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Introduction

AECOM Infrastructure & Environment UK Ltd (‘AECOM’) has been commissioned by NNB Generation
Company (‘SZC Co.’) to provide additional information to the Environment Agency (EA) with regards to
the Air Quality Assessment for the twelve back-up diesel generators comprising the Combustion
Activities Environmental Permit application for the Sizewell C (SZC) site.
As part of the determination process for the Combustion Activity Environmental Permit (EPRMP3731AC-A001), the Environment Agency (EA) have issued a Schedule 5 notice (Request for Further
Information on 21st May 21021). Question 2 - Air Quality Assessment of the Schedule 5 notice states:
“We have audited your Air Quality Assessment. We have conducted our own check
modelling and sensitivity analysis to our observations and as a result, we cannot agree
with some of your conclusions regarding habitat sites:
We disagree with your conclusions regarding daily NOx as you have not assessed the
impacts for commissioning or a LOOP event; and
We also disagree with your conclusions regarding nutrient nitrogen and acid deposition
as the PCs at some ecological sites are higher than 1% where background values already
exceed the critical loads so we can’t assume that they are insignificant.
However, the conservative modelling assumptions used in the assessment indicate that
the predicted level of impact would be lower than predicted in the assessment.
Therefore,
Please reassess the habitats assessment by modelling scenarios which are more
realistic:
Please assess the impacts against the daily NOx critical level for a LOOP event. This
should be carried out for the maximum number of hours a day the generators could be
operational for.
Assess real combinations of generators rather than assuming EDGs are running all the
time. This will lower PCs to a more realistic value.
Please provide us with information about typical number of hours a day that the
generators could be operational for in all of the operational scenarios. This will allow us
to better understand the likelihood of exceedances occurring.
In addition, provide some additional information regarding the ‘maintenance outages’
during routine testing. Provide information on what these are and how often they are
likely to occur. Also disclose whether the 24-hour testing of all the generators which occur
after a maintenance outage are already included in the annual testing hours. If they are
not, it is likely that nutrient nitrogen and acid deposition PCs will be significantly higher
than currently predicted during routine testing, especially if there are multiple
maintenance outages per year.
This report details the response to Question 2 of the Schedule 5 notice, outlining the conservative
assumptions that were used in the original air quality assessment submitted with the Environmental
Permit application, and considers how the conclusions of the assessment would be affected were less
conservative assumptions applied.
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2.

Daily NOx Critical Level Assessment

2.1

Background to the Daily NOx Assessment Carried Out

Project number: 60578253

The assessment presented in Appendix C of the Environment Permit application considered routine
operational impacts of daily NOx against the relevant Critical Level for the operational phase. The
approach taken was considered appropriate at the time of submission for the following reasons:


When the air assessment methodology for the back-up diesel generators (DGs) was being
developed by SZC Co. there was concern over fixing specific operating times, which would
potentially limit the operating flexibility of the DGs. It was also understood that it was inappropriate
to factor emissions for short term operating scenarios and therefore this was not carried out when
modelling the impacts of daily NOx at ecological receptors.



Due to exceedances of the daily NOx critical level being predicted at a number of the ecological
sites using the agreed methodology, SZC Co. subsequently presented the EA the statistical
likelihood of exceedances actually occurring would be included in the assessment. This found that
(assuming 100% operation of an Emergency Diesel Generator (EDG)) the daily NOx Critical Level
is exceeded up until the 80th percentile for the worst-case year of met data, and therefore an
exceedance of the Critical Level could only occur for 20% of the time. As the DGs are only
operational for 8% of hours (720 ÷ 8760) for planned annual routine operation, this results in a
probability of the unfavourable met conditions and the DG operation occurring at the same time
having a 1.6% chance of actually occurring (20% x 8% = 1.6%).

It was therefore considered that the very low probability of an exceedance of the daily NOx Critical Level
actually occurring, and the supporting ecological information provided in the assessment (i.e. annual
mean concentrations of NOx are more significant than the short term concentrations, as vegetation
exposed to levels of NOx above the Critical Level will be more likely to recover from that exposure if the
exceedance is for a short duration), demonstrated that adverse impacts on the ecological sites were
unlikely.
No assessment of the impacts of a LOOP event occurring on the daily NOx Critical Level was made,
as an exact period of operation under such a scenario cannot be specified. Such an event is not
intended to occur at all, is statistically unlikely to occur more than once in the plant design life and in
such an event is likely to last for well under 24-hours. The daily NOx Critical Level is also intended to
protect habitat sites from concentrations occurring at that level each day, not to qualify a potential single
24-hour event occurring over the entire design life of an operational facility.

2.2

Additional Daily NOx Assessment for the Schedule 5 Response

2.2.1

Routine Operation Impacts Presented Against Higher Daily Critical Load

The Institute for Air Quality Management (IAQM) published a guidance document in 20201 which stated
that the daily NOx critical level is 75/ 200µg/m3 explaining that although this is generally considered to
be 75µg/m3, that this value is only actually applicable where high concentrations of sulphur dioxide
(SO2) and ozone (O3) are also present, and therefore goes on to state that this is not generally the case
within the UK.
The background concentrations of SO2 within the vicinity of the SZC site were provided from the Defra
2001 background maps in Appendix C of the Environmental Permit application, as 4.0µg/m3. This
represents 40% of the lower critical level for SO2 (10 µg/m3). Additional background SO2 data has been
sourced from the APIS2 website, for the individual habitat sites, at the individual site’s grid reference.
In addition, in order to ensure that the future background concentrations consider the operation of the
SZC site, the predicted SO2 PCs from the routine operation of the DGs have been added to the APIS
concentrations, in order to provide a future background concentration.
This data is shown in Table 2.1.

1
2

IAQM. (2020). A Guide to the Assessment of Air Quality Impacts on Designated Nature Conservation Sites
http://www.apis.ac.uk/
AECOM
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Table 2.1: Background SO2 Concentrations in the Vicinity of the Site
PCs from
the Routine
DG
Operation
µg/m3

Future
Background SO2
Concentration
µg/m3

Receptor
I.D.

Site Name1

APIS SO2
Concentration
µg/m3

E1

Alde-Ore and Butley Estuaries

0.61

0.001

0.61

E2

Minsmere - Walberswick
Heaths and Marshes

0.66

0.1

0.76

E3

Orfordness to Shingle Street

0

0.000

0

E4

Sandlings

0.66

0.005

0.67

E5

Sizewell Marshes

0.66

0.04

0.70

E6

Leiston Aldeburgh

0.66

0.003

0.66

E7

Leiston Common

0.66

0.006

0.67

0.66

0.003

0.66

0.66

0.003

0.66

E8
E9

Aldringham to Aldeburgh
Disused Railway Line
(assessed as E6)
Dower House
(assessed as E6)

E10

Suffolk Shingle Beaches

0.66

0.04

0.70

E11

Reckham Pits Wood

0.66

0.01

0.67

E12

Sizewell Levels and
Associated Areas

0.66

0.1

0.76

E13

Minsmere South Levels

0.66

0.03

0.69

1

Notes: Taken as the nearest point to the installation

The APIS backgrounds indicate that the SO2 concentrations are much lower than the 4.0µg/m3 reported
in Appendix C of the Environmental Permit application. The maximum concentration at any site,
including the future operation of the DGs is 0.76 µg/m3, which represents 7.6% of the lower critical level
for SO2. It is therefore considered that SO2 concentrations in the vicinity of the SZC site are low.
O3 critical levels vary depending on the vegetation type, and these can either be calculated using the
AOT40 method (Accumulated Ozone exposure over a Threshold of 40 ppb) or the Cumulative Stomatal
Flux method.
Assessment of the critical level for O3 is divided into three broad vegetation types – crops, forest and
semi-natural vegetation. For each vegetation type certain metrics are used to assess the exceedance
of critical levels and risk – namely crop yield, tree biomass content and biomass and seed/ flower
production for semi-natural vegetation.
The AOT40 is the accumulated excess of hourly ozone concentrations above the threshold (vegetation
specific) between 8:00 and 20:00 CET (Central European Time = Universal Time (UT) + 1) (i.e. daylight
hours) in the months of May – July (i.e. growth season). The AOT40 quantifies only ozone exposure,
i.e. not the effective ozone uptake by (and therefore damage caused to) vegetation.
AOT40 values for the months May - July have been calculated for daylight hours using the approach
set out in APIS guidance for Critical Levels for ozone (http://www.apis.ac.uk/node/864) and compared
against criteria for semi-natural vegetation, as this is considered to be the most appropriate habitat type
for the ecological receptors in the vicinity of the SZC site. The results are shown in Table 2.2.

AECOM
3

Sizewell C Diesel Generators Combustion Activities
Schedule 5 Response – Air Qualtiy Assessment

Project number: 60578253

Table 4.1: Typical Number of Operation Hours for the DGs
SZC CA EP Application:
Scenario

Commissioning

Duration
of Impacts

Modelled
Scenario

Operational
Scenario being
Simulated

Justification for
Worst Case
Assessment

Planned Actual
Operation

SZC CA EA Sch 5:

Modelling Scenario

Planned Actual
Operation

Short term
(hourly)

Operation of 4
x Unit 1 EDGs
continuously
throughout the
year.

LOOP event
testing

All Unit 1 EDGs will
be tested
simultaneously to
simulate a LOOP
scenario. LOOP
testing is expected to
have a maximum run
time of 3 hours.

Assessed as
continuous operation
in case the 3 hours
of LOOP testing
coincides with the
meteorological
conditions which lead
to maximum shortterm impacts.

No reassessment
required (human
health impacts only
and the results were
satisfactory).

No change
(All Unit 1 EDGs
were modelled
simultaneously to
simulate a LOOP
scenario. LOOP
testing is
expected to have
a maximum run
time of 3 hours).

Long term
(annual)

Operation of 1
x Unit 1 EDG
continuously
throughout the
year, with prorata emission
rates.

Commissioning

Each of the 4 Unit 1
EDGs will be run for
242.5 hours during
commissioning.
Each of the 2 UDGs
will be run for 738
hours. This is an
aggregated total of
2,446 hours
operation for the 12
months of
commissioning.

It is not anticipated
more than 1 diesel
generator will be
operational at any
one time during the
commissioning
period, other than the
LOOP
commissioning test
stipulated above.

Re-modelled for
depositional impacts
based on assuming
all 12 generators
operating all year,
with the EDG
emissions factored
for 242.5 hours, and
the UDG emissions
factored for 738.

Actual
commissioning
hours and
sequencing still to
be confirmed at
this stage,
although it is
considered
unlikely that
commissioning
activities will
require DGs to
operate
continuously over
a 24-hour period.

AECOM
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SZC CA EP Application:
Scenario

Duration
of Impacts

Short term
(hourly)

Modelled
Scenario

Operation of 1
EDG
continuously
throughout the
year.

Operational
Scenario being
Simulated

Routine testing

Justification for
Worst Case
Assessment

Planned Actual
Operation
Each diesel
generator will be run
for 24 hours following
a maintenance
outage and 60 hours
per year for routine
testing.

Assessed as
continuous operation
in case operation
coincides with the
meteorological
conditions which lead
to maximum shortterm impacts.

Routine Testing

SZC CA EA Sch 5:

Modelling Scenario

Not re-modelled, but
results also
presented against
higher critical level
of 200ug/m3.
Results also
confirmed to be
applicable to any
scenario where a
DG may be
operational for 24
hours (i.e.
commissioning).

Planned Actual
Operation
As described in the
Permit application,
routine testing of
a DG will take
between 3hrs 40
mins to 5 hours
full power per
month per DG.
This therefore
equates to 44 - 60
hours per year per
DG.
Only 1 DG will
undergo routine
testing at a time.
Each DG will be
run for 24 hours
following a
maintenance
outage8 of the
nuclear reactor (i.e.
for reactor
refuelling).
Maintenance
outages will occur
every 18 months

8

Further detail on maintenance outages provided in Section 5.
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SZC CA EP Application:
Scenario

Duration
of Impacts

Modelled
Scenario

Operational
Scenario being
Simulated

Justification for
Worst Case
Assessment

Planned Actual
Operation

SZC CA EA Sch 5:

Modelling Scenario

Planned Actual
Operation
(and therefore
equates to an
additional 16 hours
of DG operation/
year). This would
replace any routine
testing scheduled
during that time.
Sequencing of the
DGs is to be
confirmed at this
stage, however it is
unlikely that routine
testing of the DGs
will occur
continuously over a
24-hour period, and
that this would only
occur during
maintenance
outages.

Long term

Operation of 1
EDG
continuously
throughout the
year, with pro-

Routine testing

Routine testing is
anticipated to be
carried out for 60
hours per year for
each of the 12 diesel
generators, with an

It is not anticipated
that more than 1
diesel generator will
undergo routine
testing at any one
time.

AECOM
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Re-modelled for
depositional impacts
assuming all 12
generators operating
all years, with all DG

Routine testing
between 3hrs 40
mins to 5 hours
full power per
month per DG (44
to 60 hours per
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SZC CA EP Application:
Scenario

Duration
of Impacts

Modelled
Scenario

Operational
Scenario being
Simulated

rata emission
rates.

Short term
(hourly)

Operation of 4
x Unit 1 EDGs
throughout the
year and,
Operation of 4
x Unit 2 EDGs
throughout the
year.

Justification for
Worst Case
Assessment

Planned Actual
Operation
aggregated total of
720 operation hours
per year.

LOOP event
testing

A LOOP event
represents
emergency back-up
operation only, and
therefore is only
applicable to short
term impacts.

Assessed as
continuous operation
in case operation
coincides with the
meteorological
conditions which lead
to maximum shortterm impacts.

LOOP Event
(Loss of off-site
power)

AECOM
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SZC CA EA Sch 5:

Modelling Scenario

Planned Actual
Operation

emissions factored
for 60 hours.

year per DG). Only
1 DG undergoing
routine testing at a
time.

Modelled for impacts
against daily critical
NOx for ecological
impacts. Assumed
all 8 EDG
operational together
continuous for a
whole year.

Frequency
unknown.
A short LOOP (2
hours) is expected
to occur a limited
number of times
during the lifetime
of the plant (twice
per reactor,
therefore 4 times in
60 years of
operation).
A long LOOP (2-24
hours) is expected
to occur about once
in the lifetime of a
fleet of nuclear
sites, or 0.6 times
during 60 years for
the SZC site.
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