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Executive Summary
Environmental Visage Ltd was appointed by Breathe Energy Ltd to carry out an assessment of the
potential impact on local air quality arising from the operation of combustion plant associated with the
Energy Centre at QEQM Hospital. A new CHP Unit is being installed to supply up to 0.8 MWe of
electricity to the hospital. The associated waste heat recovery boiler will displace some of the older,
less efficient boiler plant in the existing facility. Accordingly, there will be a significant net reduction in
emissions from the Energy Centre as a result of the installation of the new CHP Unit.
Modelling of emissions from the Energy Centre was undertaken for a scenario representing Normal
Operation, and a scenario representing Normal Operation during winter months, with the CHP Unit
operating at maximum output and discharging emissions from a dedicated 20 metre high chimney.
Models were also run to assess the impact of emissions discharge from the top of the existing 47
metre high stack.
The modelling was undertaken using ADMS Version 5.2 and incorporated building downwash effects,
and hourly average meteorological data from the nearby Manston meteorological measurement
station for the years 2014 to 2018. Detailed modelling was undertaken to estimate maximum Process
Contributions across a 4km x 4km receptor grid (20 metre spacing), as well as at nearby specific
receptor locations.
The results from a chimney height assessment indicate that a release height of 16 metres for the CHP
Unit could provide effective dispersion of emissions to atmosphere. However, to provide additional
confidence that air quality impacts will be minimised, it was originally proposed that the CHP Unit flue
should be 20 metres in height. The associated maximum annual average NO2 PC is about 0.8 µg m-3
and the hourly average NO2 PC is about 15.0 µg m-3 for a chimney height of 20 metres, which should
not present a significant risk to the health of people in the hospital, or in the surrounding residential
areas.
Detailed modelling was subsequently undertaken on the basis of a 20 metre release height for the
CHP Unit, with the fired section of the combi-boiler and the existing LTHW boilers discharging their
emissions from the top of the 47 metre high existing stack. The results from modelling predicted that
the maximum annual average NO2 Process Contributions during Normal Operation of the Energy
Centre (CHP Unit in combination with a 2.0 MWth boiler) would be about 2% of the AQS objective limit
defined within the Air Quality Regulations. The maximum Process Contribution is predicted to occur
close to the location of the CHP Unit flue, with values decreasing significantly with distance from the
Energy Centre.
Measurement data from Thanet District Council indicate that existing annual average NO2
concentrations in the vicinity of the Energy Centre represent a significant proportion of the annual
average NO2 AQS objective value. In relation to EPUK/IAQM impact descriptors, the maximum annual
average NO2 Process Contribution would be classified as negligible at nearby residential receptors.
The results from modelling at locations where monitoring is undertaken indicate that the impact can be
screened out as insignificant in relation to Environment Agency guidance, and would be classified as
negligible in relation to EPUK/IAQM impact descriptors. Accordingly, the predicted increases of 0.21
µg m-3 or less are unlikely to have a measurable impact on background NO2 concentrations at these
locations, and should not affect Thanet District Council’s Air Quality Action Plan.
The results from modelling at nearby designated ecological habitats indicate that the impact can be
screened out as insignificant in relation to Environment Agency and Natural England guidance.
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1.

Introduction

Environmental Visage Ltd (Envisage) was appointed by Breathe Energy Ltd to carry out an
assessment of the potential impact on local air quality arising from the operation of new combustion
plant in the Energy Centre at the Queen Elizabeth the Queen Mother (QEQM) Hospital. The hospital
has existing steam boiler plant with a low thermal efficiency by modern standards. A new Combined
Heat and Power (CHP) Unit will be installed to generate 0.8 MWe of electricity for use by the hospital.
An associated waste heat combi-boiler also forms part of the new installation, which incorporates a
waste heat recovery section to recover heat from the CHP Unit exhaust, as well as an independent
fired section, each with its own dedicated flue. These will largely replace the existing steam boiler
plant.
Heat recovered from the CHP Unit exhaust will provide the base load requirements for the hot water
supply to the hospital, while the fired section of the combi-boiler boiler will supplement the additional
heat requirements as required. During winter months and periods of increased demand, one of the
existing 3.6 MWth boilers will also operate at low load to provide the additional heat requirements.
There is likely to be a significant net reduction in emissions from the Energy Centre as a result of the
installation of the new CHP facility and the associated combi-boiler. The Energy Centre operates
continuously, supplying hot water, and following the installation of the CHP Unit, electricity to the
hospital.
A detailed air quality assessment has been undertaken to support a planning application for the
installation of the new CHP Unit and associated combi-boiler within the Energy Centre, which
considers the potential impact of emissions from the natural gas-fired CHP Unit and associated
combustion plant on sensitive receptors in the vicinity of the hospital. The flue for the new CHP Unit
will be ducted to a 20 metre high support structure adjacent to the boiler house, while emissions from
all other combustion plant will be ducted up the existing 47 metre high chimney stack. This report
describes the data used in the modelling, the approach to modelling, assumptions made and the
results generated by the model. Modelling was based upon emissions and process data and site
drawings supplied by Breathe Energy Ltd and its technology providers.
The overall objective of this atmospheric dispersion modelling exercise was to assess the potential
impact of the process emissions from QEQM’s Energy Centre on local air quality, in terms of ground
level concentrations of Nitrogen Dioxide (NO2) designated by the UK Air Quality Regulations, which
incorporate the EU Limit Values.

1.1

ADMS Model

The modelling software used was ADMS Version 5.2, one of a range of models available for
assessing the impact on local air quality of pollutant emissions to atmosphere. Those used routinely
in the UK for this sort of application include United States Environmental Protection Agency (US-EPA)
models such as AERMOD, and the ADMS models developed in the UK by Cambridge Environmental
Research Consultants (CERC)1.
The ADMS model can be used to assess ambient pollutant concentrations arising from a wide variety
of emissions sources associated with an industrial process. It can be used for initial screening or
more refined determination of ground level pollutant concentrations on either a short-term basis (up to
24 hour averages) or longer term (monthly, quarterly or annual averages).

1.2

Modelling Uncertainty

Atmospheric dispersion modelling is not a precise science and results can be impacted by a variety of
factors such as:
•
•
•

Model uncertainty - due to limitations in the dispersion algorithms incorporated into the model
and their ability to replicate “real life” situations;
Data uncertainty - due to potential errors associated with emission estimates, discharge
characteristics, land use characteristics and the relevance of the meteorological data to a
particular location; and,
Variability - randomness of measurements used.
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CERC models are continually validated against available measured data obtained from real world
situations, field campaigns and wind tunnel experiments. Validation of the ADMS dispersion models
has been performed using many experimental datasets that test different aspects of the models, for
instance: ground/high level sources, passive and buoyant releases, buildings, complex terrain,
chemistry, deposition and plume visibility. These studies are both short-term as well as annual, and
involve tracer gases or specific pollutants of interest.
Potential uncertainties in model results derived from the current study have been minimised as far as
practicable, and a series of worst-case assumptions have been applied to the input data in order to
provide a robust assessment. This included the following:
•
•
•

•

Selection of the dispersion model - ADMS 5.2 is a commonly used atmospheric dispersion
model and results have been verified through a number of inter-comparison studies to ensure
that model predictions are as accurate as possible;
Meteorological data - Modelling was undertaken using hourly average meteorological data
from the nearby Manston Airfield measurement station which is considered to be the most
representative of local conditions;
Receptor locations - A 4km x 4km Cartesian Grid (20 metre grid spacing) was utilised in the
model in order to calculate maximum predicted concentrations in the vicinity of the new
standby generator. Specific receptor locations were also included in the model to provide
detailed assessment at these sensitive locations; and,
Variability - All model inputs are as accurate as possible and worst-case conditions were
considered as necessary in order to ensure a robust assessment of potential pollutant
concentrations.

Results were considered in the context of UK AQS objective values and relevant environmental
assessment levels recommended by the Environment Agency. The application of the above measures
to reduce uncertainty and the use of a series of worst-case assumptions relating to the operational
performance of the process should result in model accuracy of an acceptable level.
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2.

Modelling Input Data

2.1

Introduction

This section provides a summary of the input data used in the model.

2.2

Site Location and Local Setting

The Energy Centre is located within the QEQM Hospital site and emissions will discharge through a
stack located at Ordnance Survey Coordinates TR 35863 69791. Figure 1 shows the local setting of
the QEQM Energy Centre.
The QEQM Hospital is located on the southern fringe of the town of Margate, with the nearest
residential properties approximately 50 metres to the north of the CHP flue. Specific receptors
included in the model are shown by the blue circles on the map and represent locations where
members of the general public may be present for significant periods of time. Nearby locations where
NO2 diffusion tube monitoring is undertaken by Thanet District Council are highlighted by the red
circles.
Figure 1

The Local Setting Showing the Location of the QEQM Hospital Site

Location of the QEQM
Hospital Energy Centre

Ordnance Survey on behalf of the Controller of Her Majesty’s Stationery Office, © Crown Copyright 100055158
Environmental Visage Limited
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2.3

Plant Details

The ADMS model requires emission sources to be defined in terms of dimensions, location and
physical characteristics of temperature and velocity. This modelling study has been carried out to
assess the potential impact on local air quality due to releases of atmospheric pollutants from the
combustion plant associated with the Energy Centre.
The QEQM Energy Centre will incorporate the following equipment:
•
•
•

Natural Gas CHP Unit, with an electrical output of about 0.8 MWe. Heat from the engine
exhaust will be recovered in a directly associated combi-boiler, with emissions to atmosphere
discharged from a 20 metre high flue.
Directly associated combi-boiler with independent waste heat recovery section and 2.1 MWth
fired section, with a dedicated flue discharging from the top of the existing 47 metre high
stack.
One of two existing 3.6 MWth dual fuel-fired boilers to provide supplementary space heating
within the hospital, on an as-required basis, with the other operating in standby mode.

The three boilers are located within an existing boiler house with their flues co-located within a 47
metre high stack. The CHP Unit will be located within a container, adjacent to the boiler house, with its
flue supported on a 20 metre high support structure. The CHP Unit can also operate in bypass mode
for short periods of time, during testing and power outages, when the exhaust gases bypass the waste
heat recovery section of the combi-boiler. Accordingly, air quality impacts associated with the
operation of the CHP Unit in bypass mode will be assessed in relation to the maximum hourly average
NO2 AQS objective value.
Each of the above combustion plant has its own dedicated flue. It is intended that the CHP Unit will
have a dedicated flue, supported on a stand-alone frame adjacent to the existing boiler house.
Consideration was also given to an alternative arrangement whereby the CHP flue would be run up
one of the existing flue liners in the 47 metre high existing stack. However, there are technical reasons
why this option may not be achievable. Emissions from the boilers were assumed to discharge at a
height of 47.5 metres above the ground due to the fact that the flue liners extend approximately 0.5
metres above the top of the stack
Under normal operating conditions the CHP Unit will operate, generating about 0.8 MWe of electricity
for supply to the hospital, and the engine exhaust gas will pass through the waste heat recovery
section of the combi-boiler to provide Low Temperature Hot Water (LTHW) for distribution to the
hospital’s heating circuit. The fired section of the combi-boiler will also operate continuously to provide
the remainder of the space heating requirements of the main hospital buildings. During winter months,
or during periods of peak demand, one of the existing boilers may operate to supplement the
increased heat demand.
The Energy Centre will operate continuously throughout the year, although there will be times when
components of the facility will be offline for routine maintenance. However, the model was run to
calculate annual average Process Contributions for all 8760 or 8784 hours of the year, therefore
representing a worst-case condition.

2.4

Emissions Data

The operation of the combustion plant associated with the Energy Centre will be regulated by the
Environment Agency in line with the conditions of an environmental permit that will be required to
operate a combustion facility that is subject to the requirements of the Medium Combustion Plant
Directive. The process will be regulated under the Environmental Permitting (England and Wales)
Regulations 2016 (as amended).
The modelled source and emissions data used in the air quality assessment are summarised in Table
1 and Table 2 respectively. The data were provided by potential technology providers to the project2.
The assessment focuses on the impact of emissions of Oxides of Nitrogen from the Energy Centre on
ambient Nitrogen Dioxide (NO2) concentrations in the vicinity of the hospital. Nitrogen Dioxide is the
most significant pollutant associated with emissions from the Energy Centre as Thanet District Council
has declared an Air Quality Management Area (AQMA) for NO2 in the vicinity of major roads
Breathe Energy Ltd – AQ Assessment - Energy Centre – QEQM Hospital
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throughout the district. The reason for the declaration of the AQMA is because of potential breaches of
the annual average NO2 AQS objective value due to the impact of vehicular emissions along these
transport routes. QEQM Hospital is located within the AQMA as shown in the Figure overleaf.
Figure 2

The Thanet Urban Air Quality Management Area
Approximate Location of the
QEQM Hospital

Table 1

Emission Source Parameters

Parameter
Release Height (m)
Stack Diameter (m)
Efflux Temperature (°C)
Fluegas Volumetric
Flowrate (Am3/s)
Fluegas Volumetric
Flowrate (Nm3/s)
Efflux Velocity (m s-1)

CHP Unit
Exhaust –
Normal
Operation
20.0
0.4
152

CHP Unit
Exhaust –
Bypass Mode

2.1 MWth Fired
Section of the
Combi-Boiler

3.6 MWth
LTHW Boiler
No. 1

3.6 MWth
LTHW Boiler
No. 2

20.0
0.14
426

47.5*
0.36
139

47.5*
0.5
231

47.5*
0.4
243

1.531

2.518

1.12

2.50

1.46

0.881

0.881

0.613

1.31

1.18

12.18

20.04

11.01

12.46

11.36

Note: * Flues assumed to terminate 0.5 metres above the top of the existing stack.

Table 2

Modelled Emissions Data - Nitrogen Oxides (as NO2)

Parameter

CHP Unit Exhaust

NOX Discharge Rate (g/s)

0.148

2.1 MWth Fired
Section of the
Combi-Boiler
0.075

3.6 MWth LTHW
Boiler No. 1

3.6 MWth LTHW
Boiler No. 2

0.23

0.21

The NOX emission rates calculated for this condition represent a worst-case scenario under normal
operating conditions with emissions throughout the year at the maximum levels that are expected to
occur.

2.5

Atmospheric Chemistry

The atmospheric chemistry module of ADMS was not used for calculating predicted ground-level
concentrations of Nitrogen Dioxide (NO2). Instead, a procedure recommended by the Environment
Agency3 was used to calculate annual average and hourly average NO2 ground-level concentrations
from reported annual average NOX concentrations.
The procedure is based upon the following formulae, on the basis that the atmospheric chemistry
module of ADMS was not utilised:
Equation 1

Calculation of Annual Average NO2 Predicted Environmental Concentration (PEC)
(Annual NOX Modelled + Annual NO2 Monitored)

Equation 2

Calculation of Hourly Average NO2 Predicted Environmental Concentration (PEC)
(Hourly NOX Modelled x 0.5) + (Annual NO2 Monitored x 2)
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This method may overestimate the PEC for NO2 in close proximity to the site. Conversion of NOX to
NO2 is unlikely to be instantaneous as it requires mixing of the plume with the ambient air and its
associated oxidant species such as Ozone (O3) etc.
Atmospheric chemistry in the vicinity of the development site is not constant, as shown by data
recorded at the Canterbury AURN monitoring station, which is located approximately 1.2 km to the
north-east of the hospital. The data show the variability of the atmospheric chemistry in the vicinity of
the hospital. Data for January to April 2018 show the variability of hourly average NOX, NO2 and
Ozone concentrations, and indicate that the availability of atmospheric oxidants such as Ozone is
much lower at certain times, and varies significantly on a daily basis, as shown in the figure below.
Figure 3

Variation in Hourly Average NOX and NO2 Concentrations at the Canterbury AURN Site –
January to April 2018

As can be seen, the NOX and ozone curves tend to mirror one another, with NO2 comprising the
majority of the NOX for much of the time when ozone concentrations are higher. Similar patterns are
exhibited for other months throughout the year.
The NOX/NO2 concentrations are markedly higher when ozone concentrations are lower, with NOX
being the dominant species (due to the higher levels of nitric oxide). Under these variable conditions,
the atmospheric transformation of NOX to NO2, associated with emissions from the combustion plant in
the Energy Centre, will be affected to a varying degree. Accordingly, there is likely to be a proportion
of the year when the atmospheric chemistry in the vicinity of the Energy Centre may be restricted in its
capacity to convert NOX to NO2 and the model predictions may overestimate the significance of annual
average NO2 predictions at receptors in the vicinity of the development site.

2.6

Meteorological Data

Hourly averaged meteorological data from the Manston measurement station, located approximately 4
km to the south south-west of the development site was applied to the models. Data for 2014 to 2018
were utilised in the detailed modelling assessment.
The 2017 windrose for the Manston measurement station is shown in Figure 4 overleaf.
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Figure 4

2017 Windrose for the Manston Measurement Station
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The data indicate a predominance of winds from a westerly to south-westerly direction. The
meteorological data included nine parameters defined in Table 3.
Table 3

Modelled Meteorological Parameters

Parameter
YEAR
TDAY
THOUR
T0C
U
PHI
P
CL
RHUM

2.7

Description
Year of observation
Julian Day (1 to 366) of observation
Hour of Observation
Temperature (º C)
Wind speed (m s-1)
Wind Direction (nearest 10 degrees)
Precipitation (mm)
Cloud cover (Oktas)
Relative Humidity (%)

Local Environmental Conditions

Local environmental conditions describe the factors that might influence the dispersion process (such
as nearby structures, sharply rising terrain, etc.) and also describe the locations at which pollutant
concentrations are to be predicted. These include:

Surface Roughness
Surface roughness defines the amount of near-ground turbulence that occurs as a consequence of
surface features, such as land use (i.e. agriculture, water bodies, urbanisation, open parkland,
woodland, etc.). Agricultural areas may have a surface roughness of approximately 0.2m to 0.3m
whereas large cities and woodlands may have a roughness of 1 to 1.5m.
The hospital is located to the south-east of Margate, in an area which is close to nearby farmland, as
well as suburban areas of the city. Accordingly, a surface roughness factor of 0.5 metres (parkland
and open suburbia) is considered appropriate.

Nearby Buildings and Structures
The proximity of solid structures, such as buildings, to an emission source can affect the dispersion of
a plume emitted from an adjacent chimney, particularly in the vicinity of that structure. The potential
impact of this occurring was assessed based on the buildings data presented in Table 4, and
graphically in Figure 5 overleaf.
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Table 4

Modelled Building Data

Building
Existing Stack
Building No. 1
Building No. 2
Building No. 3
Building No. 4
Building No. 5
Building No. 6
Building No. 7
Building No. 8
Building No. 9
Building No. 10
Building No. 11
Building No. 12
Building No. 13

Figure 5

Height (m)
47
3
12
10
4
4
10
14
5
6
7
3
5
3.2

Length (m)
4.5 (Diameter)
69.7
121.3
43.5
36.2
48.9
93.3
58.9
83.3
13.0
19.0
24.0
30.0
13.0

Width (m)
4.5 (Diameter)
68.8
90.5
22.6
24.4
54.3
32.6
62.5
70.6
10.0
15.0
6.0
8.0
3.0

Angle (Degrees)
4
140
50
50
140
50
50
50
161
71
71
161
71

Site Layout as Modelled

CHP Unit 20m
High Flue

47 Metre High Stack
and Location of the
Boiler Exhausts

Local Terrain
Local terrain can affect wind flow patterns and, consequently, can affect the dispersion of atmospheric
pollutants. The effects of terrain are not normally noticeable where the gradient is less than 10%.
Ordnance Survey mapping for the area shows the absence of significant terrain in the vicinity of the
Energy Centre. Accordingly, terrain effects were excluded from detailed modelling.

Output Grid
When setting up a receptor grid it is important to ensure that there are sufficient receptor points to be
able to accurately predict the magnitude and location of the maximum Process Contribution. If the grid
of receptor points is too widely spaced, the maximum concentration may be missed. Modelling was
undertaken using a 4km x 4km grid with 20 metre grid spacing.
Specific receptors, representing locations where members of the general public may be present for
significant periods of time, were entered into the model, as shown in the following table.
Breathe Energy Ltd – AQ Assessment - Energy Centre – QEQM Hospital
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Table 5

Specific Receptors Included in Detailed Modelling

Receptor No.

X

Y

Distance from
CHP Flue (m)

1

636001

169881

170

2

635847

169854

50

3

635917

169893

112

4

636080

169811

231

5

636175

169952

358

6

635810

169820

43

7

635836

169752

53

8
9
10
11
12
13
14
15
16

635687
635710
635898
635974
635870
635672
636174
636270
635454

169778
169927
169979
170056
170162
169708
169617
169756
169700

164
186
182
282
359
201
374
423
409

17

635771

169518

296

Receptor Name
QEQM Hospital, St Peter's Road, Dane Valley, Margate,
Kent
QEQM Hospital, The Nightingales, Dane Valley,
Margate, Kent
QEQM Hospital, The Nightingales, Dane Valley,
Margate, Kent
St Peter's Road, Dane Valley, Margate, Ken
Little Millers Pre-School, Saint Peter's Footpath, Dane
Valley, Margate, Kent
QEQM Hospital, The Nightingales, Dane Valley,
Margate, Kent
QEQM Hospital, The Nightingales, Dane Valley,
Margate, Ken
14, Yoakley Square, Cliftonville, Margate, Kent
26, College Road, Cliftonville, Margate, Kent
103, College Road, Cliftonville, Margate, Kent
89, Addiscombe Road, Cliftonville, Margate, Kent
Addiscombe Gardens, Cliftonville, Margate, Kent
Yoakley Square, Cliftonville, Margate, Kent
Drapers Close, Dane Valley, Margate, Kent
Lister Road, Dane Valley, Margate, Kent
41, Salmestone Road, Cliftonville, Margate, Kent
199 & 201, 199, Ramsgate Road, Cliftonville, Margate,
Kent

Eight additional specific receptors were also included in the detailed modelling representing
designated ecological habitats within 10km of the hospital, as shown in the table below.
Table 6

Specific Receptors Included in Detailed Modelling

Receptor No.

X

Y

Distance from
CHP Flue (m)

E1

635550

171511

1,733

E2

637487

171545

2,391

E3

633613

170710

2,413

E4
E5
E6
E7
E8

635015
637478
632394
634715
635232

170894
164089
162845
163905
161526

1,373
5,942
7,769
6,007
8,301

Receptor Name
Thanet Coast & Sandwich Bay Ramsar Site, SPA and
SAC 1
Thanet Coast & Sandwich Bay Ramsar Site, SPA and
SAC 2
Thanet Coast & Sandwich Bay Ramsar Site, SPA and
SAC 3
Thanet Coast SSSI
Sandwich Bay to Hacklinge Marshes SSSI 1
Sandwich Bay to Hacklinge Marshes SSSI 2
Sandwich & Pegwell Bay NNR
Prince's Beachlands LNR

Background Air Quality
Estimates of background concentrations for NOX and NO2 are provided by DEFRA4 at a resolution of
1km x 1km grid spacing. The development site is located within an area under the jurisdiction of
Thanet District Council, and data were obtained for 2019 for the locality around the hospital. The data
show that estimates for background concentrations of NOX and NO2, without any Process Contribution
from the proposed development, are well below their respective Air Quality Standards.
Table 7
Pollutant
NO2
NOX

Background Air Quality Data in the Vicinity of QEQM Hospital (2019)
Annual Average Concentration (µg m-3)*
10.9
14.9

* Average of concentrations at grid point 615500,156500

The DEFRA estimates indicate that ambient pollutant concentrations in the vicinity of the Energy
Centre are typical of what might be expected for an urban background location.
Thanet District Council has, however, declared an Air Quality Management Area (AQMA) due to
exceedences, and the risk of exceedences of the AQS objective values for NO2 in the vicinity of major
roads passing through the city. The Thanet Urban AQMA was designated in 2011, and the hospital is
Breathe Energy Ltd – AQ Assessment - Energy Centre – QEQM Hospital
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situated within this area.
The Council undertakes air quality monitoring in connection with its Local Air Quality Management
obligations and data from the diffusion tube monitoring locations identified in Table 7 overleaf showed
the following trends in annual average NO2 concentrations5. The locations where NO2 diffusion tube
measurements are undertaken nearby were included as specific receptors in detailed modelling.
Table 8

Annual Average Air Quality Data at Nearby NO2 Diffusion Tube Monitoring Locations

Tube Number
TH10
TH76
TH83
TH84

Location
College Road, Margate
Buenos Ayres, Margate
Ramsgate Road (near car wash), Margate
Northdown Road, Margate

Distance from Site (m) 2014 2015 2016 2017
263
35.3 34.9 35.0 31.0
1,404
21.6 25.5 25.8
541
1,300
-

2018
32.3
21.3
19.4
19.1

The above measured data indicate that annual average NO2 concentrations in the vicinity of QEQM
Hospital may be significantly higher than the DEFRA-estimated value of 10.9 µg m-3 presented in
Table 7. Accordingly, for the purpose of calculating the Predicted Environmental Concentration values,
an assumed value of 23.0 µg m-3 was used, which represents the average of the four nearby
measured values at the diffusion tube locations.
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3.

Preliminary Sensitivity Assessment for the Height of the
CHP Flue

The new CHP Unit associated with QEQM Hospital’s Energy Centre, is to be located in an area
adjacent to the existing boiler house, and in close proximity to other buildings associated with the
hospital. The existing 47 metre high stack is the dominant structure in the vicinity of the location of the
new CHP Unit. With such a dominant structure in close proximity, there is the potential for significant
downwash effects to entrain the emissions from the CHP Unit which could result in exposure to
significantly higher pollutant concentrations than would be the case if the adjacent buildings were
much lower.
A sensitivity analysis was undertaken by iterative ADMS modelling to determine the most appropriate
height for the CHP Unit flue. The results are presented in the following table and represent the
maximum annual average and hourly average (99.79%) Process Contributions.
Table 9

Chimney
Height (m)
8
9
10
11
12
14
16
18
20
25
30

Results from Detailed Assessment for Nitrogen Dioxide– Impact Due to Normal Operation
of the CHP Unit and Associated Boiler Plant
Annual Average
NO2 PC
(µg m-3)
18.8
15.2
11.4
7.9
5.1
2.0
1.2
0.8
0.6
0.4
0.3

Percentage of the
AQS Objective Value
(%)
47%
38%
29%
20%
13%
5%
3%
2%
2%
1%
1%

Hourly Average
NO2 PC
(µg m-3)
97.9
77.0
58.5
50.9
44.3
35.3
26.8
19.7
14.9
10.9
10.8

Percentage of the
AQS Objective Value
(%)
49%
38%
29%
25%
22%
18%
13%
10%
7%
5%
5%

When the results in Table 9 are plotted for the annual average and hourly average process
contributions, the following trends can be observed.
Figure 6

Variation in Maximum Annual Average Process Contribution for NO2 With Release Height
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The results show that there is a marked reduction in the maximum annual average NO2 Process
Contribution with increasing release heights up to about 14 metres, after which the gradient of the line
becomes increasingly shallow. The location of the change in gradient of the line is often interpreted as
the height at which downwash effects become less significant. This suggests that a CHP flue height of
at least 14 metres should provide effective dispersion of emissions.
The corresponding figure for the maximum hourly average NO2 Process Contribution is shown below.
Figure 7

Variation in Maximum Hourly Average Process Contribution for NO2 With Release Height

The shape of the graph for the maximum hourly average NO2 Process Contribution is different than
the case for the annual average Process Contribution, with an initial steep gradient up to a height of
10 metres, after which there is an intermediate region of shallower gradient up to a height of 20
metres. Above 20 metres the gradient significantly shallower.
On the basis of the above results, a discharge height of 16 metres for the CHP Unit could be screened
out as insignificant in relation to Environment Agency guidance. However, to provide additional
confidence that air quality impacts will be minimised, it was originally proposed that the CHP Unit flue
should be 20 metres in height. The associated maximum annual average NO2 PC is about 0.6 µg m-3
and the hourly average NO2 PC is about 15.0 µg m-3 for a chimney height of 20 metres, which should
not present a significant risk to the health of people in the hospital, as well as within the surrounding
residential areas.
Detailed modelling was subsequently undertaken on the basis of a 20 metre release height for the
CHP Unit, with the fired section of the combi-boiler discharging its emissions from the top of the 47
metre high existing chimney stack.
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4.

Detailed Modelling – Air Quality Assessment

4.1

Modelled Parameters

Detailed atmospheric dispersion modelling of emissions from the combustion plant associated with
QEQM Hospital’s Energy Centre, was undertaken on the following basis:
Release height CHP Unit: 20.0 and 47.5 metres
Release height fired section of the combi-boiler – 47.5 metres
Release height LTHW Boilers: 47.5 metres
Building downwash module: active
Terrain effects: inactive
Surface roughness: 0.5 metres
Meteorological data: Manston 2014 to 2018
The impact on background NO2 concentrations, of emissions of NOX from the combustion plant
associated with the Energy Centre at QEQM Hospital, was assessed in relation to the Air Quality
Regulations and the associated objective limits in line with Environment Agency guidance6.
The modelled emissions data were as summarised in Table 1 and Table 2. The results from detailed
modelling of the Normal Operation Case, and a scenario representing a situation when one of the
standby boilers is operating to meet space heating demand during winter months, are presented in the
following sections. Results are presented in terms of the maximum Process Contribution (PC) and the
Predicted Environmental Concentration (PEC) taking into account the PC and the average NO2
background concentration at four diffusion tube monitoring locations in the vicinity of the hospital (23.0
µg m-3).

4.2

Determining Significance

The descriptive terms for the impact significance for NO2 are based on those published in Land Use
Planning and Development Control: Planning for Air Quality (2017 Update) prepared by the Institute of
Air Quality Management (IAQM) and Environmental Protection UK (EPUK)7. Impact description
involves expressing the “magnitude of incremental change as a proportion of a relevant assessment
level and then examining this change in the context of the new total concentration and its relationship
with the assessment criterion”. The EPUK/IAQM descriptor matrix is shown in the Table below:
Table 10

Definition of Impact Magnitude for Changes in Annual Mean Nitrogen Dioxide
Concentration

The EPUK/IAQM guidance states that impacts on air quality, whether adverse or beneficial, will have
an effect on human health that can be judged as “significant” or “not significant”.
The above assessment criteria apply to increases in annual average NO2 concentrations due to the
operation of the combustion plant associated with the Energy Centre at QEQM Hospital.
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4.3

Other Assessment Criteria

The UK Government, via the Environment Agency, provides guidance for screening the significance of
air quality impacts associated with the operation of industrial processes. For long term impacts, the
guidance recommends a 1% insignificance threshold relative to a long term AQS or environmental
assessment level, with a corresponding 10% insignificance threshold for the assessment of short term
impacts.

Accordingly, the above criteria were also applied in the assessment of air quality impacts associated
with emissions from the Energy Centre.

4.4

Normal Operation

The data presented are for the CHP Unit and the fired section of the 2.1 MWth auxiliary boiler
operating concurrently as part of normal operations, and represent both the maximum Process
Contribution (PC) and the Predicted Environmental Concentration (PEC) for NO2. The results
presented represent the maximum values for modelling the 2014 to 2018 meteorological data for the
Manston measurement station. The PEC values take into account the assumed annual average
background NO2 concentration of 23.0 µg m-3 (average of four nearby diffusion tube measurements),
and conversion of the NOX released from the process, based upon empirical formulae recommended
by the Environment Agency; 50% conversion for short term assessment and 100% conversion for long
term assessment.
The maximum annual average Process Contribution is predicted by modelling to occur at a location
about 180 metres to the north-east of the 20 metre high CHP Unit flue, and reduce significantly with
distance from the site. The maximum hourly average Process Contribution is predicted to occur
approximately 30 metres to the north-west of the CHP Unit flue.
The results for the Normal Operation scenario, based upon emissions from the CHP Unit and the 2.1
MWth fired section of the combi-boiler are presented in the following table.
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Table 11

Results from Detailed Assessment for Nitrogen Dioxide – Normal Operation

Pollutant

Statistic

Nitrogen Dioxide
(NO2)

Annual (PC)
Annual
(PEC)
Short Term
99.79% (PC)
Short Term
99.79%
(PEC)

Exceedence
Threshold

Units

Averaging
Period

40

µg m-3

Annual

200

-3

µg m

Concentration
(µg m-3)
0.8

Percentage of the
AQS
2.0%

23.8

59.5%

14.9

7.5%

60.9

30.5%

1hr

The results from modelling predict that when the Energy Centre is operating normally, the maximum
annual average NO2 PEC, taking account of the Process Contribution (PC) and the assumed
background NO2 concentration for the locality (23.0 µg m-3), would be approximately 24 µg m-3, or
about 60% of the 40 µg m-3 annual objective value. The maximum annual average NO2 PC across the
4km x 4km receptor grid was 0.8 µg m-3, or about 2.0% of the annual objective value.
In terms of the EPUK/IAQM impact descriptors this represents a negligible impact on local air quality
at the location of the maximum annual average Process Contribution, approximately 180 metres to the
north-east of the CHP flue. Process Contributions at nearby residential receptors are significantly
lower in relation to their distance from the site, where impacts would be considered to be negligible in
relation to the EPUK/IAQM impact descriptors.
The maximum hourly average NO2 PC was predicted to be approximately 15 µg m-3, expressed as the
99.79th percentile value, and equates to approximately 7.5% of the 200 µg m-3 objective limit. As such,
it can be screened out as insignificant in relation to Environment Agency guidance.
The above estimates are based upon a Normal Operation scenario with emissions from the CHP Unit
20 metre high flue and the fired section of the 2.1 MWth combi-boiler discharging from the top of the
existing chimney, and an assumed background NO2 concentration of 23.0 µg m-3. It should also be
noted that the data above relate to the point of maximum Process Contribution, which is significantly
higher than values across the remainder of the modelled output grid or at the sensitive receptors
included in the model.
The CHP Unit has the capability to operate for short periods of time in bypass mode, during testing
and power outages, when the exhaust gases bypass the waste heat recovery section of the combiboiler and discharging directly to the 20 metre high flue. This condition would only occur for brief
periods and so it is inappropriate to assess the impact of emissions during bypass mode, in relation to
the annual average AQS objective value. Accordingly, the hourly average NO2 Process Contribution
was assessed relative to the hourly average AQS objective value of 200 µg m-3. The results showed
that the maximum (100%) hourly average Process Contribution would be about 20 µg m-3, which is
only slightly higher than the model predictions for Normal Operation at about 15 µg m-3, expressed as
the 99.79 percentile value.
The annual average Process Contribution for NO2, associated with the Normal Operation of the
Energy Centre is presented graphically in Figure 7 over page.
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Figure 8

Maximum Annual Average Process Contribution for NO2 – Normal Operation

Ordnance Survey on behalf of the Controller of Her Majesty’s Stationery Office, © Crown Copyright 100055158
Environmental Visage Limited

The 0.4 µg m-3 contour line, highlighted in orange, represents an increase equivalent to 1% of the
annual AQS objective value (40 µg m-3) above background. Therefore, in all areas outside this
contour, the Process Contribution may be regarded as insignificant in relation to Environment Agency
guidance. The area which cannot be screened as insignificant includes some of the hospital buildings,
as well as residential premises within approximately 0.2 km of the Energy Centre, to the north and
west, where maximum annual average NO2 Process Contributions are predicted to be up to
approximately 2% of the AQS objective value.
Annual average NO2 Process Contributions at nearby locations where NO2 diffusion tube monitoring is
undertaken were predicted to be in the range of less than 0.1 to approximately 0.2 µg m-3, and can be
considered negligible in relation to EPUK/IAQM guidance, and screened out as insignificant in
relation to Environment Agency guidance.
The maximum hourly average Process Contribution for NO2, associated with Normal Operation of the
Energy Centre is presented graphically in the following figure.
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Figure 9

Maximum Hourly Average Process Contribution for NO2 – Normal Operation

Ordnance Survey on behalf of the Controller of Her Majesty’s Stationery Office, © Crown Copyright 100055158
Environmental Visage Limited

The maximum hourly average NO2 Process Contribution, expressed as the 99.79th percentile value, is
about 15 µg m-3 across the 4km x 4km receptor grid, which is less than 10% of the hourly average
NO2 AQS objective value. In line with Environment Agency guidance, such contributions can be
screened out as insignificant, and therefore are unlikely to have a significant impact on the health of
people living and working nearby.

4.5

Operation During Winter Months

During periods of peak demand for space heating during winter months, one of the 3.6 MWth boilers
may operate to maintain temperatures throughout the hospital. The results are compared against
those that are expected to occur during Normal Operation when the CHP Unit and the 2.1 MWth fired
section of the combi-boiler operates.
The results for the Winter Month Operation scenario, based upon emissions from the CHP Unit in
conjunction with those from the 2.1 MWth fired section of the combi-boiler and one of the two 3.6 MWth
boilers, are presented in the following table.

Breathe Energy Ltd – AQ Assessment - Energy Centre – QEQM Hospital

17

Environmental Visage Limited

Table 12

Results from Detailed Assessment for Nitrogen Dioxide – Normal Operation and Winter
Operation

Pollutant

Statistic

Nitrogen
Dioxide
(NO2)

Annual
Average
PC
Annual
Average
PEC
Hourly
Average
(100%
PC)
Hourly
Average
(100%
PEC)

Exceedence
Threshold
(µg m-3)

Averaging
Period

40

1hr

200

Normal Operation
Concentration
Percentage
(µg m-3)
of the AQS

Winter Operation
Concentration Percentage
(µg m-3)
of the AQS

0.8

2.0%

1.0

2.5%

23.8

59.5%

24.0

60.0%

14.9

7.5%

29.8

14.9%

60.9

30.5%

75.8

37.9%

1hr

The results from modelling predict that operation of the Energy Centre during winter months will not
result in significantly different annual average NO2 concentrations compared to Normal Operation.
However, the results from modelling show that hourly average NO2 concentrations may be twice those
that may arise due to Normal Operation, but would still be screened out as insignificant in relation to
Environment Agency guidance.
It should be noted that that the existing boilers will already contribute to the background and hence the
application of the background figure in the PEC is an over-estimate. The new combustion units will be
much more efficient and should result in lower NOx emissions overall.

4.6

Emissions from the CHP Unit Discharging Via the Existing 47
Metre High Chimney Stack

Consideration has been given to the potential impact on local air quality of discharging emissions from
the CHP Unit via a flue running to the top of the existing 47 metre stack. This is theoretically possible,
but technically challenging due to potential problems with condensation in the CHP flue due to cooling
effects within the extended ductwork. The results are compared against those that are expected to
occur during Normal Operation for a 20 metre high CHP flue located adjacent to the existing boiler
house.
Table 13
Statistic
Annual
Average
PC
Annual
Average
PEC
Hourly
Average
(100%
PC)
Hourly
Average
(100%
PEC)

Results from Detailed Assessment for Nitrogen Dioxide – Release Height Assessment
Exceedence
Threshold
(µg m-3)

40

200

Averaging
Period

Normal Operation
20m CHP Flue
Concentration
Percentage
(µg m-3)
of the AQS

Normal Operation
47.5m CHP Flue
Concentration Percentage
(µg m-3)
of the AQS

0.8

2.0%

0.3

0.8%

23.8

59.5%

23.3

58.3%

14.9

7.5%

5.2

2.6%

60.9

30.5%

51.2

25.6%

1hr

1hr

The results from modelling predict that if the CHP flue was to be ducted to the top of the existing 47
metre high chimney stack, there would be a small reduction in the annual average maximum Process
Contributions compared to the situation where the CHP is equipped with a dedicated 20 metre high
flue. Although the reduction in short-term impacts is more significant, the hourly average contributions
are already screened as insignificant when discharging through a 20 metre flue and therefore, the
engineering complexity of routing the CHP flue to the top of the existing 47 metre high stack is not
warranted in relation to the potential benefits for local air quality in the vicinity of the Energy Centre.
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5.

Air Quality Impact at Specific Receptors

The ADMS model was also set up to calculate the impact of emissions at seventeen specific receptors
in the vicinity of the hospital site. The location of some of these receptors is shown in the previous
figures, and represent locations where members of the general public may be present for extended
periods of time, either through residence in a particular area, or as a result of their employment.
The results are summarised in the following table, and are based upon the impact of emissions from
the CHP Unit and the 2.0 MWth boiler under normal operating conditions, specifically the maximum
Process Contributions and Predicted Environmental Concentrations reported for the 2014 to 2018
meteorological data.
Table 14

Receptor No.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

Results from Detailed Assessment for Nitrogen Dioxide at Specific Receptors – Impact Due
to Normal Operation of the Energy Centre
Distance from
CHP Unit Flue
(m)
170
50
112
231
358
43
53
164
186
182
282
359
201
374
423
409
296

Maximum Annual
Average NO2 PC
(µg m-3)
0.64
0.17
0.62
0.39
0.42
0.45
0.05
0.26
0.38
0.61
0.61
0.32
0.25
0.26
0.22
0.13
0.29

Percentage of
AQS Objective
Value
1.6%
0.4%
1.6%
1.0%
1.1%
1.1%
0.1%
0.6%
0.9%
1.5%
1.5%
0.8%
0.6%
0.7%
0.5%
0.3%
0.7%

Maximum Annual
Average NO2 PEC
(µg m-3)
23.6
23.2
23.6
23.4
23.4
23.5
23.0
23.3
23.4
23.6
23.6
23.3
23.2
23.3
23.2
23.1
23.3

Percentage of
AQS Objective
Value
59.1%
57.9%
59.1%
58.5%
58.6%
58.6%
57.6%
58.1%
58.4%
59.0%
59.0%
58.3%
58.1%
58.2%
58.0%
57.8%
58.2%

Annual average process contributions due to emissions from the Energy Centre, under normal
operating conditions, are between 0.3% and 1.6% of the NO2 AQS objective value at the above
nearby receptor locations, with those less than 1% considered insignificant in relation to Environment
Agency guidance. When considered in relation to the assumed annual average background
concentration of 26.0 µg m-3, the resulting Predicted Environmental Concentrations at all of the above
receptors are about 59% of the AQS objective value, and below the 70% insignificance threshold
recommended by the Environment Agency.
In relation to the EPUK/IAQM assessment criteria, annual average Process Contributions at the above
specific receptors represent negligible impacts on local air quality.
Process contributions due to emissions from the Energy Centre at all of the above nearby receptor
locations are less than 10% of the hourly average NO2 AQS objective value, and can be considered
insignificant in relation to Environment Agency guidance.
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6.

Impact at Air Quality Monitoring Receptors

The ADMS model was also set up to calculate the impact of emissions at four nearby specific
receptors where Thanet District Council undertakes air quality monitoring. The results are summarised
in the following table, and are based upon the impact of emissions from the Energy Centre under
normal operating conditions.
Table 15

Results from Detailed Assessment for Nitrogen Dioxide at Nearby Air Quality Monitoring
Locations – Impact Due to Normal Operation of the Energy Centre

Receptor
No.

Distance
(m)

DT13
DT15
DT33
DT35

1,246
1,655
328
905

Annual
Average PC
(µg m-3)
0.21
0.03
0.10
0.07

Percentage
of the AQS
0.5%
0.1%
0.3%
0.2%

Existing 2018
Background
(µg m-3)
32.3
21.3
19.4
19.1

Annual Average
PEC
(µg m-3)
32.5
21.3
19.5
19.2

Percentage of
the AQS
81.3%
53.3%
48.8%
47.9%

The results show that the increase in annual average NO2 concentrations at nearby locations where
background NO2 monitoring is undertaken by Thanet District Council are all significantly less than 1%
of the AQS objective value, and can be screened out as insignificant in relation to Environment
Agency guidance. When considered in relation to EPUK/IAQM impact descriptors, the increases at the
above receptors can be considered to be negligible.
The predicted increases of about 0.2 µg m-3, or less, are unlikely to have a measurable impact on
background NO2 concentrations at these locations, and should not affect Thanet District Council’s Air
Quality Action Plan.
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7.

Impact at Nearby Designated Ecological Habitats

Eight ecological receptor locations were incorporated into the ADMS model representing designated
ecological habitats within a 10km radius of the hospital. A screening assessment in relation to relevant
critical level values has been undertaken in order to assess the insignificance of the impact of
emissions from the Energy Centre within these ecological habitats. The ecological habitats included in
the assessment are listed in Table 6.

7.1

Assessment Relative to Critical Level Values

Annual average Process Contributions for NOX were calculated by the ADMS model for each of the
ecological receptors, and the predicted increases were compared against Critical Level values
recommended by the Environment Agency8. The Critical Levels are summarised in the following table.
Table 16

Critical Levels for Oxides of Nitrogen

Pollutant

Averaging Period

Oxides of Nitrogen
Oxides of Nitrogen

Annual
24 hr

Critical Level
(µg m-3)
30
75

The results from the Critical Levels assessment are presented in the tables below.
Table 17

Critical Levels Assessment for Oxides of Nitrogen (NOX)

Ecological Receptor Name
Thanet Coast & Sandwich Bay Ramsar Site,
SPA and SAC 1
Thanet Coast & Sandwich Bay Ramsar Site,
SPA and SAC 2
Thanet Coast & Sandwich Bay Ramsar Site,
SPA and SAC 3
Thanet Coast SSSI
Sandwich Bay to Hacklinge Marshes SSSI 1
Sandwich Bay to Hacklinge Marshes SSSI 2
Sandwich & Pegwell Bay NNR
Prince's Beachlands LNR

Annual NOX PC
(µg m-3)

Percentage of Critical
Level

Daily NOX
PC (µg m-3)

Percentage of
Critical Level

0.036

0.12%

0.297

0.4%

0.035

0.12%

0.185

0.2%

0.010

0.03%

0.181

0.2%

0.035
0.003
0.003
0.004
0.002

0.12%
0.01%
0.01%
0.01%
0.01%

0.479
0.058
0.061
0.061
0.038

0.6%
0.1%
0.1%
0.1%
0.1%

As can be seen in the above table, at all of the above ecological receptor locations the annual average
NOX Process Contributions are less than 1% of the 30 µg m-3 Critical Level for the protection of
ecosystems, and can be screened out as insignificant. There is no evidence that ecosystems within
the above ecological receptors are experiencing damage due to elevated NOX concentrations in the
area, and the magnitude of the annual average NOX Process Contribution is probably so low as to
have no measurable impact. Similar conclusions can also be drawn for the daily average NOX Process
Contributions which were all less than 1% of the 75 µg m-3 Critical Level.
The above assessments are based upon the long term and short term Critical Level values, and
similar conclusions can also be drawn against the corresponding Critical Load values for the various
ecological habitats, where nitrogen and acidity deposition rates are all less than 1% of the site-specific
Critical Load values, as discussed in the following Section.

7.2

Assessment Relative to Site-Specific Critical Load Values

The following results relate to the maximum annual average Nitrogen deposition at nearby designated
ecological habitats, associated with emissions of NOX from the QEQM Energy Centre.
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Table 18

Results from Detailed Modelling of Nitrogen Deposition in Relation to the Site-Specific
Critical Load

Habitat
Thanet Coast &
Sandwich Bay
Ramsar Site,
SPA and SAC 1
Thanet Coast &
Sandwich Bay
Ramsar Site,
SPA and SAC 2
Thanet Coast &
Sandwich Bay
Ramsar Site,
SPA and SAC 3
Thanet Coast
SSSI
Sandwich Bay to
Hacklinge
Marshes SSSI 1
Sandwich Bay to
Hacklinge
Marshes SSSI 2
Sandwich &
Pegwell Bay
NNR
Prince's
Beachlands LNR

N
Deposition
(kgN/ha/yr)

Critical Load
(kgN/ha/yr)

% Critical
Load

Background
(kgN/ha/yr)

PC as %
Background

Total N
Deposition
(kgN/ha/yr)

PEC as %
Critical Load

0.005

8

0.05%

10.5

0.05%

10.5

131%

0.004

8

0.03%

10.5

0.03%

10.5

131%

0.001

8

0.01%

10.5

0.01%

10.5

131%

0.004

8

0.03%

10.5

0.03%

10.5

131%

0.0003

5

0.01%

6.0

0.005%

6.0

120%

0.0003

5

0.005%

6.0

0.005%

6.0

120%

0.0004

20

0.003%

13.2

0.003%

13.2

66%

0.0002

20

0.002%

10.5

0.002%

10.5

53%

As can be seen, annual average Nitrogen deposition rates (Process Contributions) at all of the above
ecological habitat sites are less than 0.1% of the site-specific critical load, and can therefore be
screened out as insignificant in relation to the Environment Agency and Natural England guidance,
despite the fact that the Critical Load is currently exceeded by the existing background concentration.
The magnitude of the predicted Nitrogen deposition rates is very small and probably not measurable
to any reasonable degree of accuracy. In all cases, the magnitude of the Process Contribution is less
than 1% of the existing background, and the resulting Predicted Environmental Concentrations are
dominated by existing background levels.
It should be noted that exceedence of a Critical Load is not a quantitative estimate of damage to a
particular habitat, but represents the potential for damage to occur. There is no evidence in the
available literature to indicate that the above ecological habitat sites are suffering as a consequence of
Nitrogen deposition from nearby sources. Accordingly, on this basis, the incremental increase in
Nitrogen deposition attributable to emissions of NOX from the QEQM Energy Centre is very small and
is unlikely to have a measurable effect on the integrity of the above ecological habitat sites.
The results for the associated acid deposition are summarised in the following tables.
Table 19

Results from Detailed Modelling of Acid Deposition (As Nitrogen) in Relation to SiteSpecific Critical Loads

Habitat
Thanet Coast &
Sandwich Bay
Ramsar Site,
SPA and SAC 1
Thanet Coast &
Sandwich Bay
Ramsar Site,
SPA and SAC 2
Thanet Coast &
Sandwich Bay
Ramsar Site,
SPA and SAC 3
Thanet Coast
SSSI
Sandwich Bay to
Hacklinge
Marshes SSSI 1
Sandwich Bay to
Hacklinge
Marshes SSSI 2

Acid
Deposition
(keq/ha/yr)

Critical Load
(keq/ha/yr)

% Critical
Load

Background
(keq/ha/yr)

PC as %
Background

Total Acid
Deposition
(keq/ha/yr)

PEC as %
Critical Load

0.0004

0.856

0.04%

0.8

0.05%

0.8

94%

0.0002

0.223

0.11%

0.8

0.03%

0.8

359%

0.0001

0.223

0.03%

0.8

0.01%

0.8

359%

0.0003

0.223

0.11%

0.8

0.03%

0.8

359%

0.00002

0.321

0.01%

0.43

0.005%

0.4

134%

0.00002

0.321

0.01%

0.43

0.005%

0.4

134%
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Habitat
Sandwich &
Pegwell Bay
NNR
Prince's
Beachlands LNR

Acid
Deposition
(keq/ha/yr)

Critical Load
(keq/ha/yr)

% Critical
Load

Background
(keq/ha/yr)

PC as %
Background

Total Acid
Deposition
(keq/ha/yr)

PEC as %
Critical Load

0.00003

4.0

0.001%

1.01

0.003%

1.0

25%

0.00001

4.0

0.0004%

0.8

0.002%

0.8

19%

Annual average acid deposition rates (keq/ha/yr Process Contributions as Nitrogen) at the above
ecological habitat sites is less than 1% of the site-specific critical load, where specified, and can
therefore be screened out as insignificant in relation to Environment Agency and Natural England
guidance, despite the fact that the Critical Load is currently exceeded by existing background acidity
deposition (keq/ha/yr). The magnitude of the Process Contribution is less than 1% of the existing
background in all cases, and the resulting Predicted Environmental Concentrations are dominated by
existing background levels.
It should be noted that exceedence of a Critical Load is not a quantitative estimate of damage to a
particular habitat, but represents the potential for damage to occur. There is no evidence in the
available literature to indicate that the above ecological habitats are suffering as a consequence of
acid deposition (as Nitrogen) from nearby sources. Accordingly, on this basis, the incremental
increase in acid deposition attributable to emissions of NOX from the QEQM Energy Centre is very
small and is unlikely to have a measurable effect on the integrity of the above ecological habitat sites.
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8.

Conclusions

Environmental Visage Ltd was appointed by Breathe Energy Ltd to carry out an assessment of the
potential impact on local air quality arising from the operation of combustion plant associated with the
Energy Centre at QEQM Hospital. A new CHP Unit is being installed to supply up to 0.8 MWe of
electricity to the hospital. The associated waste heat recovery boiler will displace some of the older,
less efficient boiler plant in the existing facility. Accordingly, there will be a significant net reduction in
emissions from the Energy Centre as a result of the installation of the new CHP Unit.
Modelling of emissions from the Energy Centre was undertaken for a scenario representing Normal
Operation, and a scenario representing Normal Operation during winter months, with the CHP Unit
operating at maximum output and discharging emissions from a dedicated 20 metre high chimney.
Models were also run to assess the impact of emissions discharge from the top of the existing 47
metre high stack.
The modelling was undertaken using ADMS Version 5.2 and incorporated building downwash effects,
and hourly average meteorological data from the nearby Manston meteorological measurement
station for the years 2014 to 2018. Detailed modelling was undertaken to estimate maximum Process
Contributions across a 4km x 4km receptor grid (20 metre spacing), as well as at nearby specific
receptor locations.
The results from a chimney height assessment indicate that a release height of 16 metres for the CHP
Unit could provide effective dispersion of emissions to atmosphere. In order to provide additional
confidence that air quality impacts will be minimised, it was originally proposed that the CHP Unit flue
should be 20 metres in height, and this therefore formed the basis of the Air Quality Assessment. The
associated maximum annual average NO2 PC is about 0.8 µg m-3 and the hourly average NO2 PC is
about 15.0 µg m-3 for a chimney height of 20 metres, which should not present a significant risk to the
health of people in the hospital, or in the surrounding residential areas.
Detailed modelling was subsequently undertaken on the basis of a 20 metre release height for the
CHP Unit, with the fired section of the combi-boiler and the existing LTHW boilers discharging their
emissions from the top of the 47 metre high existing stack. The results from modelling predicted that
the maximum annual average NO2 Process Contributions during Normal Operation of the Energy
Centre (CHP Unit in combination with a 2.0 MWth boiler) would be about 2% of the AQS objective limit
defined within the Air Quality Regulations. The maximum Process Contribution is predicted to occur
close to the location of the CHP Unit flue, with values decreasing significantly with distance from the
Energy Centre.
Measurement data from Thanet District Council indicate that existing annual average NO2
concentrations in the vicinity of the Energy Centre represent a significant proportion of the annual
average NO2 AQS objective value. In relation to EPUK/IAQM impact descriptors, the maximum annual
average NO2 Process Contribution would be classified as negligible at nearby residential receptors.
The results from modelling at locations where monitoring is undertaken indicate that the impact can be
screened out as insignificant in relation to Environment Agency guidance, and would be classified as
negligible in relation to EPUK/IAQM impact descriptors. Accordingly, the predicted increases of 0.21
µg m-3 or less are unlikely to have a measurable impact on background NO2 concentrations at these
locations, and should not affect Thanet District Council’s Air Quality Action Plan.
The results from modelling at nearby designated ecological habitats indicate that the impact can be
screened out as insignificant in relation to Environment Agency and Natural England guidance.
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