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1 INTRODUCTION 
1.1.1 This document provides the response to the Schedule 5 Notice issued on 19/07/2021. The notice 

sets out further information required by the Environment Agency (EA) to determine reference 
permit application FP3900LE for an emergency back-up generation facility at Bracknell. 

1.1.2 Section 2 of this document sets out each question in the Schedule 5 Notice followed by the 
response. 
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2 SCHEDULE 5 RESPONSES 
2.1 Question 1  

Provide a justification for the number and size of the proposed generators and describe 
whether there is any provision for battery based uninterruptible power supply (UPS) to 
prevent the operation of the generators during short-term fluctuations of the grid power 
supply or provide a justification of the reasons as to why such a system would not be 
required.  

Notes: In responding to this question, you should address how the engines were selected 
in relation to the datacentre load. Also, the redundancy features described in ‘Permit 
Application Supporting Information’ document do not mention an UPS system.  

2.1.1 The proposed data storage facility will have a maximum power requirement of approximately 
16MW electrical when fully deployed (which is equivalent to 54.4 MW thermal). The data storage 
servers and related generators are not all deployed at once; rather they are deployed on a 
phased-basis and this is determined by customer demand. Regarding this facility, there are four 
overall phases and each phase requires 2 x 6.8 MW thermal emergency generators. This results 
in a demand for 8 such emergency generators (‘primary generators’) when all four phases are 
deployed. In addition, 2 further 6.8 MW thermal generators are deployed and held in reserve to 
function as secondary emergency supply, where one of the 8 primary generators fails or does not 
provide a stable power supply (which is critical for any data storage facility). The applicant’s 
customers rely on 24/7/365 access to their data and related cloud computing services; to meet this 
demand and to ensure 100% reliability and availability, the applicant has specifically designed the 
emergency power supply system as described. The reliability of the applicant’s facilities and 
services is a key feature of their offering and central to their success and growth. 

2.1.2 As to the sizing of the generators, the facility’s MV/LV transformers are sized according to the total 
power demand for each phase, with two transformers per phase (8 in total at full build). Each 
generator is sized to match the electrical capacity of a single transformer. The 
transformer/generator capacity selection is ultimately sized to match the base demand for the 
building. Selecting smaller generators would require paralleling complexity and ultimately require 
(best-case) the same MW thermal capacity. A 1:1 transformer to generator ratio would not be 
possible with a larger generator and use of larger generators would also reduce system 
redundancy (but not the overall MW thermal capacity of the facility). 

2.1.3 The smaller 1.7 MW thermal input engine is dedicated to the data centre offices and has been 
designed to meet the expected electrical demand of the offices during an emergency event. 
Having a specific emergency generator for the non-DC load is designed to avoid impacting on the 
demand-load provided by the primary generators.  

2.1.4 The facility also has a UPS system within the facility. This has a critical function of immediately 
activating and providing almost instantaneous power to the facility when failure or fluctuation in 
mains/Grid power is detected. The UPS acts as a short-term bridging-power supply while the 
primary emergency generators are activated and come-up to a stable-load. The UPS system is a 
core component of the emergency back-up power supply system for the facility but can only 
function as a short-term solution and not replace the need for the emergency generators. 
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2.2 Question 2 
Confirm whether the engine stacks will be provided with sampling ports taking into account 
the requirements of the Environment Agency M1 guidance.  

Notes: Although you have proposed that routine monitoring of emissions to air is not 
carried out, you should address whether the design of the stacks will be to BAT standard in 
regard to the possibility of carrying out spot testing of emissions, or to cope with potential 
future requirements for periodic monitoring.  

2.2.1 The stacks will not include sampling ports.  In the event that monitoring becomes a requirement in 
the future suitable monitoring ports will be installed at that time. 

2.3 Question 3 
Provide a commentary of how any built-in redundancy affects the results of the air 
dispersion modelling predictions for the emergency scenario.  

Notes: We note that the main application document describes an N+1 configuration. Also, 
the ‘Environmental Risk Assessment’ document states: ‘In addition, two of the 6.8 MWth 
engines are secondary back-up engines. These will be tested in the same manner as the 
other engines, however in an emergency these would only operate should one of the 
primary back-up engines fail.’ Since all the engines have been modelled in the emergency 
scenario, we would like you to clarify whether this modelled scenario is too conservative 
and it might be refined to provide a more accurate understanding of the risk of this 
operation.  

2.3.1 Data on emissions when operating idling is not available and therefore modelling of this scenario is 
not possible.  It should also be noted that the two idling engines could vary. 

2.3.2 To provide an indication of the likely impacts of 9 engines running at 100% load and 2 engines 
idling, we have assumed that 9 of the 11 engines run at 100% load, and the other two secondary 
back-up engines run at 25% load during the emergency scenario, as data is available for operation 
at this reduced load.  

2.3.3 The maximum annual mean NO2 PC across the grid would then be 2.61 μg.m-3. The annual-mean 
NO2 PC in the air quality assessment, assuming all 11 engines ran at 100% load, was 2.84 μg.m-3.  

2.3.4 For the hourly mean NO2 concentration, the maximum PC across the modelled grid would be 
707 μg.m-3 if two of the 11 engines run at 25% load during the emergency scenario. The hourly 
mean NO2 PC in the air quality assessment, assuming all 11 engines ran at 100% load, was 
772 μg.m-3.   

2.4 Question 4 
Provide the data sheet or other technical documentation for the engines, including the 
emission data used to inform the air emissions risk assessment.  

Notes: It is understood the engines models for the site have not been confirmed yet, 
however we require this information to validate the inputs of the air dispersion model and 
to establish the basis of the application risk envelope, so that a comparison against the 
application assumptions can be done in the future, when the actual engines will be selected 
by the operator.  

2.4.1 The data that informed the assessment was provided by email from an engine supplier.  Copies of 
these emails are provided in Appendix A. Note that we calculated a different normalised flow (see 
column called ‘RPS check’ in the separate spreadsheet). We used the RPS normalised flow to be 
conservative as the results were the higher of the two sets. 
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2.5 Question 5 
Confirm emissions of flue gases from the proposed stacks will be unimpeded by the use of 
cowls or caps.  

2.5.1 There are no cowls or caps installed on the stacks. 

2.6 Question 6 
Expand / amend the air quality risk assessment to include additional discrete human-heath 
receptors at the location of the recreational fields for the proposed primary school subject 
to pending planning approval (refer to paragraph 6.9.1 of the Air Dispersion Assessment 
report: ‘18/00217/OUT Land At Former Golf Driving Range South View Binfield Bracknell 
Berkshire - Outline application for erection of one-form entry primary school and 
associated playing fields with access from Beehive Road.’ 

2.6.1 As the PECs at the point of maximum impact across the entire grid for all pollutants except NO2 
are below the relevant EALs, further analysis of the impacts at the location of the outline planning 
application has focussed on NO2 concentrations.  

2.6.2 The highest annual-mean NO2 PC predicted across the area of the application when scenario 3 
(emergency) is operating is 0.46 µg.m-3. As a percentage of the EAL of 40 µg.m-3, this is 1.2%. 
When added to the ambient concentration, the PEC is 29.7 µg.m-3. The PEC is well below 40 
µg.m-3 and would not be considered significant. 

2.6.3 Table 2.1 sets out the short-term impacts for each scenario. The PECs for scenarios 1 and 2 are 
below the EAL and would not be considered significant.  

2.6.4 The highest 99.79th percentile of hourly-mean PCs for scenario 3 is 645 µg.m-3. This is 322% of 
the EAL and is potentially significant. The response to question 7 considers acute exposure when 
the short-term objective is potentially exceeded.  It should be noted that the probability of this 
scenario is very low. 
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Table 2.1 Short-term Predicted NO2 Concentrations at Sensitive Receptors 

Receptors 

Scenario 1 Scenario 2 Emergency 

PC as 
99.79 
Percenti
le (μg.m-
3) 

PC 
as % 
of 
AQA
L 

PEC 
(μg.m-3) 
 

Total 
PEC as 
% of 
AQAL 

PC as 
99.79 
Percent
ile 
(μg.m-3) 

PC as 
% of 
AQAL 

PEC 
(μg.m-3) 
 

Total 
PEC as 
% of 
AQAL 

PC as 
99.79 
Percent
ile 
(μg.m-3) 

PC as 
% of 
AQAL 

PEC 
(μg.m-3) 
 

Total PEC 
as % of 
AQAL 

Max across 
area 

24 12 83 41 59 29 117 59 645 322 703 352 
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2.7 Question 7 
Provide a quantitative assessment of the potential human health impacts associated with 
the short-term acute exposure to NO2, based on the maximum off-site NO2 predictions 
(100th percentile) for all the operating scenarios and appropriate acute exposure levels for 
NO2 relevant to the human health receptors.  

Notes: Where there is potential for any hourly predictions to be over the 200 μg/m3 limit 
value, without exceeding more than 18 times per year, you should provide a comparison 
between the maximum off-site predictions and appropriate acute exposure levels for NO2. 
The US EPA acute exposure guideline levels (AEGLs) may be used as indicators of 
concentrations that could harm or require action by members of the public. AEGLs are 
used by the Environment Agency as part of our incident response for air quality incidents. 
We therefore recommend a comparison of predictions with these. If applicable, as part of 
this assessment you should also identify any additional discrete receptors, as relevant to 
the shortest exposure time set out for the AEGLs (i.e. 10 minutes for NO2).  

2.7.1 The models have been rerun to predict the maximum 10-minute mean NO2 concentration across 
the modelled grid, to allow a comparison with the US Environmental Protection Agency (EPA) 
Acute Exposure Guideline Limit (AEGL-1) of 940 μg.m-3 which is designated for a range of 
averaging periods of which the 10-minute mean is the most conservative.  

2.7.2 An isopleth map for the 10-minute mean NO2 Predicted Environmental Concentration (PEC) for 
the Emergency operation Scenario 3 is shown in Figure 2.1 below. Of the three scenarios 
assessed, Scenario 3 had the highest short-term process contribution so represents the greatest 
impact for all three scenarios.  The 940 μg.m-3 AEGL-1 is shown in pink. The majority of this area 
is within the site boundary; only a small fraction lies outside the site boundary and takes in a very 
small part of the land which is the subject of the planning application 18/00217/OUT. The 
maximum process contribution across the modelled grid is 1,553 μg.m-3. When this is added to the 
background concentration, the PEC is 1,611 µg.m-3. This assumes that the engines are running at 
exactly the same time as the worst-case meteorological conditions modelled which is highly 
unlikely to occur in reality. 

2.7.3 The emergency scenario modelled assumed that all engines would run together for 72 hours. The 
overall reliability of supply for the National Grid Electricity Transmission (NGET) System during 
2018 – 2019 was 99.999984%. During 2018-19, there were 347 NGET system events where 
transmission circuits were disconnected either automatically or by urgent manual switching. The 
majority of these events had no impact on electricity users with only three resulting in loss of 
supplies to customers. This indicates that the likelihood of this scenario occurring is very small i.e. 
1.6E-5%.  

2.7.4 The emergency scenario modelled also assumes all 11 engines will run.  As set out in the 
application and further detailed below in relation to question 1, the basis of the design includes 2 
standby units, so in an emergency only 8 larger engines and 1 smaller engine will operate at full 
capacity. 
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Figure 2.1: 10-Minute Mean NO2 Contour (μg.m-3)– Scenario 3 

 
2.7.5 This PEC is based on a NOx to NO2 conversion of 35% which follows the EA’s recommendations 

(1) for the calculation of ‘worse case scenario’ short-term NO2 concentrations.  

2.7.6 The Air Quality Modelling and Assessment Unit (AQMAU) Diesel generator short term NO2 impact 
assessment dated 01/11/2016 states “Our checks indicate that a short term conversion ratio of 
15% is likely to be reasonably representative within the first few hundred meters from the source. 
At greater distances the conversion ratio is likely to increase as the PCs become lower and 
therefore larger proportions are converted. A 15% conversion more likely to underestimate the 
impacts greater than 500 m from the source; however it is within 500 m that potential exceedances 
are more likely to occur.”   

2.7.7 The area where the AEGL-1 of 940μg.m-3 is exceeded is within 90 m of the stacks and, based on 
AQMAUs assessment, a NOx to NO2 conversion of 15% is likely to be more reasonable. If a 
conversion of 15% is used, the maximum process contribution across the grid is 665 μg.m-3. When 
this is added to the background concentration, the PEC is 724 µg.m-3 which is 77% of the AEGL-1 
of 940 μg.m-3.  

 

1 Environment Agency (undated) Conversion Ratios for NOx and NO2. 
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2.8 Question 8 
Provide an impact assessment for nitric oxide (NO) for all the operating scenarios, taking 
into account the environmental assessment levels set out in in our guidance on 
https://www.gov.uk/guidance/air-emissions-risk-assessment-for-your-environmental-
permit#environmental-standards-for-air-emissions  

2.8.1 The guidance referred to states that ”Emissions of oxides of nitrogen should be recorded as 
nitrogen dioxide in your risk assessment (as nitrogen oxide converts to nitrogen dioxide over 
time)”. Nevertheless, the information requested has been provided. 

2.8.2 The results presented assume that all NOx is NO. This is a highly conservative assumption given 
that in the original assessment NO2 was assumed to be 70% of NOx for long-term predictions and 
35% for short-term predictions.  

Table 2.2 Maximum Long-term Predicted NO Concentrations at Sensitive Receptors –All Scenarios 

Receptors Process 
Contribution 
(Annual mean) 
(μg.m-3) 

Process 
Contribution 
as % of EAL 

Predicted 
Environmental 
Concentration 
(μg.m-3) 

R1  0.29 0 29.5 

R2  0.40 0 29.7 

R3  0.34 0 29.6 

R4  0.45 0 29.7 

R5  0.30 0 29.6 

R6 0.32 0 29.6 

R7 0.30 0 29.6 

R8 0.39 0 29.6 

R9 0.33 0 29.6 

R10 0.17 0 29.4 

R11 0.44 0 29.7 

R12 0.72 0 30.0 

R13 1.11 0 30.4 

R14 1.57 1 30.8 

R15 1.88 1 31.1 

Max across grid 4.05 1 33.3 
AQAL for annual-mean NO is 310 μg.m-3  
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Table 2.3 Short-term Predicted NO Concentrations at Sensitive Receptors 

Receptors 
Scenario 1 Scenario 2 Emergency 

Maximum 
Hourly-mean 
PC (μg.m-3) 

PC as % of EAL 
Maximum 

Hourly-mean 
PC (µg.m-3) 

PC as % of EAL 
Maximum 

Hourly-mean 
PC (µg.m-3) 

PC as % of EAL 
PEC (μg.m-3) 

 
Total PEC as % 

of EAL 

R1 28.6 1 75.8 2 833.7 19 892.3 20 

R2 32.3 1 85.0 2 935.0 21 993.6 23 

R3 39.2 1 101.1 2 1111.6 25 1170.2 27 

R4 33.7 1 89.5 2 984.3 22 1042.9 24 

R5 36.8 1 96.9 2 1065.7 24 1124.3 26 

R6 37.2 1 95.6 2 1051.2 24 1109.8 25 

R7 31.8 1 72.6 2 798.4 18 857.0 19 

R8 21.8 0 53.4 1 587.8 13 646.4 15 

R9 48.3 1 126.4 3 1390.4 32 1449.0 33 

R10 27.1 1 72.0 2 791.8 18 850.4 19 

R11 24.6 1 61.7 1 679.2 15 737.8 17 

R12 30.9 1 73.8 2 812.1 18 870.7 20 

R13 46.9 1 123.4 3 1357.8 31 1416.4 32 

R14 52.1 1 121.8 3 1339.5 30 1398.1 32 

R15 46.0 1 120.0 3 1319.8 30 1378.4 31 

Max across grid 259.0 6 392.5 9 4318.0 98 4376.6 99 
AQAL for maximum hourly-mean NO is 4,400 μg.m-3
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2.8.3 The maximum predicted long-term PC for all scenarios is below 1% of the EAL at all modelled 
locations and can be screened out as not significant. 

2.8.4 The maximum predicted short-term PC is below 10% of the EAL in scenarios 1 and 2 and can be 
screened out as not significant. 

2.8.5 The maximum predicted short-term PC is above 10% of the EAL in scenario 3.  

2.8.6 The Defra mapped NOx concentration for the grid square of the Application Site is 17.3 µg.m-3. 
However, this is lower than the ambient NO2 concentration used in the assessment of 29.3 µg.m-3. 
The short-term PEC has therefore been calculated using an ambient concentration of 29.3 x 2 = 
58.6 µg.m-3.  

2.8.7 The results indicate that the calculated NO PEC is well below the EAL at receptors and below the 
EAL at the point of maximum impact across the grid. 

2.9 Question 9 
Provide isopleths for the following modelled scenarios and pollutants:  

· Hourly-mean NO2 Process Contribution – emergency scenario;  

· 24-mean NOx process contributions (ecological receptors) – all scenarios.  

2.9.1 We have provided NO2 isopleths for testing scenarios 1 and 2 as emissions are released from 
each engine intermittently over the period of an entire year. The 99.79th percentile is the 
concentration in hour number 8742 (8,760 – 18 = 8,742) for a non-leap year.  i.e. If you took all the 
predicted concentrations in a year and ranked them in order of increasing magnitude, it would be 
the 8742nd. We have presented contours of the 99.79th percentile of 8,760 hours in a year for the 
testing scenarios by hypothetically assuming that the engines are tested in every hour of the year. 
In reality, however, there will be some hours when no engines are operating and there are no 
emissions at all. 

2.9.2 The emergency scenario assumes 72 hours of operation. 72 hours is a highly conservative and in 
reality the engines are likely to run for considerably fewer hours, if at all. The assessment 
hypothetically assumes that all engines run in every hour of the year but this is only so that the 
impact when the meteorological conditions are least favourable in terms of air quality impacts can 
be presented.   

2.9.3 It is not possible to produce an isopleth for emergency operation as we don’t know in which of the 
8,760 hours all the engines would be running. We would need to know this in order to present the 
concentration in the 8,742nd hour. That is why the assessment considers the probability of a 
significant impact for the emergency scenario. That probability is shown to be extremely low 
(0.000016% per year). 

2.9.4 Figure 2.2 and Figure 2.3 provide the daily-mean NOx PCs for scenarios 1 and 2. 
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Figure 2.2: 24-hour Mean NOx Contour (μg.m-3) – Scenario 1 
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Figure 2.3: 24-hour mean NOx Contour (μg.m-3) – Scenario 2 

 

2.10 Question 10 
Compare the NOx predictions at ecological receptors against the daily NOx critical level at 
75 μg/m3 stated in our guidance and provide additional justification for using higher daily 
NOx critical level at 200 μg/m3 (i.e. evidence that the background ozone and SO2 
concentrations are below their respective critical levels at the relevant ecological receptors 
so that the proposed higher NOx critical level can be justified).  
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Notes: According to our guidance, the air quality assessments should present process 
contributions (PCs) and PECs of NOx at ecological sites against the 75μg/m³ daily critical 
level stated in our guidance. This critical level should also be used in all screening. Where 
detailed assessment demonstrates that there would be exceedances of the lower daily NOx 
critical level of 75μg/m³ applicants can then assess against the higher critical level of 200 
μg/m³, but if doing so they must provide supporting evidence that demonstrates 
concentrations of SO2 and O3 are below their respective critical levels at the specific habitat 
sites being assessed for the higher daily NOx critical level to apply. They will also need to 
explain and justify the background concentrations and critical level values they have 
selected and take account of any PCs of SO2 from the application site. Natural England may 
consider this higher critical level more appropriate where applicable.  

2.10.1 Tables D.5, D.6 and D.7 are reproduced comparing the concentrations with a critical level of 75 
µg.m-3.  

2.10.2 Table 2.4 provides the ambient SO2 levels at each of the sites and the relevant critical level.  The 
data show that the ambient SO2 levels are all well below the relevant critical level. 

2.10.3 Defra provides an annual-mean ozone concentration of 57.5 µg.m-3 for the region of Bracknell 
Forest. The Environment Agency EAL for ozone is provided as 18,000 µg.m-3 as an average over 
a period of 5 years. The difference in the order of magnitude of these concentrations indicates that 
ozone is likely to be well below the EAL. 

2.10.4 On that basis, the use of the higher critical level of 200 μg.m-3 for NOx is considered to be 
appropriate. 
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Table D.5 Predicted Daily-Mean NOx Concentrations at Designated Habitat Sites – Scenario 1 

Habitat Site 
Critical 
Level 
(μg.m-3) 

PC 
(μg.m-3) 

PC/Critical 
Level (%) 

Ambient 
Concentration 
(μg.m-3) 

PEC 
(μg.m-3) 

PEC/ 
Critical 
Level (%) 

ER1  

75 

0.4 1 38 38.4 51 
ER2  0.3 0 34.36 34.6 46 
ER3 11.0 15 47.86 58.9 78 
ER4  7.5 10 43.42 50.9 68 
ER5  12.2 16 44.18 56.4 75 
ER6  9.2 12 43.42 52.7 70 
ER7  3.7 5 47.78 51.5 69 
ER8  9.4 13 47.9 57.3 76 
ER9  1.3 2 36.38 37.7 50 
ER10  4.2 6 44.18 48.3 64 
ER11  2.6 3 43.42 46.0 61 

ER12  2.7 4 47.78 50.5 67 

ER13  4.0 5 42.02 46.0 61 
ER14  4.5 6 42.02 46.5 62 

ER15  3.3 4 35.1 38.4 51 
ER16  2.5 3 47.9 50.4 67 

ER17  6.2 8 43.42 49.6 66 

ER18  1.5 2 39.12 40.6 54 
ER19  1.5 2 39.64 41.2 55 

ER20  1.3 2 38.44 39.7 53 
ER21  5.9 8 44.18 50.1 67 

ER22  1.9 2 47.78 49.6 66 
ER23  3.9 5 47.9 51.8 69 

ER24  2.4 3 39.64 42.1 56 
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ER25  1.9 3 47.26 49.1 66 

ER26  5.2 7 44.18 49.4 66 

ER27  2.0 3 39.64 41.6 55 
ER28  2.4 3 39.64 42.0 56 

ER29  2.3 3 39.64 41.9 56 
ER30  2.1 3 47.78 49.9 67 

ER31  3.3 4 35.1 38.4 51 

ER32  1.3 2 34.36 35.7 48 
ER33  1.9 3 34.36 36.3 48 

ER34  1.9 2 34.36 36.2 48 
ER35  3.0 4 35.1 38.1 51 

ER36  3.3 4 42.52 45.8 61 
ER37  2.2 3 47.78 50.0 67 

ER38  2.8 4 47.78 50.6 67 

ER39  2.9 4 39.12 42.0 56 
ER40  3.3 4 39.12 42.4 57 

ER41 2.5 3 39.64 42.1 56 

 

Table D.6 Predicted Daily-Mean NOx Concentrations at Designated Habitat Sites – Scenario 2 

Habitat Site 
Critical 
Level 
(μg.m-3) 

PC 
(μg.m-3) 

PC/Critical 
Level (%) 

Ambient 
Concentration 
(μg.m-3) 

PEC 
(μg.m-3 ) 

PEC/ 
Critical 
Level (%) 

ER1 

75 

1.3 2 38 39.3 52 

ER2 0.9 1 34.36 35.3 47 

ER3 31.7 42 47.86 79.5 106 

ER4 24.4 33 43.42 67.8 90 
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ER5 37.6 50 44.18 81.7 109 

ER6 14.9 20 43.42 58.3 78 

ER7 9.8 13 47.78 57.6 77 

ER8 24.6 33 47.9 72.5 97 

ER9 2.9 4 36.38 39.3 52 

ER10 12.8 17 44.18 57.0 76 

ER11 7.3 10 43.42 50.7 68 

ER12 6.9 9 47.78 54.7 73 

ER13 11.3 15 42.02 53.3 71 

ER14 13.1 17 42.02 55.1 74 

ER15 9.6 13 35.1 44.7 60 

ER16 6.6 9 47.9 54.5 73 

ER17 18.5 25 43.42 62.0 83 

ER18 4.7 6 39.12 43.9 58 

ER19 3.9 5 39.64 43.5 58 

ER20 2.7 4 38.44 41.2 55 

ER21 13.7 18 44.18 57.9 77 

ER22 4.7 6 47.78 52.4 70 

ER23 8.3 11 47.9 56.2 75 

ER24 3.2 4 39.64 42.8 57 

ER25 4.7 6 47.26 51.9 69 

ER26 15.8 21 44.18 60.0 80 

ER27 6.2 8 39.64 45.9 61 

ER28 4.7 6 39.64 44.3 59 

ER29 4.6 6 39.64 44.2 59 

ER30 5.4 7 47.78 53.2 71 

ER31 9.6 13 35.1 44.7 60 
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ER32 4.3 6 34.36 38.7 52 

ER33 6.2 8 34.36 40.6 54 

ER34 6.1 8 34.36 40.4 54 

ER35 7.5 10 35.1 42.6 57 

ER36 7.7 10 42.52 50.2 67 

ER37 4.7 6 47.78 52.5 70 

ER38 5.6 7 47.78 53.4 71 

ER39 8.2 11 39.12 47.3 63 

ER40 9.4 13 39.12 48.5 65 

ER41 3.9 5 39.64 43.6 58 

 

Table D.7 Predicted Daily-Mean NOx Concentrations at Designated Habitat Sites – Emergency 

Habitat Site 
Critical 
Level 
(μg.m-3) 

PC 
(μg.m-3 ) 

PC/Critical 
Level (%) 

Ambient 
Concentration 
(μg.m-3) 

PEC 
(μg.m-3) 

PEC/ 
Critical 
Level (%) 

ER1 

75 

15 19 38 52.5 70 

ER2 10 13 34.36 44.4 59 

ER3 348 464 47.86 396.2 528 

ER4 269 358 43.42 312.1 416 

ER5 413 551 44.18 457.4 610 

ER6 164 219 43.42 207.6 277 

ER7 108 144 47.78 155.9 208 

ER8 271 361 47.9 318.8 425 

ER9 32 43 36.38 68.6 91 

ER10 141 188 44.18 185.2 247 

ER11 80 107 43.42 123.6 165 

ER12 76 101 47.78 123.4 165 
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ER13 124 165 42.02 166.1 221 

ER14 144 192 42.02 186.3 248 

ER15 106 141 35.1 141.2 188 

ER16 72 97 47.9 120.4 160 

ER17 204 272 43.42 247.3 330 

ER18 52 70 39.12 91.3 122 

ER19 43 57 39.64 82.4 110 

ER20 30 40 38.44 68.5 91 

ER21 151 202 44.18 195.4 260 

ER22 51 68 47.78 99.1 132 

ER23 92 122 47.9 139.6 186 

ER24 35 46 39.64 74.4 99 

ER25 51 69 47.26 98.7 132 

ER26 174 231 44.18 217.8 290 

ER27 68 91 39.64 108.1 144 

ER28 52 69 39.64 91.3 122 

ER29 51 68 39.64 90.3 120 

ER30 60 80 47.78 107.4 143 

ER31 106 141 35.1 141.2 188 

ER32 48 64 34.36 82.0 109 

ER33 69 91 34.36 103.0 137 

ER34 67 89 34.36 101.1 135 

ER35 82 110 35.1 117.5 157 

ER36 85 113 42.52 127.1 170 

ER37 52 69 47.78 99.6 133 

ER38 61 82 47.78 109.1 145 

ER39 90 120 39.12 128.8 172 
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ER40 103 138 39.12 142.3 190 

ER41 43 58 39.64 82.8 110 
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Table 2.4 Ambient SO2 Concentrations and Critical Levels 

Site  Designation Ambient SO2 Critical Level 
Windsor Forest & Great Park SAC Max: 1.31 

Min: 0.95 
Ave: 1.05 

10 - 20 

Thursley, Ash, Pirbright & Cobham SAC Max: 1.55 
Min: 0.93 
Ave: 1.09 

10 

Thames Basin Heaths SPA Max: 1.67 
Min: 0.87 
Ave: 1.11 

20 

Wykery Copse  SSSI Max: 1.11 
Min: 1.08 
Ave: 1.11 

10 - 20 

Rigg's Copse  LWS 0.98 20 
Big Wood  LWS 0.98 20 
Popes Meadow  LWS 0.98 20 

Pockets Copse  LWS 0.98 20 
Blackmans Copse  LWS 0.98 20 
Long Copse  LWS 0.94 20 
Swain's Copse  LWS 0.94 20 
Peacock Meadow LWS 0.98 20 
Northrams Wood  LWS 1.46 20 
The copse LWS 0.98 20 
Binfield Hall  LWS 0.94 20 
Binfield Manor LWS 0.95 20 

Binfield Manor LWS 0.95 20 

Tarman's copse  LWS 0.98 20 
Bill Hill  LWS 1.46 20 
Wildridings Copse  LWS 1.46 20 
Long Copse  LWS 0.95 20 
Pebblestone Copse  LWS 0.94 20 
Ryehurst Meadow LWS 0.98 20 

Farley Copse  LNR 0.98 20 
Temple Copse  LNR 0.95 20 
Tinkers Copse  LNR 0.95 20 
Jock's Copse  LNR 0.95 20 
Top Copse AWS 0.98 20 
West Garden Copse AWS 0.98 20 
Wood at Locks Farm AWS 0.98 20 
Wood across Old Wokingham Rd AWS 0.98 20 
Wood at Oakwood Youth Challenge AWS 0.98 20 
Wood off Falcon Way AWS 0.98 20 
Wood off the A329(M) roundabout AWS 0.98 20 
Wood off Binfield Rd AWS 0.98 20 
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Wood off Ellwood Fields AWS 0.98 20 
Wood by Murrellhill Grange AWS 0.98 20 
Wood by Newbold College AWS 0.94 20 
Wood off Popeswood Rd AWS 0.94 20 
Wood off B3018 AWS 0.95 20 
Bulstreads Grove AWS 1.46 20 

 

2.11 Question 11 
Provide additional justification as to why you consider that the proposed height of stacks at 
15m is appropriate and consistent with BAT.  

Notes: The assessment provided in Appendix B to the application ‘Air Quality Assessment’ 
report shows a reduction of approximately 30% in the NO2 ground-level process 
contribution, when the stack height is increased from 15m to 18m. You may present 
additional information, to justify whether an increase in the stack height from 15 to 18m 
would be entail disproportionate costs compared to the achieved environmental benefit.  

2.11.1 A stack height determination was undertaken for a height of 14 m to 18 m. Stacks lower than 14 m 
were not considered as Her Majesty’s Inspectorate of Pollution Technical Guidance Note 
(Dispersion) D1 recommends that stacks are 3 m above any areas with access.  

2.11.2 The height of a stack can be increased ad infinitum and it will be accompanied by reductions in 
ground level concentrations; however, the returns diminish significantly beyond a certain point and 
the issue is whether the additional cost and visual impact is warranted once generally-acceptable 
ground level concentrations have been achieved.   

2.11.3 That the graph in Appendix A of the Air Quality Assessments shows a further increased stack 
height beyond 15 m will lead to lower concentrations is not, therefore, surprising.   However, the 
air quality assessment demonstrates the impacts at 15 m are not significant; therefore, a stack 
height of 15 m is considered to be appropriate.  This assessment was based on several 
conservative assumptions and actual concentrations across the grid and at receptors are highly 
likely to be lower in practice. Modelling of short-term concentrations assumed that the testing of 
the engines would occur during the worst-case meteorological conditions. The impacts at 15 m for 
Scenario 1 and 2 shows that even for the worst-case meteorological conditions, the short-term 
NO2 Predicted Environmental Concentration (PEC) at Receptor R13, the receptor with the highest 
PC, is only 37% and 50% of the Air Quality Assessment Level (AQAL) of 200 µg.m-3.   

2.11.4 Furthermore, the short-term predicted NO2 concentration is based on a NOx to NO2 conversion of 
35% which follows the EA’s recommendations (2) for the calculation of ‘worse case scenario’ 
short-term NO2 concentrations.  

2.11.5 As set out above, the Air Quality Modelling and Assessment Unit (AQMAU) Diesel generator short 
term NO2 impact assessment dated 01/11/2016 states “Our checks indicate that a short-term 
conversion ratio of 15% is likely to be reasonably representative within the first few hundred 
meters from the source. At greater distances the conversion ratio is likely to increase as the PCs 
become lower and therefore larger proportions are converted. A 15% conversion more likely to 
underestimate the impacts greater than 500 m from the source; however, it is within 500 m that 
potential exceedances are more likely to occur.”   

 
2 Environment Agency (undated) Conversion Ratios for NOx and NO2. 
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2.11.6 Receptor R13 is within 500 m of the stack and if it is assumed that the NOx to NO2 conversion is 
15%, the short-term NO2 PC for Scenario 1 and Scenario 2 is 6.57 µg.m-3 and 17.4 µg.m-3  
respectively. When this is added to the background concentration of 58.6 µg.m-3, the PEC is 65.2 
µg.m-3 and 76 µg.m-3 which is 29% and 38% of the AQAL of 200 µg.m-3. 

2.11.7 As the impacts at 15 m are not significant, a stack height of 15 m is considered appropriate. 

2.12 Question 12 
Confirm the commitment to use only ultra-low sulphur diesel (0.0015% weight of sulphur), 
as stated in the ‘Air Quality Assessment’ report.  

2.12.1 Ultra-low sulphur diesel will be used, the expected specification is attached and has a slightly 
lower sulphur content of 0.001%.   Therefore the basis of the air quality assessment is considered 
conservative. 

2.13 Question 13 
Update the ‘Environmental Risk Assessment’ application document to include as a 
potential receptor the primary school and associated playing fields subject to pending 
planning application 18/00217/OUT and assess impacts on this receptor.  

2.13.1 See updated ERA in Appendix B. 

2.14 Question 14 
Update the ‘Environmental Risk Assessment’ application document to include additional 
information on the source-pathway-receptor model for the proposed surface water drainage 
system. In particular, clarify the routing and receptors of the surface water drainage 
system.  

2.14.1 The surface waters connect into the surface water sewer that runs under Cain Road.  Thames 
Water have confirmed that there are various outlets but the most likely would be a pond at the 3M 
Centre or Farleymoor Lake.  See updated ERA in Appendix B. 

2.15 Question 15 
Provide additional information on the specification of the proposed containment measures 
in the fuel unloading area, including an assessment of their suitability for the containment 
of accidentally spilled oil from the refuelling operations, based on a comparison between 
the proposed containment volume and the volume of the fuel tankers.  

The environmental risk assessment application document states that deliveries of fuel will 
take place from tankers in a bunded fuel unloading area. However, the Site Drainage Plan 
(drawing number 8748-0010-02) does not show a bunded area around the tankers refuelling 
area and the wider Surface Water Drainage Layout (drawing number 20305B-RPS-00-XX-DR-
D-9630) shows a ‘Gatic Castslot Slot drain; we don’t know whether this would be suitable 
for the containment of accidentally spilled oil from the loading operations. Please clarify.  

2.15.1 The fuel unloading area will comprise and impermeable dished portion of concrete area.  The 
design has been specified to provide suitable containment of accidentally spilled oil from refuelling 
operations.  The dished portion has been sized to contain circa 7.5m3 (equivalent to on section of 
the road tanker rupturing.  In the event that this occurred the oil would be directed from the dished 
area to the interceptor and the block the coalescing filter before backing up into the dished area.  
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The interceptor volume would be in addition to the containment provided in the dished delivery 
area. 

2.16 Question 16 
Clarify number, location and volume of diesel fuel main top-up tank (or tanks).  

The application non-technical summary (‘Permit Application Supporting Information’ 
document) states that the compound will be served by a main top-up tank holding 
approximately 40,000 litres, however it continues with saying that ‘The two main top-up 
tanks will each be contained within a bund with a capacity of 110% of the storage capacity 
of the tank.’ Table 2-2 of the same ‘Permit Application Supporting Information’ document 
states 1 x 40,000 litre central top up tank per building. The meaning of ‘per building’ and the 
number of main tanks is unclear. The application Site Condition Report refers to one 40,000 
litres top-up tank only.  

2.16.1 There are not two tanks, a single 40,000 litre tank as shown on the Permit Boundary plan is to be 
provided (20305D-RPS-XX-XX-RP-T-9746_Didcot_Permit_Boundary).   

2.17 Question 17 
Provide additional information on the specification of the secondary containment bund 
serving the main top-up fuel oil tank (or tanks). Compare the specification of the bund 
against the relevant requirements of CIRIA report C736 – ‘Containment systems for the 
prevention of pollution’ and provide the following information:  

2.17.1 The fuel oil tank bund has been designed to meet the relevant requirements for containment 
structures as set out in CIRIA C736.  

· Bund materials of construction and confirmation of their suitability for the stored 
materials;  

2.17.2 The fuel oil tank bund will be a concrete structure that will be suitable for containment of fuel oil in 
the event of a leak/spill.  Concrete will be strength class C90/37 and exposure class XC4 in 
accordance with IS EN 206-1:2002, with a minimum cement content of 320kg/m³ and a maximum 
w/c ratio 0.55.  Reinforcement will be provided in accordance with BS 8666:2005.  The waterbar is 
to be specially formulated for oil and water retention and all junctions to be factory produced. 

2.17.3 All joints will be sealed with one of the following joint sealants: 

- Slabs/horizontal surfaces - Servijoint 2 
- Walls/vertical surfaces - Vertiseal 

· Bund geometry and capacity in relation to the capacity of the primary containment; and 
how the capacity has been determined taking into account the requirements of the 
CIRIA guidance;  

2.17.4 The bund is sized to hold in excess of 110% of the 40,000 litre storage tanks.  Additional wall 
height above that required to satisfy 110% capacity is provided to avoid diesel jetting over the wall 
in the end of a rupture. 

· Avoidance of bund walls penetration;  
2.17.5 There are no penetrations in the bund wall sections required to provide 110% containment of the 

fuel tank. 

· Allowance for rainwater build-up within the bund in addition to capacity to 
accommodate a loss of containment;  
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2.17.6 There are 2 sump pumps which dewater the bund.  The pumps are linked to hydrocarbon sensors 
which stop the pumps in the event that hydrocarbons are detected.  On detection of hydrocarbons 
an alarm would be raised on the fuel control panel to alert the Operator and permit action to be 
taken. 

· Design to prevent bund overtopping in case of loss of containment and jetting outside 
of the bund;  

2.17.7 As above the bund walls have been designed to avoid diesel jetting over the wall.  Calculations to 
support this have been carried out in accordance with C736. 

· Connections of bund drains to the site drainage system and their isolation philosophy;  
2.17.8 See paragraph 2.17.6 above. 

· Bund drainage philosophy and whether this relies on positive action by operator such 
as pumping built-up rain water after inspection to avoid free drainage of potentially 
contaminated liquids;  

2.17.9 As above (paragraph 2.17.6), an automatic system is to be installed to avoid build-up of rain water.  
A level switch will automatically activated the sump pumps.  It is expected that the bund drainage 
system will be an Andel bund guard system. 

· Specification of the leak detection system (mentioned in Table 2-2 of the Permit 
Application Supporting Information document).  

2.17.10 The leak detection sensor within the double contained tank is a float switch that rises if fuel is 
detected within the space between inner and outer tank3. 

2.18 Question 18 
Confirm whether the 6,000 litres double skinned fuel oil tank serving the smaller 1.7 MWth 
engine is provided with an interstitial leak detection system. If not, provide a justification 
and explain what measures will be in place to promptly detect a leak from the inner shell 
into the interstitial space.  

Table 2-2 of the Permit Application Supporting Information document refers to leak 
detection system for the 16,000 litres double skinned tanks, which we consider is an 
appropriate measure for this type of double containment system. However, there is no 
mention of a leak detection system for the smaller 6,000 litres tank.  

2.18.1 The smaller 6,000 litre belly tank will include an interstitial leak detection system. 

 
3 
http://www.oleuk.com/en/product/B8%20Level%20Sensors.%20Used%20for%20Bund,%20or%20High%20,
%20or%20Low%20Levels 
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2.19 Question 19 
Clarify the installation’s tertiary containment provisions in relation to the use of the 
attenuation pond to the south-west of the site. Also, clarify whether the penstock valve is 
located at the inlet of the south-west attenuation pond as stated in the application 
document ‘Environmental Risk Assessment’ or at its outlet as shown in the ‘Surface Water 
Drainage Layout’ (drawing number 20305B-RPS-00-XX-DR-D-9630).  

We refer to your explanation in the application document ‘Environmental Risk Assessment’, 
as quoted in the following: ‘Should any water be used [for firefighting] it would naturally 
flow into the adjoining drainage ditch which leads to an attenuation pond. A penstock valve 
is located prior to the attenuation pond which would be closed in the event of a fire to 
prevent any fire water entering the attenuation pond and subsequent water course.’  

However the ‘Surface Water Drainage Layout’ show said penstock valve at the outlet of the 
attenuation pond. This configuration would provide additional capacity for tertiary 
containment within the attenuation pond itself.  

2.19.1 The attenuation pond to the south-west of the site does not form part of the tertiary containment for 
the facility.  As shown on the surface water drainage plan (Drawing 1), there is a penstock valve 
(S45P on the plan) prior to the attenuation pond that would be closed to prevent any contaminated 
discharge from entering the pond. 

2.20 Question 20 
If the attenuation pond to the south-west of the site is intended to provide capacity for 
tertiary containment, provide updated application drawings including the attenuation pond 
to the south-west of the site and the penstock valve at its inlet / outlet within the boundary 
of the proposed regulated installation, or provide additional justification as to why you 
consider these should not be included within the permit boundary.  

Note: In your response to our non-duly made request for information received on 02/07/2021, you 
stated that the attenuation ponds are designed to serve the whole site of which the proposed back-
up generators are only a small part of. On this basis you proposed that these features were not 
included within the installation boundary as they predominantly serve the wider data centre.  

Whilst we acknowledge that the attenuation pond to the south-west of the site serves a bigger 
catchment area mostly including non-regulated activities, we would require its inclusion within the 
permit boundary, if this pond provides essential tertiary containment for the regulated activities and 
the penstock valve at its outlet is relied upon to contain contaminated run-off in the case of a major 
fire or fugitive emissions from secondary containment.  

2.20.1 As per the response to question 19, the attenuation pond does not form part of the tertiary 
containment for the facility.  However, it has been confirmed that the attenuation tank upstream of 
the penstock valve could be isolated and used to contain contaminated discharge not contained 
within the secondary containment or oil interceptor.  The tank is primarily used to control surface 
water run-off rates and provides capacity to hold 1,000m3 and includes a penstock valve that can 
be shut if needed.  The installation boundary drawing with emission points (Drawing 2) has been 
updated to include this feature within the permitted area. 
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2.21 Question 21 
Confirm that the information included in the Arcadis ‘AWS MINI REGION Highland – Site 
Due Diligence JULY 2020’, provided as an attachment to the application ‘IED Baseline and 
Site Condition Report’, should not be considered as part of the permit application, other 
than when expressly referred to in the application ‘IED Baseline and Site Condition Report’ 
for the purposes of discussing the soil and groundwater baseline conditions.  

Note: Reason for this request for clarification is that the Arcadis AWS MINI REGION Highland – 
Site Due Diligence JULY 2020 includes information potentially conflicting with other application 
documents, for example an assessment of emissions to air during the operations of the data 
centre, that we understand is superseded by the information presented in the application ‘Air 
Quality Assessment’ report. 

2.21.1 The Arcadis ‘AWS MINI REGION Highland – Site Due Diligence JULY 2020’ report should only be 
considered to the extent that it is expressly referred to within the IED Baseline and Site Condition 
Report.  No other parts of the Arcadis report are relevant to the permit application. 
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Drawing 1 Surface Water Drainage Plan  

Drawing 2 Updated Emissions Point Plan 
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Appendix A 
 

Engine Supplier Emails 
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Updated Environmental Risk Assessment 


