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Annex F Air Emissions 
 

This guide gives advice on assessing the impact of releases to 
air from listed activities when applying for a bespoke permit 
under the Environmental Permitting Regulations.  
 
It is part of the Environment Agency’s H1 Environmental Risk 
Assessment Framework and should be read in conjunction with 
the H1 Environmental Risk Assessment – Overview guide to 
understand who needs to use it and how it fits in to the 
framework. 
 

 

This
 do

cu
men

t is
 ou

t o
f d

ate
 an

d w
as

 w
ith

dra
wn (

01
/02

/20
16

)



Content 
 
 

H1 Annex  F  Air Emissions                                                                         v 2.2 December 2011 1 

 
Summary of Changes.................................................................................................................... 2 
Introduction .................................................................................................................................... 3 
About this guidance ...................................................................................................................... 3 
Overview ......................................................................................................................................... 3 
H1 software tool ............................................................................................................................. 4 
Describe emissions and receptors.............................................................................................. 5 
Describing emission rates ............................................................................................................ 5 
Grouping air emissions................................................................................................................. 6 
Effective height of release ............................................................................................................ 6 
Predicted and measured data ...................................................................................................... 7 
Statistical basis of data ................................................................................................................. 8 
Receptors........................................................................................................................................ 8 
Assess emissions against local standards.............................................................................. 10 
Summarise the effects of your emissions ................................................................................ 12 
Assess emissions against local standards.............................................................................. 22 
Summarise the effects of your emissions ................................................................................ 24 
Appendix A - Photochemical Ozone Creation Potential ......................................................... 28 
Appendix B – Environmental standards for air........................................................................ 33 
Appendix C – Reporting air dispersion modelling .................................................................. 49 
Appendix D – Clarification of Effective Stack Height .............................................................. 53 

 
.

This
 do

cu
men

t is
 ou

t o
f d

ate
 an

d w
as

 w
ith

dra
wn (

01
/02

/20
16

)



Summary of changes 

H1 Annex  F  Air Emissions                                                                         v 2.2 December 2011 2 

Summary of Changes 
Below is a summary of changes made to this Annex since the launch in April 2010. 
 

Annex 
version 

Date Change Template 
version 

Issue 2.1 May 2010 Amendment to receptor screening 
distance relating to non-statutory 
sites in the section entitled 
‘Receptors’. 

H1 April 2010 

Issue 2.2 December 
2011 

Simplifying the Introduction and 
reformating the document to 
respond to issues raised in the 
2010 H1 public consultation.   
Addition of monthly dispersion 
factors to, and text modifications 
above, Table 3.1, updated 
references to Table B1, change to 
Mn long term EAL, consistent 
screening references for SSSI’s 
and removal of old document links. 
Section “Assess emissions against 
local standards” on p.24 rewritten.  
Text relating to the ‘Effective height 
of release’ modified to clarify 
building effects and Appendix D 
added to include some worked 
examples of how this parameter 
may be calculated. 

H1 April 2010 
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Introduction 

About this guidance 
This guide on assessing emissions to air is a part of the Environment Agency’s H1 
Environmental Risk Assessment1.   
 
You should follow this guide if: 
• you are applying for a permit under the Environmental Permitting Regulations  
• you need to carry out a bespoke risk assessment 
• you are working through H1 Environmental Risk Assessment 
• you have been advised to assess emissions to air for of your activity. 
 
You should not work through this guidance without first reading through H1 
Environmental Risk Assessment – Overview  to see how it fits in to the risk 
assessment process for permit applications and carrying out the necessary preliminary 
steps. 
 

Overview 
Risk assessment of point source emissions to air has the following steps: 
 
• Describe your emissions and receptors 
• Calculate your process contributions (the concentration of emitted substances after 

dispersion into air) 
• Screen out insignificant emissions that do not warrant further investigation 
• Decide if you need detailed air modelling 
• Assess your emissions against local standards 
• Summarise the effects of your emissions 
 
You should complete this assessment for each possible control option for your activity if 
you are choosing several. 
 
Depending on the nature of your proposed activity, you may also need to consider: 
 
• Photochemical Ozone Creation Potential [POCP] 
• the effect of your emissions being deposited onto land. 
 
This guide uses a concept known as the “process contribution”, which is the estimated 
concentration of emitted substances after dispersion into the receiving environmental 
media. 
 

                                                 
1 Environment Agency. (2009) H1 Environmental Risk Assessment – Overview. Environment Agency, Bristol. 
(Available on the Environment Agency website) 
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The simple calculation methods used to estimate process contributions (PC) have been 
developed primarily for screening purposes and for estimating process contributions 
where environmental consequences are relatively low.  They do not take into account all 
the parameters that may influence dispersion of substances to air or deposition from air to 
land. These simple models are precautionary and assume worst case conditions to 
deliberately overestimate actual contributions.  
 
More accurate calculation of process contributions can be achieved by mathematical air 
dispersion models, which take into account relevant parameters of the release and 
surrounding conditions.  Operators of sites with higher environmental risks may prefer to 
use these more complex methods to derive less precautionary and more accurate process 
contribution estimates. 
 

H1 software tool 
The Environment Agency has developed a software tool to perform many of the 
calculations used here, which is available through our website. 
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Appendix F - Air Emissions 

Describe emissions and receptors 
 
You should provide the following information to describe your emissions: 
 
• substances released 
• height, location and gas efflux velocity of releases 
• predicted normal and maximum emissions expressed where appropriate as mass/unit 

time (e.g. g/s), concentration (e.g. μg/m3) and total flow (e.g. m3/h), or annual mass 
emissions (e.g. tonnes/year) 

• plant loads at which the data are applicable 
• statistical basis of releases (average, percentile etc) 
• whether the effects associated with the releases are long term or short term 
• the predicted frequencies of emissions if they are intermittent 
• other relevant information such as building effects. 
. 
Further advice on characterising these properties is given below. 
 
Before going further with the assessment, check that all options meet statutory 
emissions limit values as laid down by EU Directives, as described in the relevant 
Technical Guidance Notes. Options that fail statutory emission limits will not be 
Permitted and need not be assessed further. 
 

Describing emission rates 
Some industrial processes have marked changes in emissions over time. For example, 
power generators may change output in reaction to seasonal demand or changes 
between fuel costs.  Similarly, complex chemical installations may produce different 
products or use different process routes at different times. 
 
In the above power generation example, the Operator may decide to conduct a worst case 
assessment at maximum generating capacity as well as at the expected average load to 
demonstrate satisfactory environmental protection at all output levels.  A similar principle 
would apply in the above chemical installation example, where the Operator could identify 
a representative worst case situation (i.e. a particular product, process route or 
combinations). Care should be taken that the scenario is realistic, and assesses the 
maximum impact of pollutants that can occur. 
 
It is difficult to provide definitive guidance that will suit quite different situations and the 
Operator is likely to be best placed to decide the approach that most suits the particular 
operations at their installation. 
 
If the activities lead to variation in emissions over time (e.g. due to changes in output or 
product type) the operator should consider whether separate assessments covering the 
range of expected conditions should be made. 
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You should discuss the scope of your assessment with your permitting officer if you are in 
doubt. 
 

Grouping air emissions 
The general approach for dealing with groups of similar compounds where full 
characterisation and composition is not known is to assign a surrogate substance to 
represent the entire released mass. The surrogate matter should represent a worst case 
(i.e. the most harmful substance). 
 
Volatile organic compounds (VOCs) are commonly measured as a group. However, the 
composition of individual substances within these groupings may differ considerably 
between industrial activities. Where characterisation of VOCs has not been undertaken, 
adopt a precautionary approach and assume that the composition is 100% benzene 
unless justification for an alternative assumption can be provided. 
 
Nitrogen oxide (NO) and nitrogen dioxide (NO2) are commonly measured as “NOx”. 
However, standards for human health are expressed as the individual constituents. 
Emissions of NO will oxidise to NO2 over time and so the following guidelines are 
recommended unless justification for an alternative assumption can be provided: 
 
• short term emissions: convert all measured or estimated nitrogen oxide emissions to 

NO2 and assume 50% of this value as the short term NO2 emission 
• long term emissions: convert all measured or estimated nitrogen oxide emissions to 

NO2 and use this value as the long term emission. 
 

In some cases it may be necessary to further characterise the composition, depending on 
the potential environmental risk, to determine the effects of individual components in more 
detail. 
 
Particulate Material can cause adverse health effects in its own right and therefore has an 
associated environmental standard. In addition, it may be relevant to consider the effects 
of constituent substances e.g. heavy metals, which will also have specific toxicity effects 
on different receptors. You should specify the nature of the particulate material released 
and assess against substance specific standards where relevant. As in the case of other 
groups of emissions, where the composition is unknown, a worst case assumption should 
be made. 
 
The H1 software tool includes a list of the most common substances emitted from 
industrial processes. However, this list is not exhaustive and you should enter all 
substances whether on the existing list or not. For activities subject to the IPPC Directive, 
Annex III of the Directive and the Government’s Environmental Permitting Part A 
Guidance list the main polluting substances. 
 

Effective height of release 
The extent to which dispersion occurs depends on the height of release. This is 
determined by the height of the physical release point above ground plus additional plume 
rise due to the momentum or temperature of the plume. The height to which the plume 
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rises will also be affected by meteorological factors such as air temperature and wind 
speed. For screening purposes the effective height of release (see Appendix D) can 
usually be assumed to be the point of discharge to the atmosphere (i.e. top of the stack or 
vent), as any plume rise or momentum effects can be ignored at this stage. 
 
However, the effective height of release could be considered as zero where the point of 
discharge: 
 
• is less than 3m above the ground or building on which it is located or 
• is greater than 3m above the ground or building on which it is located but less than the 

height of any building within a distance 5L from the point of discharge (where L is the 
lesser of the building height and the maximum projected width between two points at 
the same height in the building). This criterion is based on the assumption that such 
releases may become entrained in the building wake cavity. 

 
This generally applies to releases considered to be fugitive. 
 
Where the height of the release is greater than 3m above the ground or building on which 
it is located but less than 2.5 times the height of the building the stack is positioned on or 
the tallest adjacent building within 5L, the effective height of release can be estimated 
from: 

⎟
⎠
⎞

⎜
⎝
⎛ −= 166.1

H
UactHUeff  

Where:  
 
H is the height (m) of the tallest adjacent building within the distance 5L (where L is the 
lesser of the building height and the maximum projected width between two points at the 
same height in the building) 
Ueff is the effective stack height 
Uact is the actual (physical) stack height 
 

Predicted and measured data  
The release inventory should be based on measured data for an existing installation or 
activity.  This will be the “base case” situation when conducting appraisal of options to 
control emissions for an existing installation.   
 
Estimates of releases should be used for new installations and options considered 
besides the base case. Where possible, estimates of releases should be backed up by 
information from pilot trials or similar operations elsewhere. Where uncertainties exist in 
estimated values, it is usual to assume the “worst case” and to state any assumptions 
made. 
 
Emissions that will occur using the proposed techniques should be evaluated in terms of 
the full performance capacity of that technique during normal operation. 
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You should describe how the concentrations of releases vary over time to ensure that 
representative operational situations have been assessed.  Also describe the plant load at 
which the emissions are applicable, e.g. batch or continuous, average load or peak load. It 
may be necessary to evaluate more than one operating scenario to ensure that the risks 
resulting from the worst case situation have been assessed. 
 
The emissions released from these different operational situations should be related to 
those that result in long term effects (e.g. continuous releases over a long time period, or 
regular batch releases, that do not result in great variation in concentration) and those that 
result in short-term effects caused by intermittent or periodic peak emissions at relatively 
high concentrations released over a short period of time. 
 

Statistical basis of data  
It is important that releases are expressed according to any relevant standard conditions 
and that the statistical basis from which they are derived is provided. The reference 
conditions of substances in releases to air from point sources are: temperature 273 K (0 
°C), pressure 101.3 kPa (1 atmosphere), no correction for water vapour or oxygen. 
Further information on the measurement basis of certain substances is provided in the 
“Requirements for IPPC directive activities” within Environment Agency’s How to Comply 
with your environmental permit guidance2 and any specific guidance for your industrial 
sector or activity.  
 
The same averaging period should be used for comparison of emissions against 
environmental standards.  For example, most long term standards are expressed as an 
annual mean and many short term standards as an hourly mean. Note that there are 
certain exceptions to this which are important when considering compliance with statutory 
EQS.  Some conversion factors are provided in Table 2.1. 
 
Table 2.1 – Conversion factors for environmental standards 
From        To  
 

15 minutes 1 hour 8 hours 24 hours 

1 hour 1.34 1 0.7 0.59 
For example, multiply by 0.7 to convert hourly data to 8 hourly data 
 
Specific consumption data should be provided for performance indicator purposes as 
described in the relevant Technical Guidance Notes. You should specify the most 
appropriate material or product on which to base the specific consumption data. These will 
also be described in Technical Guidance Notes, where relevant.  
 

Receptors 
You should identify all possible receptors and include them in your assessment. H1 Annex 
(a) Amenity and accident risks from installations and waste operations gives advice on 
identifying receptors. 
 

                                                 
2 Environment Agency. (2010). How To Comply With Your Environmental Permit. Environment Agency, 
Bristol. (Available on our website.) 
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Note that conservation sites need only be considered where they fall within set distances 
of the activity: 
 
• Special Protection Areas (SPAs), Special Areas of Conservation (SACs) or Ramsar 

sites within 10km of the installation (or 15km coal- or oil-fired power station) 
• Sites of Special Scientific Interest (SSSIs), National Nature Reserves (NNRs), Local 

Nature Reserves (LNRs), local wildlife sites and ancient woodland within 2km of the 
location of the installation 

 
Some larger emitters may be required to screen to 10km or 15km for SSSIs. Relevant 
screening distances should be discussed with the permitting officer where clarification is 
required. 
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Assess emissions against local standards 
Estimating the predicted environmental concentration 
You should check the acceptability of emissions against the relevant statutory and 
guideline air quality standards. You should provide a qualitative response to this 
assessment, as indicated in the software tool. This should be done by estimating the 
Predicted Environmental Concentration (PEC) of each released substance: 
 

PEC = Process Contribution + Background Concentration 
 
Detailed assessment of short-term effects is often complex as the maximum process 
contribution and maximum background concentration may be separated both temporally 
and spatially, so that the addition of the two “worst case” concentrations together may not 
represent a likely event. A pragmatic approach is suggested, where the short term 
background concentration is taken to be twice the long term background concentration: 
 

PECshort term = PCshort term + (2 x Backgroundlong term) 
 

Identifying significant releases 
There are three types of air quality standards that operators should compare the PECs for 
an installation against.  
 
Community (EU) Air Quality Limit values 
 
You should consider further control measures if an EU Air Quality Limit is already 
exceeded or may be exceeded by the additional contribution from your proposed activity. 
For IPPC activities, this should take into account the practicality and reasonableness of 
going beyond indicative BAT, based on the contribution that the installation makes toward 
the problem and the likelihood of remedial action elsewhere. In some cases, it may be 
appropriate for you to use control measures that are stricter than suggested in guidance 
(or considered to be Best Available Techniques under IPPC) to protect the environment.  
 
Where a new installation would only make a minor contribution to a breach, it will normally 
be more desirable for Regulators (and Local Authorities where relevant) to consider 
controls on other major sources of pollution rather than imposing excessive costs or 
refusing a permit. 
 
EU Air Quality Target Values, National Air Quality Objectives and non-statutory guidelines 
(for example, Environmental Assessment Levels). 
 
There is no explicit requirement to impose stricter conditions than indicative BAT to 
comply with these national or non-statutory objectives.  However, they are a benchmark 
for harm and further controls should be considered, taking account of their costs and 
benefits, where the releases constitute a major proportion to one of these standards or 
objectives.  Any significant contribution to a breach is likely to be unacceptable but will be 
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assessed on a case by case basis taking account of the costs and benefits of the 
situation. 
 

Assessment of nature conservation sites. 
 
The impact of the operation should be considered on relevant local statutory conservation 
sites (Special Areas of Conservation, Special Protection Areas, Ramsar sites and Sites of 
Special Scientific Interest) and other sites such as local nature reserves or ancient 
woodland. 
 
Statutory conservation sites are protected by law and it may be necessary to apply stricter 
control techniques than would otherwise be required under Best Available Techniques in 
order to meet the requirements of the legislation.   
 
Local wildlife sites play an important role in delivering both UK and local biodiversity action 
plan targets and provide a widely distributed network of wildlife refuges in support of the 
statutory sites.  Where the appropriate environmental standard (typically a critical load or 
critical level) is exceeded over the site and the facility makes a significant contribution to 
that exceedance, further controls should be considered taking account of their costs and 
benefits.  Any contribution which leads to significant pollution is likely to be unacceptable.   
 
Farmers who are within the Intensive Livestock sector should follow the guidance set out 
in H1 Annex B, available via the Environment Agency website. 
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Summarise the effects of your emissions 
Estimating total impact of emissions 
Operators should summarise the total risk from their long term emissions by summing 
Environmental Quotients (EQ), the ratio of each Process Contribution to its respective 
standard: 
 

cesubs

cesubs
cesubs Benchmark

onContributiocess
QuotienttalEnvironmen

tan

tan
tan

Pr
=  

 
The total impact from emissions is the sum of EQ from all released substances: 
 

ntotal EQEQEQEQ +++= ...21  

 
It should be recognised however that EQ do not provide a completely accurate 
assessment of the effects of the releases on the environment and assume that: 
 
• effects are linearly proportional to the concentration of a substance in the 

environmental medium into which it is released 
• standards correspond to identical levels of effect for all substances and all media  
• there are no synergistic or antagonistic effects between substances. 
 
Despite these limitations, EQ are useful for comparing the relative performance of control 
options at a particular location and are sufficient for the majority of applications. 
 

Using EQ to compare control options 
This EQ approach allows operators to compare the total impact of air emissions from 
different options. It can also be applied to releases to other media to make cross-media 
comparisons of options. 
 
The H1 software tool can be used to perform the calculations and present the information 
as histograms.  
 
It should be noted though that the EQ approach also relates only to long-term effects. 
Some control options should be ruled out on the basis of unacceptable short term 
impacts. The relative weight given to short term effects in the ranking options should be 
commensurate with the importance of impacts and should be justified by the operator.  
 

Deposition of air emissions onto land 
Some operators will need to assess the impact of their emissions being deposited onto 
surrounding land.  This can be done in three stages: 
 

• Screen out insignificant emissions  
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• calculate process contributions 
• evaluate consequences. 

 
The approach set out here considers only those substances that are deposited to land via 
air emissions.  Direct releases of polluting substances to land should be avoided by the 
use of appropriate measures.  There are certain activities where releases to land are 
accepted under specified conditions, for example slurry spreading in the intensive 
livestock sector and landfill operations.  In these cases, other risk assessment guidance 
more appropriate to the consideration of direct releases from these specific activities 
should be used. 
 
This method differs to that used for assessing emissions to air in that it does not use 
standards for harm to soils. An alternative way to assess deposition impacts would be to 
estimate deposition rates and compare these with maximum deposition rates for the 
protection of soils. However, reliable maximum deposition rates are only available for a 
few substances. There are no statutory Environmental Quality Standards in the UK for 
releases to land by deposition and few suitable standards are available. 
 

Screen out insignificant emissions 
Substances released to air do not need to be assessed for deposition to ground unless: 
 
• they are highly toxic, bioaccumulative or persistent (see Appendix B) 
• they may have an effect on sensitive receptors which occur within the distance criteria 

outlined in the section ‘Screening for nature conservation sites’. 
• they contribute to acidification and eutrophication and are released in substantial 

quantities. For nature conservation sites they contribute >1% of the relevant critical 
load 

• for substances where the maximum deposition rate (MDR) is available (see Appendix 
B, Table B8), the process contribution to air is >1% of the MDR 

• for substances where no MDR is available, the process contribution to air  >1% of the 
relevant long term air standard.  

 
Although standards for air cannot be assumed to be directly protective of soils, the 
purpose of this guideline is to provide a general screen for those emissions that are 
released in small quantities. 
 
Long-range transport of emissions likely to cause acidification or eutrophication is 
controlled by several measures, including The National Emissions Ceilings Directive, the 
Large Combustion Plant Directive and the Directive on Sulphur Content of Liquid Fuels. 
Operators of power stations, refineries, integrated iron and steelworks or other activities 
likely to release such substances should consult the Environment Agency to discuss how 
they should be assessed. 
 
The contribution to these effects from releases of such substances from most other IPPC 
activities can generally be considered negligible. 
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Calculate process contributions 
If detailed emissions modelling of emissions was conducted as part of the assessment of 
releases to air, then the results of this modelling should be used. 
 
Alternatively, the process contribution of air emissions deposited to land can be calculated 
by: 

( )
1000

864003DVPC air
ground

××××
=

  RR  PC
  

Where: 
PCground = process contribution to daily deposition rate (mg/m2/day) 
RR = release rate (g/s) 
DV = deposition velocity (taken to be 0.01m/s) 
PCair = Process contribution to air, based on maximum annual average ground level 
concentration for unit mass release rate (µg/m3/g/s).   
 
The value of 3 is a nominal factor to convert dry deposition to total deposition and the 
value 86,400 is a correction factor from days to seconds.  
 
Deposition from air to land is a long-term effect and process contributions to air should be 
taken from those derived in the section entitled ‘Calculate process contributions’ or from 
detailed dispersion models. 
 
Dry deposition is affected by a number of factors including the characteristics of the 
atmosphere, the nature of the receiving surface and depositing material.  The resistance 
to transfer from the atmosphere to receiving surface in the lowest layers of the 
atmosphere imposes an upper limit on the value of the deposition velocity. In stable 
conditions this is 0.01m/s and this value could be used to calculate the predicted 
concentration 3. A deposition velocity of this magnitude is generally appropriate for 
particles of less than 10�m and will be conservative for particles smaller than this. 
 

Evaluate consequences 
Since there are no statutory Environmental Quality Standards in the UK for deposition 
onto land and few suitable standards, you should assess the impacts of potentially 
significant deposition qualitatively with reference to: 
 
• the presence of potentially vulnerable or sensitive receptors e.g. human and animal 

health, soils systems and nature conservation sites within the distance criteria outlined 
in the section ‘Screening for nature conservation sites’. 

• further modelling of the deposition (where not already conducted as part of modelling 
of air dispersion) and loading over annual and longer term periods 

• the persistence of the substance, e.g. biodegradability, conversion, retention and 
mobility in soil 

• the acidification, eutrophication (where relevant) and toxicity effects 

                                                 
3 Jones JA, 1983, Models to allow for the effects of coastal sites, plume rise and buildings on the dispersion of 
radionuclides and guidance on the value of deposition velocity and washout coefficients NRPB-R157 
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• acceptability of the effects against available standards (see Appendix B). 
 
You should seek further advice from the Environment Agency on the scope and detail of 
such an assessment, as this is likely to be location specific. 
 

What you should do next 
If you are happy that you have completed your assessment of emissions to air correctly, 
you should: 
• complete any other risk assessments for your activity, as set out in Step 2 of H1 

Environmental Risk Assessment – Overview 
• if you have assessed all the risks from your activity, continue with Step 3 of H1 

Environmental Risk Assessment – Overview for advice on choosing control 
measures.. 

 
You will also need to report your assessment of air emissions and Appendix C of this 
guide explain what information you should include. 
 

Calculate process contributions 
 
If you already have detailed dispersion modelling data available that is valid for your 
activities, then you can use this instead of the method below. The H1 software tool will let 
you enter your own data.  
 
Where detailed modelled data is not available, estimate the process contribution by: 
 

PCair = DF x  RR 
 
where: 
PCair = process contribution to air (µg/m3) 
RR = release rate of substance in g/s 
DF = dispersion factor, expressed as the maximum average ground level concentration 
per unit mass release rate (µg/m3/g/s), based on annual average for long term releases 
and hourly average for short term releases 
 

Release rate (RR) 
Different process options may lead to variations on the pattern of releases.  For example, 
a process operated intermittently may give lower annual concentrations but an increased 
frequency of short-term peaks compared to one run continuously.  Furthermore, although 
the long-term average concentration may have been rendered acceptable by generally 
good dispersion there may, on occasions, be unacceptable short term peaks. 
 
Both long term and short term effects of releases should be considered in the 
assessment, according to the pattern of releases from the activities.  It is also important, 
particularly with short term concentrations, that they are calculated on the same basis as 
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corresponding environmental standards e.g. over the same averaging period or percentile 
exceedence. 
 

Dispersion factor (DF) 
Table 3.1 gives appropriate dispersion factors (note that these factors are already built 
into the software tool and are shown here for general reference). Linear interpolation is 
recommended for elevated stacks of 50 metres or above. For assessment of landfill 
emissions see Annex I. 
 

Dispersion Factor 
(µg/m3/g/s) 

Effective 
height of 

release (m) 
 

long term: 
maximum annual 

average 

 
monthly average 

short term: 
maximum hourly 

average 
0 148 529 3900 

10 32 34 580 
20 4.6 6.2 161 
30 1.7 2.3 77 
50 0.52 0.68 31 
70 0.24 0.31 16 

100 0.11 0.13 8.6 
150 0.048 0.052 4.0 
200 0.023 0.026 2.3 

Table 3.1 – Dispersion factors for calculating process contributions to air 
 
The dispersion factors for long- and short-term releases assume “worst case” conditions. 
The factors are derived from a mathematical dispersion model and are presented as 
maximum average ground level concentrations for unit mass emission rates, at different 
effective stack heights. These factors assume worst case dispersion conditions with no 
allowance made for thermal or momentum plume rise and so the process contributions 
calculated are likely to be an overestimate of the actual concentrations 
 
The dispersion factors for long-term releases are presented as maximum annual 
averages, and for short-term releases, as maximum hourly averages.  The factors for long 
term emissions were calculated using ADMS3, a roughness length of 0.1m. Short-term 
factors were also calculated with ADMS3 and roughness length 0.1m. For releases at 
ground level, meteorological conditions corresponding to Pasquill-Gifford (PG) Class F 
were used, and PG Class B for releases above ground level.  Monthly average factors 
were determined using hourly sequential data 2003-07 and ADMS 4.1.  Previous checks 
suggest that the change in model from ADMS 3 to ADMS 4 does not affect the 
predictions.  
 

Photochemical ozone 
Note: you should also state if no chemicals you release have the potential to create 
ozone. 
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Ground level ozone is a highly reactive pollutant that may damage human health, 
vegetation and materials. It is produced by the action of sunlight on volatile organic 
compounds (VOCs) and oxides of nitrogen (NOx) depending on: 
 
• the availability of NOx downwind of a source controls the area within which ozone may 

form   
• the presence and characteristics of VOCs within this area controls the magnitude and 

distribution of ozone. 
 
The potential for VOCs to form ozone depends on their structure and reactivity. It can be 
expressed as an index of Photochemical Ozone Creation Potential4 (POCP), which is the 
ratio of the change in photochemical ozone production due to an emission of a particular 
VOC to the ozone created by the same additional emission of ethylene: 
 

100*  
ethylene  withincrement Ozone

nhydrocarbo i for increment Ozone = POCP
th

i  

 
To estimate POCP for each proposed option: 
• estimate POCP for each released chemical multiplying the annual mass released by 

the POCP value from Appendix A (use the same mass basis for all substances and 
options) 

• add up your individual chemical POCPs to produce a total for each option.  

 
Screen out insignificant emissions 
Estimated process contributions should be screened against an appropriate 
environmental standard to see if they are significant. (Note that the H1 software tool will 
do this for you.) 
 

Choose the right environmental standard 
The most appropriate environmental standard should be selected for each substance, 
depending on local circumstances. The appropriate standard will usually depend on: 
 
• the released substance 
• whether the exposure is short or long term 
• whether the receptor is human health or ecological. 
 
Appendix B lists standards to protect human health and ecosystems from air emissions 
together with guidance on deriving and selecting standards. 
 

                                                 
4 UNECE (1991) Protocol to the 1979 Convention on Long-range transboundary air pollution concerning the 
control of emissions of volatile organic compounds or their transboundary fluxes. Geneva, 18 November 1991 
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Where groups of emissions have not been characterised (e.g. volatile organic compounds 
or metals), the most stringent standard should be applied as a precautionary approach. 
You may prefer to characterise the emissions composition more accurately to apply the 
less precautionary standards. 
 
Care should be taken to ensure that standards and process contributions are expressed in 
the same statistical basis. Conversion factors for different averaging times are provided in 
Table 2.1. 
 

Screening for nature conservation sites 
Nature conservation sites should be screened against the relevant standards in Appendix 
B if they occur within specified distance criteria, as detailed below.  
 
• Special Protection Areas (SPAs), Special Areas of Conservation (SACs) or Ramsar 

sites within 10km of the installation (or 15km coal- or oil-fired power station) 
• Sites of Special Scientific Interest (SSSIs), National Nature Reserves (NNRs), Local 

Nature Reserves (LNRs), local wildlife sites and ancient woodland within 2km of the 
location of the installation 

 
Some larger emitters may be required to screen to 10km or 15km for SSSIs. Relevant 
screening distances should be discussed with the permitting officer where clarification is 
required. 
 
The deposition of S and N at these sites should also be assessed against the relevant 
Critical Load for acidification and nutrient enrichment, as identified using the Air Pollution 
Information System (apis.ac.uk) 
 

Screen out insignificant process contributions 
Short-term and long-term process contributions should be screened against relevant 
standards provided in Appendix B.  
 
Process contributions can be considered insignificant if: 
 
• the long term process contribution is <1% of the long term environmental standard; 

and 
• the short term process contribution is <10% of the short term environmental standard  
 
(NB: Different significance criteria apply for the intensive livestock sector. See application 
guidelines in H1 Annex (b) Intensive farming) 
 
The long term process contribution 1% threshold is based on the judgements that:  
 
• it is unlikely that an emission at this level will make a significant contribution to air 

quality since process contributions will be small in comparison to background levels, 
even if a standard is exceeded; 
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• the proposed 1% threshold is two orders of magnitude below the standard and 
provides a substantial safety margin to protect health and the environment.  

 
The short term 10% process contribution threshold is based on the judgements that: 
 
• spatial and temporal conditions mean that process contributions are more likely to 

dominate ambient environmental concentrations; 
• short term background concentrations can be assumed to be twice long term 

concentrations; 
• the proposed 10% threshold is an order of magnitude below the standard and provides 

a substantial safety margin to protect health and the environment.  
 
Where potentially significant emissions are identified, the operator will need to decide 
whether more detailed air modelling is needed before choosing control measures. 
 

Decide if you need detailed air modelling 
It may be worth carrying out more sophisticated modelling of air emissions before 
choosing control measures. Such modelling will require specialist expertise but may 
produce more accurate risk estimates to justify the use of less precautionary control 
measures. 
 
Guidelines on choosing more detailed modelling is given below. Note that these 
guidelines are ‘rules of thumb’ rather than absolute thresholds and operators should take 
a broad view of the costs and benefits of carrying out more detailed modelling. 
 
Operators should provide a reasoned explanation for their judgement on whether detailed 
modelling is needed. 
 

Detailed modelling of long term emissions 
As a guide, detailed modelling of long term emissions may be useful where: 
 
• local receptors may be sensitive to long term emissions 
• released substances fall under an Air Quality Management Plan 
• the sum of the background concentration and process contribution exceed 70% of the 

appropriate long term standard: 
 

PClong term + background concentration > 70% standard 
 
This 70% suggested guideline is based on the judgements that: 
 
• background concentrations will usually dominate process contributions for long term 

releases 
• process contributions may lead to a breach of standards where background levels of a 

substance are already high 
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• there is a likely possible error margin of ± 50% in monitoring data of background 
levels. 

 
Whilst it could be argued that background measurements include existing process 
contributions, it is likely that ambient background monitoring points underestimate the 
local ground level impact of process contributions. Adding the process contribution and 
background concentration to decide the need for detailed modelling is therefore 
precautionary.  
 
Estimated background air pollution maps for 2006 and projections for other years may be 
obtained from the UK Air Quality Archive website 5. You should explain the location and 
measurement basis of background data and ensure that the same statistical basis is used 
to calculate process contributions and background concentrations.  
 

Detailed modelling of short term emissions 
As a guide, detailed modelling of short term emissions may be useful where: 
 
• local receptors may be sensitive to short term emissions; 
• the short term process contribution is more than 20% of the relevant short term 

environmental standard minus twice the long term background concentration: 
 

PCshort term > 20% (standardshort term – 2xbackgroundlong term) 
 
Note that this assumes the short term ambient background concentration to be twice the 
long term ambient concentration. 
 
Detailed assessment of short-term effects is often complex because the maximum 
process contribution and maximum background concentration may be separated both 
temporally and spatially so that the addition of the two “worst case” short-term 
concentrations together is unlikely.  Estimates of short term predicted environmental 
concentration (PEC) may also have an error factor of 4 to 5. 
 

Detailed modelling of small point sources 
You may make a case to the Environment Agency that detailed modelling is not warranted 
for some small, low risk releases: 
 
• gas and distillate oil-fired boilers with an aggregated thermal input less than 20MW 
• small point sources such as vents and short stacks. 
 
Combustion plants with a thermal input less than 20MW are only covered by PPC 
regulations if they are an associated activity to any of the listed activities.  As stand-alone 
units, they are not considered to be major sources of pollution but are subject to the 
requirements of the Clean Air Act. Whilst it is important that the environmental impact of 

                                                 
5 http://www.airquality.co.uk/laqm/tools.php?tool=background06 
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these sources is estimated, it is considered that the risk from these sources will not often 
warrant detailed dispersion modelling to be undertaken as part of this assessment. 
 
Where an operator has combustion plant with an aggregated thermal input of less than 
20MW, it is recommended that they discuss with the Environment Agency whether 
modelling is justified.  This will usually be based on consideration of the local geographical 
situation and local environmental quality. 
 

Detailed modelling of sensitive receptors 
Detailed modelling of releases may be needed where sensitive receptors may be exposed 
to short or long term releases. Sensitive receptors include: 
 
• any human population (e.g. schools, hospitals or neighbouring properties) 
• nature conservation sites if they occur within distance criteria outlined in the section 

‘Screening for nature conservation sites’. 
• a groundwater vulnerable zone 
• other exceptional concerns. 
 
Information on the location of these sites can be obtained from various sources, including 
ambient data. 
 

Advice on detailed modelling 
Operators should describe the methods and assumptions used to carry out further 
dispersion modelling and revise their process contributions accordingly. 
 
Appendix C gives reporting guidelines on air dispersion modelling based on the 
Environment Agency’s internal practices. 
 
Where there is a local sensitive receptor, operator should seek further advice from the 
competent regulatory authority on the scope and detail of further assessment. 
 
Some industrial sectors may also have relevant sector-specific protocols and codes of 
practice that may be used and should contact the local regulator for further information. 
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Assess emissions against local standards 
Estimating the predicted environmental concentration 
You should check the acceptability of emissions against the relevant statutory and 
guideline air quality standards. You should provide a qualitative response to this 
assessment, as indicated in the software tool. This should be done by estimating the 
Predicted Environmental Concentration (PEC) of each released substance: 
 

PEC = Process Contribution + Background Concentration 
 
Detailed assessment of short-term effects is often complex as the maximum process 
contribution and maximum background concentration may be separated both temporally 
and spatially, so that the addition of the two “worst case” concentrations together may not 
represent a likely event. A pragmatic approach is suggested, where the short term 
background concentration is taken to be twice the long term background concentration: 
 

PECshort term = PCshort term + (2 x Backgroundlong term) 
 

Identifying significant releases 
There are three types of air quality standards that operators should compare the PECs for 
an installation against.  
 
Community (EU) Air Quality Limit values 
 
You should consider further control measures if an EU Air Quality Limit is already 
exceeded or may be exceeded by the additional contribution from your proposed activity. 
For IPPC activities, this should take into account the practicality and reasonableness of 
going beyond indicative BAT, based on the contribution that the installation makes toward 
the problem and the likelihood of remedial action elsewhere. In some cases, it may be 
appropriate for you to use control measures that are stricter than suggested in guidance 
(or considered to be Best Available Techniques under IPPC) to protect the environment.  
 
Where a new installation would only make a minor contribution to a breach, it will normally 
be more desirable for Regulators (and Local Authorities where relevant) to consider 
controls on other major sources of pollution rather than imposing excessive costs or 
refusing a permit. 
 
EU Air Quality Target Values, National Air Quality Objectives and non-statutory guidelines 
(for example, Environmental Assessment Levels). 
 
There is no explicit requirement to impose stricter conditions than indicative BAT to 
comply with these national or non-statutory objectives.  However, they are a benchmark 
for harm and further controls should be considered, taking account of their costs and 
benefits, where the releases constitute a major proportion to one of these standards or 
objectives.  Any significant contribution to a breach is likely to be unacceptable but will be 
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assessed on a case by case basis taking account of the costs and benefits of the 
situation. 
 
Assessment of nature conservation sites. 
 
The impact of the operation should be considered on relevant local statutory conservation 
sites (Special Areas of Conservation, Special Protection Areas, Ramsar sites and Sites of 
Special Scientific Interest) and other sites such as local nature reserves or ancient 
woodland. 
 
Statutory conservation sites are protected by law and it may be necessary to apply stricter 
control techniques than would otherwise be required under Best Available Techniques in 
order to meet the requirements of the legislation. 
 
Local wildlife sites play an important role in delivering both UK and local biodiversity action 
plan targets and provide a widely distributed network of wildlife refuges in support of the 
statutory sites.  Where the appropriate environmental standard (typically a critical load or 
critical level) is exceeded over the site and the facility makes a significant contribution to 
that exceedance, further controls should be considered taking account of their costs and 
benefits.  Any contribution which leads to significant pollution is likely to be unacceptable. 
 
Farmers who are within the Intensive Livestock sector should follow the guidance set out 
in H1 Annex B, available via the Environment Agency website. 
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Summarise the effects of your emissions 
Estimating total impact of emissions 
Operators should summarise the total risk from their long term emissions by summing 
Environmental Quotients (EQ), the ratio of each Process Contribution to its respective 
standard: 

cesubs

cesubs
cesubs Benchmark

onContributiocess
QuotienttalEnvironmen

tan

tan
tan

Pr
=  

 
The total impact from emissions is the sum of EQ from all released substances: 

ntotal EQEQEQEQ +++= ...21  

 
It should be recognised however that EQ do not provide a completely accurate 
assessment of the effects of the releases on the environment and assume that: 
 
• effects are linearly proportional to the concentration of a substance in the 

environmental medium into which it is released 
• standards correspond to identical levels of effect for all substances and all media  
• there are no synergistic or antagonistic effects between substances. 
 
Despite these limitations, EQ are useful for comparing the relative performance of control 
options at a particular location and are sufficient for the majority of applications. 
 

Using EQ to compare control options 
This EQ approach allows operators to compare the total impact of air emissions from 
different options. It can also be applied to releases to other media to make cross-media 
comparisons of options. 
 
The H1 software tool can be used to perform the calculations and present the information 
as histograms.  
 
It should be noted though that the EQ approach also relates only to long-term effects. 
Some control options should be ruled out on the basis of unacceptable short term 
impacts. The relative weight given to short term effects in the ranking options should be 
commensurate with the importance of impacts and should be justified by the operator.  
 

Deposition of air emissions onto land 
Some operators will need to assess the impact of their emissions being deposited onto 
surrounding land. This can be done in three stages: 
 

• Screen out insignificant emissions  
• calculate process contributions 
• evaluate consequences. 
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The approach set out here considers only those substances that are deposited to land via 
air emissions. Direct releases of polluting substances to land should be avoided by the 
use of appropriate measures.  There are certain activities where releases to land are 
accepted under specified conditions, for example slurry spreading in the intensive 
livestock sector and landfill operations.  In these cases, other risk assessment guidance 
more appropriate to the consideration of direct releases from these specific activities 
should be used. 
 
This method differs to that used for assessing emissions to air in that it does not use 
standards for harm to soils. An alternative way to assess deposition impacts would be to 
estimate deposition rates and compare these with maximum deposition rates for the 
protection of soils. However, reliable maximum deposition rates are only available for a 
few substances. There are no statutory Environmental Quality Standards in the UK for 
releases to land by deposition and few suitable standards are available. 
 

Screen out insignificant emissions 
Substances released to air do not need to be assessed for deposition to ground unless: 
 
• they are highly toxic, bioaccumulative or persistent (see Appendix B) 
• they may have an effect on sensitive receptors which occur within the distance criteria 

outlined in the section ‘Screening for nature conservation sites’. 
• they contribute to acidification and eutrophication and are released in substantial 

quantities. For nature conservation sites they contribute >1% of the relevant critical 
load 

• for substances where the maximum deposition rate (MDR) is available (see Appendix 
B, Table B8), the process contribution to air is >1% of the MDR 

• for substances where no MDR is available, the process contribution to air  >1% of the 
relevant long term air standard. 

 
Although standards for air cannot be assumed to be directly protective of soils, the 
purpose of this guideline is to provide a general screen for those emissions that are 
released in small quantities. 
 
Long-range transport of emissions likely to cause acidification or eutrophication is 
controlled by several measures, including The National Emissions Ceilings Directive, the 
Large Combustion Plant Directive and the Directive on Sulphur Content of Liquid Fuels. 
Operators of power stations, refineries, integrated iron and steelworks or other activities 
likely to release such substances should consult the Environment Agency to discuss how 
they should be assessed. 
 
The contribution to these effects from releases of such substances from most other IPPC 
activities can generally be considered negligible. 
 

Calculate process contributions 
If detailed emissions modelling of emissions was conducted as part of the assessment of 
releases to air, then the results of this modelling should be used. 
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Alternatively, the process contribution of air emissions deposited to land can be calculated 
by: 

( )
1000

864003DVPC air
ground

××××
=

  RR  PC
  

 
Where: 
PCground = process contribution to daily deposition rate (mg/m2/day) 
RR = release rate (g/s) 
DV = deposition velocity (taken to be 0.01m/s) 
PCair = Process contribution to air, based on maximum annual average ground level 
concentration for unit mass release rate (µg/m3/g/s). 
 
The value of 3 is a nominal factor to convert dry deposition to total deposition and the 
value 86,400 is a correction factor from days to seconds.  
 
Deposition from air to land is a long-term effect and process contributions to air should be 
taken from those derived in the section entitled ‘Calculate process contributions’ or from 
detailed dispersion models. 
 
Dry deposition is affected by a number of factors including the characteristics of the 
atmosphere, the nature of the receiving surface and depositing material.  The resistance 
to transfer from the atmosphere to receiving surface in the lowest layers of the 
atmosphere imposes an upper limit on the value of the deposition velocity.  In stable 
conditions this is 0.01m/s and this value could be used to calculate the predicted 
concentration 6.  A deposition velocity of this magnitude is generally appropriate for 
particles of less than 10�m and will be conservative for particles smaller than this. 
 

Evaluate consequences 
Since there are no statutory Environmental Quality Standards in the UK for deposition 
onto land and few suitable standards, you should assess the impacts of potentially 
significant deposition qualitatively with reference to: 
 
• the presence of potentially vulnerable or sensitive receptors e.g. human and animal 

health, soils systems and nature conservation sites within the distance criteria outlined 
in the section ‘Screening for nature conservation sites’. 

• further modelling of the deposition (where not already conducted as part of modelling 
of air dispersion) and loading over annual and longer term periods 

• the persistence of the substance, e.g. biodegradability, conversion, retention and 
mobility in soil 

• the acidification, eutrophication (where relevant) and toxicity effects 
• acceptability of the effects against available standards (see Appendix B). 
 

                                                 
6 Jones JA, 1983, Models to allow for the effects of coastal sites, plume rise and buildings on the dispersion of 
radionuclides and guidance on the value of deposition velocity and washout coefficients NRPB-R157 
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You should seek further advice from the Environment Agency on the scope and detail of 
such an assessment, as this is likely to be location specific. 
 

What you should do next 
If you are happy that you have completed your assessment of emissions to air correctly, 
you should: 
 
• complete any other risk assessments for your activity, as set out in Step 2 of H1 

Environmental Risk Assessment – Overview 
• if you have assessed all the risks from your activity, continue with Step 3 of H1 

Environmental Risk Assessment – Overview for advice on choosing control 
measures.. 

 
You will also need to report your assessment of air emissions and Appendix C of this 
guide explain what information you should include. 
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Appendix A - Photochemical Ozone Creation Potential 
The following table gives Photochemical Ozone Creation Potential values relative to 
ethylene, derived for organic compounds and NOx concentrations typical of northwest 
Europe using a Master Chemical Mechanism after: 
 
Derwent, RG; Jenkin, ME; Saunders, SM; and Pilling, MJ. 1998. Photochemical Ozone 
Creation Potential for Organic Compounds in Northwest Europe Calculated with a Master 
Chemical Mechanism. Atmospheric Environment 32 (14/15) 
 
Jenkin, ME; Hayman, DH; 1999. Photochemical Ozone Creation Potential for Oxygenated 
Volatile Organic Compounds: Sensitivity to Variations in Kinetic and Mechanistic 
Parameters. Atmospheric Environment 33 
 
Hydrocarbon Photochemical ozone creation potential 

alkanes 
methane 0.6 
ethane 12.3 
propane 17.6 
n-butane 35.2 
i-butane 30.7 
n-pentane 39.5 
i-pentane 40.5 
Neopentane 17.3 
n-hexane 48.2 
2-methylpentane 42.0 
3-methylpentane 47.9 
2,2-dimethylbutane 24.1 
2,3-dimethylbutane 54.1 
n-heptane 49.4 
2-methylhexane 41.1 
3-methylhexane 36.4 
n-octane 45.3 
n-nonane 41.4 
2-methyloctane 70.6 
n-decane 38.4 
2-methylnonane 65.7 
n-undecane 38.4 
n-dodecane 35.7 
cyclohexane 29.0 
cyclohexanone 29.9 
cyclohexanol 51.8 
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Hydrocarbon Photochemical ozone creation potential 
alkenes 

ethylene 100 
propylene 112.3 
but -1- ene 107.9 
cis -but -2 - ene 114.6 
trans - but - 2 - ene  113.2 
methylpropene 62.7 
cis - pent - 2 - ene 112.1 
trans - pent - 2 - ene 111.7 
pent - 1 - ene 97.7 
2-methylbut-1-ene 77.1 
3-methylbut-1-ene 67.1 
2-methylbut-2-ene 84.2 
hex - 1- ene 87.4 
cis - hex -2- ene 106.9 
trans - hex -2- ene 107.3 
styrene 14.2 
1,3 butadiene 85.1 
isoprene 109.2 

alkynes 
acetylene 8.5 

aromatics 
benzene 21.8 
toluene 63.7 
o-xylene 105.3 
m-xylene 110.8 
p-xylene 101.0 
ethylbenzene 73.0 
n-propylbenzene 63.6 
i-propylbenzene 50.0 
1,2,3-trimethylbenzene 126.7 
1,2,4-trimethylbenzene 127.8 
1,3,5-trimethylbenzene 138.1 
o-ethyltoluene 89.8 
m-ethyltoluene 101.9 
p-ethyltoluene 90.6 
3,5-dimethylethylbenzene 132.0 
3,5-diethyltoluene 129.5 

aldehydes 
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Hydrocarbon Photochemical ozone creation potential 
formaldehyde 51.9 
acetaldehyde 64.1 
propionaldehyde 79.8 
butyraldehyde 79.5 
i-butyraldehyde 51.4 
pentanaldehyde 76.5 
benzaldehyde - 9.2 

ketones 
acetone 9.4 
methylethylketone 37.3 
methyl-i-butylketone 49.0 
methylpropylketone 54.8 
diethylketone 41.4 
methyl - i - propylketone 36.4 
hexan -2- one 57.2 
hexan -3- one 59.9 
methyl -t- butylketone 32.3 

alcohols 
methanol 14.0 
ethanol 39.9 
1-propanol 56.1 
2-propanol 18.8 
1-butanol 62.0 
2-butanol 44.7 
2-methyl-1-propanol 36.0 
2-methyl-2-propanol 10.6 
3-pentanol 59.5 
2-methyl-1-butanol 48.9 
3-methyl-1-butanol 43.3 
2-methyl-2-butanol 22.8 
3-methyl-2-butanol 40.6 
diacetone alcohol 26.2 
4-hydroxy-4-methyl-2-pentanone 30.7 

diols 
ethane-1,2-diol 37.3 
propane-1,2-diol 45.7 

ethers 
dimethyl ether 18.9 
diethyl ether 44.5 

This
 do

cu
men

t is
 ou

t o
f d

ate
 an

d w
as

 w
ith

dra
wn (

01
/02

/20
16

)



  

H1 Annex  F  Air Emissions                                                                        v 2.2 December 2011 31 

Hydrocarbon Photochemical ozone creation potential 
methyl-t-butyl-ether 17.5 
Di-i-propyl ether 39.8 
ethyl-t-butyl ether 24.2 
glycol ethers  
2-methoxy ethanol 30.7 
2-ethoxy ethanol 38.6 
1-methoxy-2-propanol 35.5 
2-butoxy ethanol 48.3 
1-butoxy-2-propanol 46.3 

esters 
methyl formate 2.7 
methyl acetate 5.9 
ethyl acetate 20.9 
n-propyl acetate 28.2 
i-propyl acetate 21.1 
n-butyl acetate 26.9 
s-butyl acetate 27.5 
t-butyl acetate 5.3 

organic acids 
formic acids 3.2 
acetic acid 9.7 
propionic acid 15.0 

new oxygenates 
dimethoxy methane 16.4 
dimethyl carbonate 2.5 

halocarbons 
chloromethane 0.5 
methylene chloride 6.8 
chloroform 1.7 
methylchloroform 0.9 
tetrachloroethylene 2.9 
trichloroethylene 32.5 
vinyl chloride 27.2 
1,1-dichloroethane 23.2 
cis -dichloroethylene 44.7 
trans -dichloroethylene 39.2 

other emissions 
nitric oxide -42.7 
nitrogen dioxide 2.8 
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Hydrocarbon Photochemical ozone creation potential 
sulphur dioxide 4.8 
carbon monoxide 2.7 
 
Table A1 - POCP values calculated relative to ethylene  
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Appendix B – Environmental standards for air 
Numerical references in the tables relate to the references that appear after the tables.  
 
TABLE B1 - STATUTORY AIR QUALITY LIMIT VALUES, TARGET VALUES AND 
OBJECTIVES  
 
Nitrogen Dioxide 
 Statutory limit values, target values and objectives 

Ambient Air Directive 
 

UK Air Quality Strategy 
 

Measured as 

Limit Value4,6 Objectives1,2,3 
1-hour mean 200 μg/m3 

105 ppb 
1 Jan 2010   

(max 18 exceedences a year)

200 μg/m3 
105 ppb 

by end of 2009  
(max 18 exceedences a year) 

Annual mean 40 μg/m3 
21 ppb 

1 Jan 2010 

40 μg/m3 
21 ppb 

by end of 2005 
Annual mean for 
protection of 
vegetation and 
ecosystems 

a 30 μg/m3 
16 ppb 

in force since 19 July 2001 
(total NOx expressed as 

nitrogen dioxide) 

 

a Critical Level  
 
The UK air quality objectives for ecosystems apply only in those parts of the UK which 
are: more than 20km from an agglomeration (i.e. an area with a population of more than 
250,000); ·more than 5km away from industrial sources regulated under Part A1 of the 
Environmental Permitting Regulations); ·motorways; and ·built up areas of more than 
5,000 people.  
 
However, the regulatory agencies have agreed with the nature conservation agencies that 
non-statutory critical levels for the protection of ecosystems should be applied to all nature 
conservation sites regardless of their location. Critical levels relevant to all nature 
conservation sites are included in Table B4. 
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Sulphur dioxide 
 Statutory limit values, target values and objectives 
Measured as Ambient Air Directive UK Air Quality Strategy 
 Limit Value4,6 Objectives1,2,3 
15-minute mean  266 μg/m3 

100 ppb 
by end of 2005 

(max 35 exceedences a year) 
1-hour mean 350 μg/m3 

132 ppb 
In force since 1 Jan 2005 

(max 24 exceedences a year)

350 μg/m3 
132 ppb 

by end of 2004 
(max 24 exceedences a year) 

24-hour mean 125 μg/m3 
47 ppb 

In force since 1 Jan 2005 
(max 3 exceedences a year) 

125 μg/m3 
47 ppb 

by end of 2004 
(max 3 exceedences a year) 

Annual & winter 
(1 Oct. to 31 
March) values for 
protection of 
vegetation and 
ecosystems 

a 20 μg/m3 
8 ppb 

 
In force since 19 July 2001 

 

a Critical Level.  
 
Particulates (PM10) 
 Statutory limit values, target values and objectives 
Measured as Ambient Air Directive UK Air Quality Strategy 

 Limit Value4,6 Objectives1,2,3 
24-hour mean  50 μg/m3 

In force since 1 Jan 2005 
(max 35 exceedences a year)

50 μg/m3 
by end of 2004 

(max 35 exceedences a year) 
 

Annual mean  
40 μg/m3 

In force since 1 Jan 2005 
 

 
40 μg/m3 

by end of 2004 

Indicative 2010 objectives for PM10 (from the 2000 Strategy and 2003 Addendum) have 
been replaced by an exposure reduction approach for PM2.5 
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Particulates (PM2.5) 
 Statutory limit values, target values and objectives 
Measured as Ambient Air Directive UK Air Quality Strategy 
 Limit Value6 Objectives 

25 μg/m3 
by 2010 

 

 Annual mean 

 
20 μg/m3 

by 1st January 2020 
 

 

 
Ozone 
 Statutory limit values, target values and objectives 
Measured as Ambient Air Directive UK Air Quality Strategy 
 Target Value4,6 Objectives1 
8-hour mean 120 μg/m3 

60 ppb 
b10 

(max. exceedences <25 days 
a year averaged over 3 

years) 

100 μg/m3 
50 ppb 

as daily maximum of running 8-
hr means by end of 2005 (max 
10 exceedences a year) 

AOT40 c 

calculated from 1 
hour values from 
May to July  (for 
the protection of 
vegetation) 

 
18,000 µg/m³.h per year  
averaged over five years 

 

b,cFor detailed definition of compliance criteria and definitions see the Regulations. 
 

Benzene 
 
 Statutory limit values, target values and objectives 
Measured as Ambient Air Directive UK Air Quality Strategy 
 Limit Value4,6 Objectives1,3 
Running annual 
mean 

 16.25 μg/m3 
5 ppb 

by end of 2003 
Annual mean 5 μg/m3 

1.54 ppb 
by 1 Jan 2010 

5 μg/m3 
1.54 ppb 

by end of 2010 
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1,3 Butadiene 
 Statutory limit values, target values and objectives 
Measured as Ambient Air Directive UK Air Quality Strategy 
 Limit Value Objectives1,2 
Running annual 
mean 

 2.25 μg/m3 
1 ppb 

by end of 2003 
 
Carbon monoxide 
 Statutory limit values, target values and objectives 
Measured as Ambient Air Directive UK Air Quality Strategy 
 Limit Value4,6 Objectives1,2 

8-hour mean Maximum daily running 8-hour 
mean 

d10 mg/m3 
8.6 ppm 

1 Jan 2005 

Maximum running daily 8-hour 
mean 

10 mg/m3 
8.6 ppm 

by end of 2004 
d For detailed definition of compliance criteria and definitions see the Regulations6 

 
Polycyclic aromatic hydrocarbons (PAH) 
 Statutory limit values, target values and objectives 
Measured as 4th Daughter Directive  UK Air Quality Strategy 
 iTarget Value5,6 Objectives1 
Annual mean 1 ng/m3 benzo[a]pyrene 

by 31 Dec 2012 
(For the total content within the 

PM10 fraction) 

0.25 ng/m3 
benzo[a]pyrene 

by 31st December 2010 

i‘Target Value’  means a concentration in the ambient air fixed with the aim of avoiding, 
preventing or reducing harmful effects on human health and the environment as a whole,  
to be obtained where possible over a given period. The Directive specifies that meeting 
the target values "would not" involve measures beyond application of best available 
techniques (BAT), and in particular "would not lead to the closure of installations". 
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Lead 
 Statutory limit values, target values and objectives 
Measured as Ambient Air Directive UK Air Quality Strategy 
 Limit Value4,6 Objectives1,2 

0.5 μg/m3 
by end of 2004 

Annual mean e0.5 μg/m3 
by 1 Jan 2005 

 
(by 1 Jan 2010 in the 
immediate vicinity of 

specific industrial sources) 
 

0.25 μg/m3 
by end of 2008 

eimit value to be met only by 1 January 2010 in the immediate vicinityn of the specific 
industrial sources situated on sites contaminated by decades of industrial activities. In 
such cases, the limit value until 1 January 2010 will be 1.0ug/m3. The area in which 
higher limit values apply must not extend further than 1,000 metres from such specific 
sources. 
 
Other Metals 
 Statutory limit values, target values and objectives 
Measured as 4th Daughter Directive  UK Air Quality Strategy 
 iTarget Value5,6 Objectives 
 
Arsenic 
Annual mean 
 

6 ng/m3 
by 31 Dec 2012 

For the total content within the 
PM10 fraction 

 

 
Cadmium 
Annual mean 
 

5 ng/m3 
by 31 Dec 2012 

For the total content within the 
PM10 fraction 

 

 
Nickel 
Annual mean 
 

20 ng/m3 
by 31 Dec 2012 

For the total content within the 
PM10 fraction 

 

i‘Target Value’  means a concentration in the ambient air fixed with the aim of avoiding, 
preventing or reducing harmful effects on human health and the environment as a whole,  
to be obtained where possible over a given period. The Directive specifies that meeting 
the target values "would not" involve measures beyond application of best available 
techniques (BAT), and in particular "would not lead to the closure of installations". 
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Table B4: Critical Levels For The Protection Of Vegetation And Ecosystems 
EQS or EALs may be revised over time, due to new legislation or new scientific 
information.  The regulators will update the data in this guidance from time to time, and 
the operator should ensure that they use the most up to date of these standards.  These 
guidelines apply at nature conservation sites. 
 
Pollutant Concentration μg/m3 Measured as: 

11 annual mean 
 
for sensitive lichen communities & 
bryophytes and ecosystems where 
lichens & bryophytes are an 
important part of the ecosystem’s 
integrity 

Ammonia 

31 annual mean 
 
for all higher plants (all other 
ecosystems) 

  
Sulphur dioxide 102 Annual mean 

 
for sensitive lichen communities & 
bryophytes and ecosystems where 
lichens & bryophytes are an 
important part of the ecosystem’s 
integrity 

 202 Annual mean 
 
for all higher plants (all other 
ecosystems) 

302 Annual mean 
 

Nitrogen oxides (as 
NO2) 

752 Daily mean 
Hydrogen fluoride 
 

<53 Daily mean 

Hydrogen fluoride <0.53  Weekly mean 
 
References  
1UN Economic & Social Council, Executive Body for the Convention on Long-Range 
Transboundry Air Pollution, ECE/EB.AIR/WG.5/2007/3. 
2WHO (2000) Air Quality Guidelines for Europe; 2nd Edition. WHO Regional Publications, 
European Series, No. 91.  
3Mc Cune, DC (1969a): Fluoride criteria for vegetation reflect the diversity of the plant 
kingdom. In a symposium: The technical significance of air quality standards. 
Environmental Science & Technology. 3: 720-735 

This
 do

cu
men

t is
 ou

t o
f d

ate
 an

d w
as

 w
ith

dra
wn (

01
/02

/20
16

)



  

H1 Annex  F  Air Emissions                                                                        v 2.2 December 2011 40 

 
Table B5: Environmental Assessment Levels For Air (For The Protection Of Human 
Health) 
EQS or EALs may be revised over time, due to new legislation or new scientific 
information. The Regulators will update the data in this guidance from time to time, and 
the Operator should ensure that they use the most up to date of these standards. EALs 
are provided for substances reported to the Environment Agency’s Pollution Inventory. 
Operators should consult their local Environment Agency office for advice where a 
substance they are assessing the release of does not have an EAL assigned in the table 
below or elsewhere in this Appendix. 
 
Substance Long term EAL 

μg/m3 

 Short term EAL 
μg/m3 

Acetaldehyde 370 9200 
Acetic acid 250 3700 
Acetic anhydride 1 40 
Acetone 18100 362000 
Acetonitrile 680 10200 
Acrylamide 0.6 18* 
Acrylic acid 300 6000 
Acrylonitrile 8.8 264* 
Allyl alcohol 48 970 
Ammonia 180 2500 
Aniline 8 240* 
Antimony and compounds (as Sb) 
except antimony trisulphide and 
antimony trioxide 

5 150* 

Arsenic (total inorganic arsenic in 
the PM10 fraction) 

0.003(l)  

Arsine 1.6 48* 
Benzo-a-pyrene 0.00025(c)  
Benzylchloride 5.2 158* 
Beryllium (total in the PM10 
fraction) 

0.0002(l)  

Boron trifluoride  280 
Bromine  70(i), (j)  
Bromomethane 200 5900 
Butane 14500 181000 
Butan-2-one (Methyl ethyl ketone 
MEK) 

6000 89900 

Cadmium 0.005(d)  
Carbon monoxide  30,000(d) 
Carbon disulphide 64(d), (e) 100 
Carbon tetrachloride 130 3900* 
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Substance Long term EAL 
μg/m3 

 Short term EAL 
μg/m3 

Chlorine  290(i), (j)  
Chloroform 99 2970* 
Chloromethane 1050 21000 
Chromium, chromium (II) 
compounds and chromium (III) 
compounds (as Cr) 

5 150* 

Chromium, (vi) oxidation state in 
the PM10 fraction 

0.0002(l)  

Copper dusts and mists (as CU) 10 200 
1,2-Dibromoethane 7.8 234* 
Dibutyl phthalate (DBP) 50 1000 
1,4-Dichlorobenzene 1530 30600 
1,2-Dichloroethane(ethylene 
dichloride) 

42 700(d), (g) 

Dichloromethane (DCM, 
Methylene chloride) 

700 3000(d), (e)  

Diethyl ether 12300 154000 
Diisobutyl phthalate 50 1500* 
Diisopropyl ether 10600 131000 
Dimethylformamide 300 6100 
Dimethyl sulphate 0.52 15.6* 
1,4-Dioxane 910 36600 
Ethyl acrylate 210 6200 
Ethylbenzene 4410 55200 
Ethylene oxide 18.4 552* 
Formaldehyde 5 100(d), (f) 
n-Hexane 720 21600* 
Hydrazine 0.06 2.6 
hydrogen bromide  700(i), (j) 
Hydrogen chloride   750(i), (j)  
Hydrogen cyanide  220 
Hydrogen fluoride 16(i), (j), (k) 160(i), (j)  

 
hydrogen iodide 5(i), (j), (k)  520(i), (j)  

 
Hydrogen sulphide 140 150(d), (e) 
Manganese and compounds (as 
Mn) 

0.15(d) 1500* 

Mercury and compounds, except 
mercury alkyls, (as Hg) 

0.25 7.5* 
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Substance Long term EAL 
μg/m3 

 Short term EAL 
μg/m3 

Methanol 2660 33300 
Naphthalene 530 8000 
Nickel (total nickel compounds in 
the PM10 fraction) 

0.02(l)  

Nitric acid 52 1000 
Nitrogen monoxide 310 4400 
Orthophosphoric acid  200 
Pentan-2-one 7160 89500 
Pentan-3-one 7160 89500 
Phenol 200 3900 
Phosgene 0.8 25 
Phosphine  42 
Polychlorinated biphenyls (PCBs) 0.2 6 
Propan-1-ol 5000 62500 
Propan-2-ol 9990 125000 
Propylene oxide 24 720 
Selenium and compounds, except 
hydrogen selenide (as Se) 

1 30* 

Sodium hydroxide  200 
Styrene 800(h) 800(d), (e)  
Sulphur hexafluoride 60700 759000 
Sulphuric acid 10 300* 
Tetrachloroethylene (PER) 3450 8000(d), (e) 
Tetrahydrofuran 3000 59900 
Toluene 1910 8000(d), (e) 
1,2,4-Trichlorobenzene 76 2280* 
1,1,1-Trichloroethane (Methyl 
chloroform) 

11100 222000 

Trichloroethylene 1100 1000(d), (e) 
Trimethylbenzenes, all isomers or 
mixtures 

1250 37500* 

Vanadium 5 1(d), (e)  
Vinyl acetate 360 7200 
Vinyl chloride 159 1851 
Xylene, o-, m-, p- or mixed 
isomers 

4410 66200 

Zinc oxide 50 1000 
 
(c) Expert Panel on Air Quality Standards guidelines for Polycyclic Aromatic 

Hydrocarbons (July 1999 - ISBN 011 753503 6) 
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(d) World Health Organisation WHO, Air quality guidelines 2000 [please consult the 
reference for the relevant averaging times] 

(e) EAL derived from values for 24 hour reference period 
(f) EAL derived from values for 30 minute reference period 
(g) Source: World Health Organisation WHO Air Quality Guidelines for Europe – Update 

and Revision. EUR/IGP/EHAZ94.05/PB01, 1995 
(h) Short term value from source (d) substitutes the higher Long term value from source 

(a)  
(i) Expert Panel on Air Quality Standards Guidelines for halogens and hydrogen halides 

in ambient air for protecting human health against acute irritancy effects. (February 
2006 - ISBN 0-85521-169-5) 

(j)  Addendum to Guidelines for Halogens and Hydrogen Halides in Ambient Air 
Provisional Guidelines for Hydrogen Iodide and Hydrogen Fluoride for Protecting 
Human Health against Chronic Systemic Effects. May 2009 

(k)  Monthly average values 
(l) Expert Panel on Air Quality Standards Guidelines for metals and metalloids in 

ambient air for the protection of human health. 13th Report May 2009 ISBN 978-
085521-185-1 

 
 
Derivation Of Environmental Assessment Levels For Air  
For many substances which are released to air EQSs have not been defined. Where the 
necessary criteria are absent then the Regulators have adopted interim values known as 
Environmental Assessment Levels (EALs). The EAL is the concentration of a substance 
which in a particular environmental medium the Regulators regard as a comparator value. 
This enables a comparison to be made between the environmental effects of different 
substances in that medium and between environmental effects in different media and to 
enable the summation of those effects. 
 
Ideally EALs to fulfil this objective would be defined for each pollutant: 
 

• based on the sensitivity of particular habitats or receptors (in particular three main 
types of receptor should be considered, protection of human health, protection of 
natural ecosystems and protection of specific sensitive receptors, e.g. materials, 
commercial activities requiring a particular environmental quality; 

• be produced according to a standardised protocol to ensure that they are 
consistent, reproducible and readily understood; 

• provide similar measure of protection for different receptors both within and 
between media; 

• take account of habitat specific environmental factors such as pH, nutrient status, 
bioaccumulation, transfer and transformation processes where necessary. 

 
A suite of EALs derived in this consistent manner is not currently available, therefore, 
interim values based on published information have been adopted. Table B6 below shows 
the sources from which information has been obtained. The table provides an indicative 
hierarchy of sources, which are listed in order of greatest level of confidence. For 
consistency, risk based values proposed by the World Health Organisation or given in the 
IRIS database have been excluded. 
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Table B6: Sources Of Information Used For Setting Environmental Assessment 
Levels For Releases To Air 
Information source 
Expert Panel on Air Quality Standards (EPAQS) 
EC Air Quality Directives - limit values and guidelines 
World Health Organisation Air Quality Guidelines for Europe (1987, 1995, 2000) 
Other International Organisations (e.g. United Nations Economic Commission for Europe) 
Other National Organisations (e.g. US IRIS data base) 
Health and Safety occupational exposure limits. 
Air Pollution Information System – Critical Levels, Critical Loads and background levels 
(apis.ac.uk)  
Expert judgement 
Please note: Environment Agency are planning to undertake a period of public 
consultation on proposals to amend the hierarchy used to supply data and information on 
which EALs may then be derived. Depending on the outcome of that consultation the 
hierarchy shown here may change, for example a move away from occupational 
exposure. If adopted this would require modification to the explanatory text below. 
 
Ideally EALs for those substances where there are no existing criteria would be derived 
direct from toxicological data on the effects of the pollutant on a particular receptor. 
However, an assessment of this type would be a very substantial undertaking which could 
only be considered over an extended timescale. One approach to overcoming this 
problem is to make use of occupational exposure limits which provide an assessment for 
a specific receptor (i.e. adult human workforce) of the toxicological effects of a pollutant. 
These values might then be progressively revised as further information and resources 
allow. Indeed a similar approach to this was followed by the then Factory Inspectorate in 
1968 when a large number of occupational standards were adopted from the American 
Conference of Governmental Industrial Hygienists (HMSO 1968) which have since been 
progressively revised by the Health and Safety Executive on the basis of new information 
and UK experience. 
 
Occupational exposure limits are intended to set a level of exposure based on 8 hours per 
day, 5 days per week during a normal employment lifetime below which adverse effects 
are unlikely to arise for the majority of the working population who may be exposed. 
Occupational limit values may be derived from either actual data on workers or animal 
toxicity data, in addition, factors such as the ability to achieve or measure the proposed 
limit may also be taken into consideration.  Consequently, the precise basis on which limit 
values have been set is difficult to determine and a cautious approach needs to be taken 
in deriving EALs from occupational exposure limits. 
 
In deriving EALs for long-term exposure from occupational limits two factors need to be 
taken into consideration, the duration of exposure of the general population compared 
with the workforce and the sensitivity of the group at risk. The weekly exposure of the 
local population could be up to 168 hours per week (7*24 hrs) rather than the 40 hours 
(5*8 hrs) which might be expected for the workforce. Moreover, exposure for the general 
population may extend to 52 weeks compared with an average working year of 44 weeks. 
On this basis the minimum safety factor would be 4.96 (i.e. (168/40 * 52/44). In addition, 
since there may be no recovery period between exposure sessions and exposure could 
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be for a lifetime a further safety factor of 2 could be introduced giving a total safety factor 
of 10. 
 
It might also be expected that the general population will contain more sensitive 
individuals, for example, children, the elderly or those with diseases such as asthma, than 
workers who are typically between the ages of 16 and 65.  In the absence of other 
information a factor of 10 is normally used to allow for differences between the population 
mean and the response of sensitive individuals (WHO 1994).  This is likely to be 
conservative since, in setting occupational limit values, some allowance will have been 
made for variation in the sensitivity of the workforce to the pollutant concerned. Combining 
the safety factors for exposure and sensitivity of the general population gives a long-term 
air quality standard of 1/100th of the 8-hour occupational exposure limit. 
 
In the UK the Health and Safety Executive distinguish two types of long term occupational 
exposure limits, occupational exposure standards (OESs) and maximum exposure limits 
(MELs). MELs are set for chemicals where there is particular concern, for example 
carcinogens, or doubt over the actual no effect level and for occupational health purposes 
it is an offence to exceed a MEL.  Within the workplace this leads to an emphasis on 
reducing average levels of exposure of the chemical to ensure that the MEL is not 
exceeded. In practice this leads to an additional safety margin of up to 5 for chemicals 
which have MELs over those which have OES values.  Effectively, therefore, an additional 
safety factor of up to 5 is achieved in the workplace by setting an MEL and this factor has 
been incorporated in determining an EAL for those chemicals listed as having an MEL in 
HSE Guidance Note EH40/2001 (ref 14). For example a safety factor of 500 (10*10*5) is 
used to set the long term EAL for such substances. Long-term EALs derived through this 
approach are shown in Table B5. 
 
Where no short-term environmental criteria have been identified in the literature a similar 
approach to their derivation from occupational exposure limits can be adopted to that 
described above for long-term EALs.  However, in this instance it would be more 
appropriate to calculate values based on the short-term exposure limits (STELs) set by 
HSE. Where STELs are not listed then a value of 3 times the 8 hour time weighted 
average occupational exposure limit may be used. 
 
Since STELs are by definition appropriate for consideration of short-term impacts there is 
no need for additional safety factors relating to the duration of exposure as suggested for 
the derivation of long term EALs.  Moreover, as STELs already incorporate a limited 
safety margin for variation in the sensitivity of the workforce an additional factor of 10 is 
likely to be adequate to account for the increased sensitivity of the general population (ref 
15).  However, since many atmospheric dispersion models are only able to produce 
estimates for time averaging periods in the order of 1 hour it would be convenient for the 
short term EALS also to be expressed on this basis.  Typically ratios between 
concentrations measured over a 15 minute averaging period and those taken over an 
hour may be between 1.3 - 2.3 (ref 3). Given this relatively small range and the likely over-
estimate of the safety factor representing variation in human sensitivity it is proposed to 
adopt a value of 1/10th of the STEL as the short-term EAL.  
 
Where the substance attracts a maximum exposure limit value then an additional safety 
factor of 5 can be included on a similar basis to that described for the derivation of long 
term EALS.  The safety factors used in deriving long- and short-term EALs are 
summarised in the table below. Short-term EALs derived by this approach are given in 
Table B5. 
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It is recognised that the safety factors shown in the table below have been derived largely 
on the basis of experience and that for some substances the “true” EAL derived from a 
more fundamental study of the toxicological data may be very different. EALs derived in 
this manner need therefore to be treated with caution and where necessary further work 
undertaken to assess the implication of any actual or potential breaches. However, some 
comfort in the use of these safety factors may be gained from the fact that they have been 
applied in many permits in the past and therefore have been subjected to considerable 
public scrutiny. 
 
Environmental Assessment Levels for other substances 
Table B5 includes a large number of substances but there will be times when EALs for 
other substances are needed. In these cases it is suggested that the Operator should 
discuss the requirement with the site inspector who, if necessary, can obtain appropriate 
advice. 
 
Critical levels and Critical Loads for the assessment of sensitive receptors 
There are many areas in the UK which have been designated by a variety of UK and 
International bodies as being worthy of protection. Examples are, Sites of Special 
Scientific Interest (SSSIs), Ramsar Sites and World Heritage Sites. It is likely that these 
sites will contain species, communities or other receptors which will be sensitive to 
pollution. In addition, material or industrial/commercial activities may have particular 
environmental requirements. 
 
The presence, location, size and characteristics of any potentially sensitive receptors 
within the area of impact (or 'footprint') of the process should be identified by the Operator. 
For nature conservation sites the critical levels for SO2, NOx and NH3 as shown in Table 
B4 should be applied, together with relevant thresholds for any other pollutants. 
 
For nature conservation sites at risk from acidification and nutrient enrichment an 
assessment should be made against the relevant Critical Load. Critical Loads can be 
obtained from the Air Pollution Information System (apis.ac.uk).  
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Table B7 - safety factors for use in deriving long and short term EALs from 
occupational exposure limits. 
 Long term EAL  

(as an annual average) 
Short term EAL  

(as a 1 hour average) 
OES 8 hour time weighted 
average. 100

OES
1 

- 

MEL 8 hour time weighted 
average 500

MEL
2 

- 

OES STEL 15 minute 
average(1) 

- 
10
 STELOES

3 

MEL STEL 15 minute 
average(1) 

- 
50
 STELMEL

4 

 
For those substances for which a STEL is not listed a figure of 3 times the 8hr time 
weighted average may be used. 
 
Table B8 – Maximum Deposition Rates 
Indicative Substance for investigation Soil 

Quality 
Criteria 

Max Rate 
Depositn 

(mg m2.d-1) 
Arsenic 50 (2) 0.02 (3) 
Atrazine   
Barium   
Benzene   
Cadmium 3 (1) 0.009 
Carbaryl   
Carbofuran   
Chlorobenzenes (total mono, di, tri, tetra, penta & hexa)   
Chloronaphthalene   
Chlorophenols (total mono, di, tri, tetra and penta)   
Chromium  400 (2) 1.5 
Cobalt   
Copper 80 (1) 0.25 
Cresols (total)   
Cyanide (free)   
Cyanide (complex)     pH>5                                 pH<5   
Thiocyanates   
DDD/DDE/DDT (total)   
Dichloromethane          
Drins (total aldrin, dieldrin, endrin, isodrin)   
Ethyl benzene   
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Indicative Substance for investigation Soil 
Quality 
Criteria 

Max Rate 
Depositn 

(mg m2.d-1) 
Fluoride 500 (2) 2.1 
HCH compounds (alpha, beta, delta & gamma isomers)   
Lead 300 (1) 1.1 
Maneb   
Mercury  1 (1) 0.004 
Molybdenum 4 (2) 0.016 
Nickel 50 (1) 0.11 
PAHs (total anthracene, benzo(a)anthracene, 
benzo(k)fluoranthene, benzo(a)pyrene, chrysene, 
phenanthrene, fluoranthene, indeno(1,2,3-cd)pyrene, 
naphthalene, benzo(ghi)perylene) 

  

PCBs (total PCBs 28, 52, 101, 118, 138, 153, 180)   
Phenol   
Phthalates (total)   
Pyridine   
Selenium 3 (2) 0.012 
Styrene   
Toluene   
Trichloroethylene   
Xylene   
Zinc 200 (1) 0.48 
 
Notes: 
(1)  The Sludge (Use in Agriculture) Regulations.  Statutory Instrument No.1263  
HMSO London, 1989 
(2)  Code of Practice for Agricultural Use of Sewage Sludge Department of the 
Environment, HMSO, London, 1989 
(3) Value proposed by MAFF (pers. comm. 1996) to protect consumers against 
accumulation in agricultural foodstuffs 
(n) The maximum deposition rate (MDR) is the quantity of pollutant which can be 
added to the soil daily over 50 years before the selected soil quality criteria is exceeded.  
For inorganic compounds the soil quality criteria were corrected for the median ambient 
soil concentration and no allowance was made for degradation or other removal 
processes. 
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Appendix C – Reporting air dispersion modelling 
This is a suggested structure for a report on detailed air quality modelling. 
 
If any of the proposed odour hazards (sources) are of sufficient magnitude, it may be 
necessary to model the releases. Please refer to H4 Odour for further information. 
 
Introduction/scope 
Include general information relating to the assessment, including purpose of the study, 
description of the site and modelled scenarios.  
 
Location map 
Provide a map showing the location of the process in relation to nearby features and 
urban conurbations and indicating the extent of the modelled domain. The map should 
use National Grid Referencing and indicate terrain contours, e.g. Ordnance Survey 
Landranger Series (1:50,000). 
 
Emissions and air quality guidelines 
Provide a list of emissions modelled, including chemical specification (e.g. oxides of 
nitrogen, halogenated compounds).  
 
Identify the relevant air quality standards and objectives appropriate to the modelled 
emissions. These will include the relevant standards and objectives contained in Appendix 
B. 
 
Ambient/background levels 
Determine an appropriate value for background concentration. Local Authorities ambient 
monitoring data and maps of ambient concentration produced by NETCEN and the other 
sources listed in Table B6 are good sources. Any other source may need to be justified.  
 
Model description 
Identify the dispersion model used including the model name, type of model (Gaussian, 
new-generation, etc.), supplier and version of model used. Models must be fit for purpose, 
based on established science, and be validated and independently reviewed. Policy 
522_09 contains Agency policy on choice of air dispersion models. 
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Emission parameters 
Provide the following information, including relevant units, in a table. 
 
Parameter Units 
Stack Location  (grid reference) 
Stack height (m) 
Pollutant emission rate (g/s) 1, 2 
Exit diameter (m) 
Exit temperature (K, °C) 
Efflux velocity (actual), and/or (m/s) 
Volumetric flow rate (actual) (m3/s)  
 
1. Note that pollutant emission rate is often calculated using a measured concentration 
value, or a value taken from an appropriate Process Guidance Note, and the volumetric 
flow. It should be made clear whether concentration values expressed at STP/NTP have 
been adjusted appropriately to derive the emission rate used in the model and, if so, the 
method used. 
 
2. Including details of time-varying emissions if appropriate 
 
Modelled domain/receptors 
Justify the resolution of the model receptor grid used. Give the assumed height above 
ground level for the receptors (flagpole height) if appropriate and details of any discrete 
receptors used to assess impact at sensitive locations. 
 
Meteorology/surface characteristics 
Provide information/justification on your choice of meteorological data. Include the location 
of the chosen met station in relation to the modelled domain, the number of years and the 
source of the data (currently either UK Met Office or Trinity Consultants Inc.) and the 
format of the met data used (either hourly sequential or long-term statistical). Provide a 
windrose for purposes of clarity. 
 
Provide information relating to the surface characteristics at both the meteorological 
station and within the modelled domain.  This is usually related to the relevant land-use 
classification(s) however the values of parameters (e.g. roughness length, albedo, Bowen 
ratio/Priestly-Taylor parameter) describing the classifications used in the model should 
also be included. 
 
Treatment of terrain and buildings 
Justify the inclusion or not of terrain treatment in the assessment. Report the source, 
format and processing of digital terrain data used in the model. 
 
Justify the inclusion or not of building treatment in the assessment and report the location 
and dimensions of all buildings included in the model (i.e. NGR, height, width, rotation). 
Show the location and relative orientation of buildings and their dimensions on a site plan. 
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Sensitivity analysis 
Discuss and quantify the model sensitivity to meteorological data (e.g. different met sites, 
inter-annual variation, surface characteristics), emission parameters (stack parameters, 
pollutant release rate, different plant operating scenarios), receptor grid resolution, and 
treatment of terrain and buildings. 
 
Special treatments 
Include relevant information on specialised model treatments, for instance short-term 
(puff) releases, coastal models, fluctuations, photochemistry, wet/dry deposition, flare 
releases, etc. 
 
Assessment of impacts 
You should: 
• discuss the post-processing of relevant percentile values and addition of background 

concentrations including conversion factors for different averaging times if appropriate. 
• justify any assumptions relating to pollutant conversion processes (e.g. NO/NO2 

photochemistry) for different averaging times. 
• present results in tabular form, indicating total (process plus background) 

concentration values and locations of maximum air quality impacts and the process 
contribution to this. Also present the percentage impact upon the relevant air quality 
standard or objective. 

• provide contour plots for each air quality objective being assessed.  These should 
indicate pollutant name and modelling scenario, averaging time and appropriate 
percentile plotted and should clearly indicate areas of exceedance. The same colour 
scale should be used for all contour plots relating to a particular air quality objective. 

• address any potential breaches of relevant air quality standards or objectives.  This 
should take into account model uncertainty, assessment of different stack heights and 
emission characteristics and different process operation scenarios. 

 
Model input files 
Supply the input files for the air dispersion model used in the assessment as an Appendix 
to the report, usually on computer disk. These should be sufficient that model 
configuration and the parameter values used to define all source and meteorological 
inputs to the model can be audited. 
 
Further information 
If further information is required, please discuss the requirement with the Regulator, who, 
if necessary can obtain appropriate advice. 
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Checklist. 
The following is a useful checklist to include as a prefix to your air dispersion modelling 
report for installations. However farming assessments should follow Annex B: 
 
Item √ / 

× 
Reasons for omission 

Location map   
Site plan   
List of emissions modelled and relevant air quality 
guidelines 

  

Details of modelled scenarios   
Details of relevant ambient concentrations used   
Model description and justification   
Special model treatments used   
Table of emission parameters used   
Details of modelled domain and receptors   
Details of meteorological data used (including origin) 
and justification 

  

Details of terrain treatment    
Details of building treatment   
Sensitivity analysis   
Assessment of impacts   
Model input files   
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Appendix D – Clarification of Effective Stack Height 
The following examples are provided to aid the determination of the effective stack height of 
a point source release for use in conjunction with Table 3.1. 
 
Example 1 The building is 20m high and the stack is 4m above the roof. Since Uact is less 
than 2.5 times the height of the building, the effective height is calculated using the equation 

below and equates to 6.6m.  
 
The equation from Annex F is Ueff = 1.66 H(Uact/H -1). 
 
Where:  Ueff = the effective stack height in metres. 
  H = building height in metres. 
  Uact is the actual (physical) height of the stack in metres.  
 
 
Example 2  Building A is 20m high and the stack is 4m above the roof. Building B is 25m 

high. 
L is the minimum of the building height or the maximum projected width of the building, 
expressed in metres.  
 
Here the point of discharge at 24m is less than the building height of 25m within the distance 
5L, hence the effective height is zero.  If building B had been only 23m high the effective 
height would be 1.7m.  Buildings located at a distance greater than 5L from the stack are not 
considered in the calculation of effective height. 
 

U act 

Less  than 5L 

Uact 

A

B 
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Example 3  The building is 80 m high and the stack is 10m. So the physical stack height is 
90m. In this instance the “adjacent” building is the one from which the stack protrudes. Again 
Uact is less than 2.5 times the height of building and the effective height is 16.6m. 

 
Example 4  The building is 80 m high and the stack is 2.5m. In this instance the “adjacent” 
building is the one from which the stack protrudes, but because the stack is less than 3m 
above the building on which it is located the effective height is zero. 
 
Example 5  We have a 5m high building within 5L and a standalone stack. What are the 
implications of various stack heights?  
 
If the stack is 13m high (> 2.5 the building height) the effective height is 13m. 
If the stack height is 10m then from the above equation the effective height is 8.3m.  
If the stack height is less than 8m (< 3m above the building located within 5L) the effective 
height is zero. 
 
Use of Ueff 
The effective height is used in H1 by referring to Table 3.1 and reading off the dispersion 
factor for annual, monthly or short term(hourly) means. Simply multiplying the dispersion 
factor (ug/m3/g/s) by the pollutant emission rate (g/s) gives the process contribution (PC) 
predicted at ground level (ug/m3). This is the PC used in the screening determinations to 
identify which pollutants may be described as presenting an ‘insignificant’ impact on the 
receiving environment, thereby avoiding the need for detailed assessment. 
 
 

Uact 
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