. 

 

1.3.2 The scope of the Air Quality Management Plan was defined based on review of the 'Air 

Quality Assessment'2 produced by Redmore Environmental Ltd in support of the 

Environmental Permit Variation Application. This included use of the dispersion modelling 

 

1  Data Centre FAQ Headline Approach, EA, 2018. 

2  Air Quality Assessment, Spring Park Data Centre, Corsham, Redmore Environmental Ltd, 2021. 
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results to identify receptors at risk of air quality impact and the conditions when those 

impacts may occur using a two stage methodology. This can be summarised as follows: 

 

• Stage 1 Risk Assessment: Screening of any receptors, operational scenarios or 

pollutant averaging periods that would present no risk of air quality impacts; and, 

• Stage 2 Risk Assessment: Detailed assessment of specific receptors or operating 

scenarios where there is significant risk of air quality impacts. 

 

1.3.3 Based on the outcomes of the Stage 2 Risk Assessment, suitable mitigation was identified 

for implementation by the operator at specific trigger points during an outage.  

 

1.3.4 It should be noted that only oxides of nitrogen (NOx) emissions and associated impacts on 

nitrogen dioxide (NO2) concentrations have been considered within the Air Quality 

Management Plan in accordance with EA guidance 'Data Centre FAQ Headline 

Approach'3. Additionally, the Air Quality Assessment did not indicate any potential 

exceedences of the relevant air quality standards during standby or service generator 

testing. As such, these operations have not been included within the Air Quality 

Management Plan. 

 

3  Data Centre FAQ Headline Approach, EA, 2018. 
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2.0 STAGE 1 RISK ASSESSMENT 

 

2.1 Introduction 

 

2.1.1 The first stage of any risk assessment is to clearly set out the problem, including what will 

be addressed and what will not. This determines the scope, level of detail and focus 

required. In particular, the temporal and spatial scales, issues to be assessed, persons at 

risk and the endpoints are identified. The Stage 1 Risk Assessment was undertaken in order 

to screen out any receptors, operational scenarios or pollutant averaging periods that 

would present no risk of air quality impacts and allow detailed focus on those where a 

significant risk was identified in the Stage 2 Risk Assessment. 

 

2.2 Stage 1 Risk Assessment Methodology 

 

2.2.1 The Stage 1 Risk Assessment has been undertaken in accordance with the general 

principles of EA document 'Risk assessments for your environmental permit'4. This included 

consideration of the following:  

 

• Receptor - what is at risk? What do I wish to protect? 

• Potential harm - what are the harmful consequences if things go wrong? and, 

• Probability of exposure - how likely is this contact? 

 

2.2.2 The results are summarised below.  

 

2.3 Stage 1 Risk Assessment 

 

 Conceptual Model 

 

2.3.1 Potential air quality impacts during power outages are summarised in the conceptual 

model in Table 1. 

 

 

4  https://www.gov.uk/guidance/risk-assessments-for-your-environmental-permit. 
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Table 1 Conceptual Model 

Criteria Comment 

Source Combustion emissions from the diesel generators 

Hazard Potential adverse health impacts  

Transport Mechanism Airborne  

Medium of Exposure Inhalation  

Receptor Human receptors in the vicinity of the site as outlined below 

 

 Receptors 

 

2.3.2 Eight discrete human receptors were identified within the Air Quality Assessment. These 

are summarised in Table 2. 

 

Table 2 Sensitive Receptors 

Receptor NGR (m) 

X Y 

R1 68 Westwells 385239.6 168903.8 

R2 26 The Links 384544.3 169404.9 

R3 The Retreat, Bradford Road 384256.3 169104.3 

R4 Glenhaven, Bradford Road 384249.1 168680.2 

R5 31 Moor Park 385443.6 168781.5 

R6 Jaggards House 385435.2 168536.8 

R7 Westwells Road 384781.7 169169.0 

R8 Roundwood Cottage 384785.0 168498.2 

 

2.3.3 Reference should be made to Figure 2 for a map of the receptor locations. 

 

2.3.4 It should be noted that although discrete locations have been considered within the 

modelling, other properties within the immediate vicinity of each receptor have been 

included within the area of concern for the purpose of the Air Quality Management Plan. 
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 Potential Harm 

 

2.3.5 Dispersion modelling predictions of NO2 concentrations were assessed against the United 

States Environmental Protection Agency (US EPA) Acute Exposure Guideline Levels 

(AEGLs) and the UK Air Quality Objectives (AQOs) within the Air Quality Assessment. These 

have been defined for the protection of human health. Therefore, exceedences of the 

standards over the relevant time periods may cause adverse impacts. 

 

 Probability of Exposure 

 

2.3.6 The results of the Air Quality Assessment indicated that there were no exceedences of the 

AEGLs at any receptor. As such, these standards have not been considered further.  

 

2.3.7 Based on the results of the Air Quality Assessment, there is the potential for exceedences 

of the 1-hour mean AQO for NO2 of 200µg/m3 at receptor 1 should the generators 

operate continuously for a 72-hour period in the event of an emergency. This position has 

therefore been addressed within the Air Quality Management Plan. 

 

2.3.8 Table 3 presents the AQO considered within the assessment. 

 

Table 3 Air Quality Objectives 

Pollutant Air Quality Objective 

Concentration (µg/m3) Averaging Period 

NO2 200 1-hour mean, not to be exceeded on more than 18 

occasions per annum 

 

 Summary of Stage 1 Risk Assessment and Scope of Stage 2 Risk Assessment 

 

2.3.9 The results of the Stage 1 Risk Assessment indicated: 

 

• The relevant AEGLs are not predicted to be exceeded at any receptor during power 

outage events. As such, they were discounted from the Stage 2 Risk Assessment; 

and, 

• There is the potential for exceedences of the 1-hour mean AQO for NO2 at receptor 

1 during power outage events. As such, associated impacts were considered further 

as part of the Stage 2 Risk Assessment. 
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3.0 STAGE 2 RISK ASSESSMENT 

 

3.1 Introduction 

 

3.1.1 The Stage 2 Risk Assessment was undertaken to provide detailed consideration of specific 

receptors or operating scenarios where there is significant risk of air quality impacts. As 

shown in the Stage 1 Risk Assessment, there is the potential for exceedences of the 1-hour 

mean AQO for NO2 at receptor 1 during power outage events. This has therefore been 

considered in more detail in the following Sections. 

 

3.2 Stage 2 Risk Assessment Methodology 

 

 Meteorological Conditions 

 

3.2.1 The dispersion model produced for the Air Quality Assessment was run for the years 2014 

to 2018 with constant emissions from all generators at the site to replicate power outage 

events over a wide range of meteorological conditions. Predicted 1-hour mean NO2 

concentrations for each hour at the specific receptor were then analysed to identify any 

patterns in potential AQO exceedences in accordance with the following method: 

 

• Predicted 1-hour mean NOx Process Contribution (PC) concentrations from the 

model were converted to NO2 using a ratio of 0.15 as detailed in the Air Quality 

Assessment. The Predicted Environmental Concentration (PEC) was then calculated 

by adding twice the background value of 6.25µg/m3 to the PC. This provided total 

predicted NO2 concentrations at the receptor for each hour of modelled 

meteorological data; 

• The data was initially filtered to only include PECs above 200µg/m3 at the specific 

receptor. These would contribute to the 18-hours above 200µg/m3 permitted by the 

AQO; 

• The filtered data was reviewed to determine which wind directions led to PECs 

above 200µg/m3 at the specific receptor. Any wind direction that did not lead to 

exceedences could be excluded from the risk assessment; 

• The probability of a wind from a relevant sector causing a PEC greater than 

200µg/m3 was determined; and, 
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• Qualitative analysis of winds from the relevant sectors which did not cause a PEC 

greater than 200µg/m3 was undertaken to determine any trends in other 

meteorological factors such as wind speed or ambient temperature. 

 

3.2.2 Reference should be made to the Air Quality Assessment for a detailed description of the 

dispersion modelling methodology and a summary of the relevant inputs.  

 

 Date and Time 

 

3.2.3 Review of the modelling results was undertaken to identify any seasonal or daily trends in 

predicted PECs greater than 200µg/m3. Consideration of variation in use of the identified 

receptors on a daily and annual basis was also provided. 

 

 Outage Duration 

 

3.2.4 The potential outage duration was considered in the context of the probability of winds 

from a relevant sector causing a PEC greater than 200µg/m3 and the number of 

permitted exceedences per annum. 

 

 Additional Factors 

 

3.2.5 The following additional factors were also considered in the determination of risk: 

 

• Extent of outage across the locale for smaller generators or other data centres i.e. 

cumulative impacts; 

• How are the receptors affected by the outage (e.g. sent home from school, go in 

doors or come outside); and, 

• Outage cause: is the air quality likely to be made worse for other reasons e.g. 

outage caused by an on-going local fire. 
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3.3 Stage 2 Risk Assessment 

 

 Meteorological Conditions 

 

3.3.1 Review of the dispersion modelling results was undertaken to identify the meteorological 

conditions which may lead to PECs greater than 200µg/m3 at the relevant receptor. This 

indicated: 

 

• Winds from 230° to 270°, inclusive, led to PECs greater than 200µg/m3. Exceedences 

were not predicted for any other wind sectors; 

• With wind directions from the relevant sectors, temperature was not found to have a 

significant effect on the number of PECs greater than 200µg/m3; 

• With wind directions from the relevant sectors, wind speeds of under 1.0m/s were not 

found to result in PECs greater than 200µg/m3; and, 

• With wind directions from the relevant sectors, variation in wind speed above 1.0m/s 

was not found to have a significant effect on the number of PECs greater than 

200µg/m3. 

 

3.3.2 The probability of winds from the relevant sectors causing PECs greater than 200µg/m3 at 

receptor R1 is summarised in Table 4. It should be noted that the values are based on the 

results of 5-years of meteorological data, representing a total data set of 43,824-hours. This 

ensured a wide range of conditions were included in the analysis. 

 

Table 4 Probability of Exceedence at R1 

Wind Direction (°) Predicted Number of 

Hours with PECs 

Greater than 

200µg/m3 

Total Number of Hours 

with Winds from Sector 

Probability of PEC 

Greater than 

200µg/m3 (%) 

All Sectors 6,063 43,824 13.8 

230 1 2,643 0.0 

240 1,179 2,368 49.8 

250 1,947 2,327 83.7 

260 2,344 2,794 83.9 

270 592 1,724 34.3 
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3.3.3 As shown above, the potential for AQO exceedence is limited to specific wind directions 

and speeds during the power outage. These factors have informed the overall risk score. 

 

3.3.4 Preparation of this Air Quality Management Plan has demonstrated that wind direction 

and speed is required to determine the risk of AQO exceedence during an extended 

power supply outage. To inform the response in the event of an extended outage, the 

existing meteorological monitoring facilities will be enhanced with the provision of an 

anemometer and wind vane to provide continuous data on: 

 

• Wind speed; 

• Wind direction; in addition to, 

• Temperature and humidity that is currently logged and recorded on site. 

 

3.3.5 This weather station will have a logging capability and also display conditions in real time 

for operator information. The use of on-site data will ensure access to local conditions 

during a power outage event when external sources may not be available. 

 

 Date and Time 

 

3.3.6 Review of the dispersion modelling results did not indicate any significant trends in the 

seasonality or time of PECs greater than 200µg/m3. This indicates that wind direction is the 

determining factor in overall risk. 

 

3.3.7 The receptor of interest is a residential property. The sensitivity of the land use is 

considered further in Table 5. 

 

Table 5 Sensitivity of Land Use 

Receptor Land Use Sensitivity Factors 

R6 68 Westwells Residential property Use is likely to be similar on a daily and 

annual basis and assumptions on dates 

or times of high or lower sensitivity would 

not be appropriate 

 

 Outage Duration 

 

3.3.8 As shown in Table 4, there is the potential for PECs greater than 200µg/m3 at receptor R1 

when winds originate from the relevant sectors, though the likelihood varies depending 
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on the specific direction. Based on the calculated probabilities, the outage durations 

likely to lead to more than 18 exceedences of 200µg/m3 at R1 are summarised in Table 6. 

 

Table 6 Outage Duration Leading to Potential Breach of AQO at R1 

Wind Direction (°) Probability of PEC Greater than 

200µg/m3 (%) 

Outage Duration Potentially 

Leading to More than 18-hours 

with PECs Greater than 

200µg/m3 (hours) 

All Sectors 13.8 130 

230 0.0 47,574 

240 49.8 36 

250 83.7 22 

260 83.9 21 

270 34.3 52 

 

3.3.9 As shown in Table 6, depending on the wind direction, power outages of 21-hours or more 

have the potential to cause AQO exceedences at R1. 

 

3.3.10 It should be noted that due to the resilient nature of the power supplies to the facility, 

there have been no significant power outages resulting in all the generators starting 

simultaneously on this site since operations began in 2010.  Emergency generator running 

in excess of 21-hours is therefore very unlikely. 

 

 Additional Factors 

 

3.3.11 Additional factors that may affect the potential for AQO exceedences are summarised in 

Table 7. 

 

Table 7 Additional Factors Relevant to Potential AQO Exceedences 

Factor Commentary 

Extent of outage across the locale for smaller 

generators or other data centres i.e. 

cumulative impacts 

Review of the surrounding area did not 

indicate any other emergency generators or 

data centres downwind of R1 which may 

contribute to cumulative impacts 
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Factor Commentary 

How are the receptors affected by the outage R1 is a residential property. Occupant 

behaviour is unlikely to be significantly affected 

by short-term or overnight power outages, 

though they may seek alternative 

accommodation during prolonged incidents 

Outage cause There are no local significant industrial facilities 

or other potential causes of power outages 

likely to contribute to a deterioration in air 

quality during incidents 

Local air quality conditions The site is located on the edge of the small 

town of Corsham and the identified receptors 

are unlikely to be affected by significant hourly 

variations in baseline NO2 concentrations 

linked to local factors such as rush hour traffic. 

However, any longer term regional episodes of 

poor air quality are likely to increase sensitivity 

to AQO exceedences 

The Air Quality Assessment indicated that 1-

hour mean NO2 concentrations are unlikely to 

exceed 200µg/m3 as a baseline condition 

within the vicinity of the site. As such, up to 18-

hours can occur as a result of emissions from 

the facility before an AQO exceedence is 

registered  

 

 Risk Summary 

 

3.3.12 The risk factors outlined in the previous Sections have been considered and the 

circumstances of the event characterised as 'no risk', 'low risk', 'moderate risk' and 

'probable risk'. This is summarised in Table 8. It should be noted that the relevant wind 

sectors have been increased by 5° in each direction as the data used in the dispersion 

model was based on 10° increments.  

 

3.3.13 As outlined previously, discrete receptors were identified for dispersion modelling. 

However, for the purpose of the risk summary and associated actions, receptor R1 

includes 68 Westwells and all other properties off Westwells, as shown on Figure 3. The 

extent of the affected area was defined based on the wind directions required for 

impacts to occur and the relevant building layouts. 
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Table 8 Risk Summary 

Factor No Risk Low Risk Moderate Risk Probable Risk 

Initial event 

characteristics 

Any event when 

the wind is not 

from 225° to 275° 

inclusive  

Any event when 

the wind is from 

235° to 275° 

inclusive  

Any event when 

the wind is from 

235° to 275° 

inclusive  

Ambient air 

quality warnings 

in place 

Any event when 

the wind is from 

235° to 275° 

inclusive 

Duration of 

concern for AQO 

exceedence 

No issue Up to 18-hours, 

assuming no 

other events 

within the year 

Any event longer 

than 18-hours in 

duration but less 

than the 

probable risk 

criteria 

Any event of 21-

hours or longer 

when the wind is 

from 225° to 275° 

inclusive 

Action Notify EA of 

outage as 

required by 

Environmental 

Permit 

Add to tally of 

outage total 

hours 

Record wind 

direction and 

speed 

Notify EA of 

outage as 

required by 

Environmental 

Permit 

Add to tally of 

outage total 

hours and review 

other events that 

may have 

caused PECs 

greater than 

200µg/m3 at R1  

Keep under 

review so that 

events don’t 

move to 

moderate risk 

Notify EA and 

Local Authority 

of outage and 

implementation 

of Air Quality 

Management 

Plan 

Follow detailed 

action list 

Consider 

precautionary 

visit to affected 

receptor(s) 

Notify EA and 

Local Authority 

of outage and 

implementation 

of Air Quality 

Management 

Plan 

Follow detailed 

action list 

Undertake visit to 

affected 

receptor(s) 



Date:  19th March 2021  

Ref:  3650-1 

 

 

   Page 14  

4.0 DETAILED ACTION LIST 

 

4.1.1 If a power outage incident is categorised as moderate risk or probable risk using the 

matrix in Table 8, the following detailed actions will be undertaken by the operator in 

order to minimise the potential for adverse effects at the identified receptors: 

 

• An incident will be created on the ITSM tool to capture all relevant details associated 

with the incident. This will include noting the time of outage; 

• The likely duration of the outage will be determined as accurately as possible. This 

will include:  

• Checking with the electricity supplier to identify the reason for the outage (if 

external) and the likely duration; 

• Identifying the fault (if internal) and estimating the time for repair based on 

complexity of the issue and availability of parts and labour. 

• The wind direction will be logged every 30-minutes and any variations noted. Should 

conditions change so wind is not from the relevant sectors then the risk of AQO 

exceedence will be assessed based on the duration of the event at that time; 

• Any air quality warnings will be identified and fed into the risk assessment; 

• The outage and implementation of the Air Quality Management Plan will be 

reported to the EA. Initially this will be to the local permitting officer, and if 

unavailable the EA National Customer Help Line; 

• Any direction from the EA regarding the declaration of a Pollution Incident will be 

noted and instructions followed; 

• The outage and implementation of the Air Quality Management Plan will be 

reported to the Environmental Health Department at Wiltshire Council; 

• The relevant receptor will be visited when the incident is categorised as moderate 

risk and again at probable risk and advice provided in conjunction with the EA and 

Wiltshire Council to reduce exposure. This will include the following, as well as any 

further identified actions:  

• Move indoors and stay there with the doors and windows closed; 

• Reduce physical exertion as far as practicable; 

• Close windows; 

• Advise occupants to consider travelling to an alternative location if practicable 

and the outage is predicted for an extended duration (in excess of 21-hours); 
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• Communication will be made to a nominated contact at the relevant receptor on 

an hourly basis until the risk level has reduced to no risk or low risk, or power has 

resumed and the engines have ceased operation. 

 

4.1.2 The incident ticket will be maintained electronically throughout the incident by Ark 

Service Desk (ASD) and relevant technical teams.  Extracts of the incident ticket will be 

made available to the EA upon request during and after a power outage event. 
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5.0 REVIEW MECHANISM 

 

5.1.1 The Air Quality Management Plan shall be reviewed at least once every 12-months or as 

soon as practicable after a power outage event leading to moderate risk or probable risk 

conditions (whichever is the earlier). Any changes will be recorded in the format shown in 

Appendix 1. Additionally, following an emergency event the operator will produce a 

report detailing the health impact and reviewing the effectiveness of the Air Quality 

Management Plan and submit to the EA within 1-month. 
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6.0 ABBREVIATIONS 

 

AEGL Acute Exposure Guideline Level 

AQO Air Quality Objective 

EA Environment Agency 

NGR National Grid Reference 

NO2 Nitrogen dioxide 

NOx Oxides of nitrogen 

PC Process Contribution 

PEC Predicted Environmental Concentration 

US EPA United States Environmental Protection Agency 
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Appendix 1 - Reporting Form
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REPORTING FORM: AIR QUALITY MANAGEMENT PLAN AMENDMENT FORM  

 

NOTE: This form should be used for recording details of any amendments to the Air Quality 

Management Plan. All fields should be completed in full. 

 

Date of Review Detail of Amendment Supporting Evidence 
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