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Figure 1.2

Figure 1.3

Scatter plot of calculated vs measured annual-mean NOx concentrations at the
continuous monitoring stations
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Appendix Il
Application of Objectives and Limit Values

9 Pages In this appendix, I will address the application of objectives and limit values to
demonstrate that [ have not misrepresented their use in Volume 3 (CD/6) of the ES.

Applicability of Air Quality Standards

III.1  The location at which objectives and limit values apply is slightly different and
complicated. Firstly neither objectives nor limit values apply to occupational or indoor
exposure. Objectives have a relevant exposure criterion whereas the limit values do
not.

II.2  Relevant exposure relates to where members of the public are regularly present and
likely to be exposed over the averaging period (e.g. 1-hour, 24-hour, 1-year) of the
objective. Guidance on where objectives should apply is given (Defra 2003) and this
further qualifies “the public” as not to imply it must be the same people regularly
present. For a longer term objective say 1 year, it suggests a cumulative period of 6
months. To avoid any doubt on the applicability of the objectives an extract of the
relevant guidance is provided in Box III.1 in this Appendix.

III.3  The numerical values of the objectives and limit values were set out in the ES (CD/6) in
Table 3. For convenience I have reproduced this information as Table III.1 in this
Appendix.

II1.4  Concerns have been expressed that my interpretation of these air quality criteria is not
correct with respect to the indicative PM,, limit value that was to be achieved by 2010
and the vegetation objective (limit value) for NOx.

PMy, indicative limit value

III.5  The Directive 1999/30/EC makes it clear in Annex III that the Stage 2 limit value of
20pg/m’ to be achieved by 1 January 2010 is an indicative value which is to be
reviewed''. The Air Quality Limit Value Regulations (SI 2121:2003)'?, which
implement the Directive 1999/30/EC, Schedule 1 part III do not include the Stage 2
limit values. The addendum to the air quality strategy (2003) does introduce an
objective of 20pg/m’ for the annual mean to be achieved by 2010 (as stated in Table 3
of the ES) which is consistent with the non-binding EU indicative limit value.

III.6  The draft air quality strategy (Defra 2006 — CD/186)" provides no clear direction on the
Government’s position on the 2010 PM;, objective but it seems to favour reviewing the
objective once the position in Europe is clear.

See Appendix X

Extracts from Air Quality Limit Value Regulations are provided in Appendix XVIII

1 See Appendix VI
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1.7

The proposal for a new directive on ambient air quality COM (2005) 447" considers a
number of alternatives to replace Stage 2 limit value of 20pug/m’® but none to retain it.
The proposal for the new directive favours the introduction of a PM, 5 concentration cap
25ug/m’ in place of the Stage 2 PM,, limit. This concentration cap is referred to in the
ES (CD/6) page 13).

Vegetation limit value

I11.8

I11.9

I11.10

II.11

My interpretation on where the limit value applies is based on the criteria set out in
Annex VI of the Directive (1999/30)"°. This annex was translated in the limit value
regulations (SI 2121:3004 Schedule 4 part 1)'°. While the term “exclusion zone” is not
used in the Directive or regulations it has been used by for example by Bignal (2004)"”
and it also appears in the draft air quality strategy (Defra 2006 CD/186 — page 112).

I did draw a distinction in the ES (CD/6) between compliance with the Directive and the
effect on vegetation. The NOx contours for example Figure 4.2 (Volume 3) of this
evidence shows the extent of the 30pg/m® concentration. This contour does not extend
into either Hatfield Forest or Eastend Wood.

In the draft Air Quality Strategy (2006 — CD/186) paragraph 73 states:

“For oxides of nitrogen, the UK Government and the devolved administrations propose that the
current objective remains unchanged for all areas outside the exclusion areas. In addition, it is
proposed to adopt a long-term aspiration that the critical level will be achieved at all SSSI, ASSI
and Natura 2000 sites (including Ramsar sites), both inside and outside the exclusion areas. The
UK Government and the devolved administrations propose that the medium term objective
towards our long-term aspiration is to achieve the nitrogen oxides objectives at 99% of all sites,
by area, by 2010. This objective would be achieved by already agreed measures included in the
baseline assessment in Chapter 2. Therefore the proposed new objective would generate no
additional costs.”

The NOx emissions and resulting concentrations from the 35 mppa case do not, in my
opinion, compromise this aspiration.

Monitoring for Compliance

11.12

To demonstrate compliance (or a breach) of a limit value it is necessary to measure the
concentration in accordance with the prescriptions within the Directive (1999/30/EC"'
Annex IX). The monitoring requirements to comply with the objectives would appear
less prescriptive as the technical guidance (Defra 2003) does allow some discretion.
For Updating and Screening Assessment (part of the Review and Assessment process |
referred to earlier) diffusion tubes and portable monitors can be used. For detailed

Extracts from COM (2005) 447 are provided in Appendix XIX
See Appendix X
See Appendix XVIII

Extracts from Bignal (2004) Ecological Effects of Diffuse Air Pollution are provided in
Appendix XX
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II1.13

assessments automatic analysers (chemiluminescence) are recommended (para A1.19)"®
coupled with a documented and traceable quality assurance/control system.

In my judgement, based on the above, if a limit value or objective was under threat of
exceedance I would expect those responsible for monitoring to use continuous analysers
to ensure that the measured concentration was reliable. It follows from this that
diffusion tubes should not be used for compliance purposes.

Roadside locations exceed limit value

II1.14

II1.15

I11.16

1I.17

Any concentration that suggests there might be a breach of the objective needs to be
investigated by the relevant local authority to determine whether an AQMA should be
declared. To date UDC has not declared an AQMA but EHDC has. UDC is currently
investigating an area in Saffron Waldren (USA 2006 p40) and needs to

“Complete a Detailed Assessment of NO, in areas identified at risk of
exceeding the annual mean objective, to determine with reasonable certainty
whether or not there is a likelihood of the objective not being achieved.”

UDC is also investigating the possible exceedance of the objective at Burton End but
this may have been due to

“considerable disruption in recent years due to the traffic flow on the M11 due
to the construction of new slip roads to the Airport and resurfacing work.
Following previous discussions with DEFRA the Council will continue to
monitor the site under 'normal’ traffic flows and then reassess the position.”
(USA 2006 page 27)".

The USA report indicates that UDC will continue to monitor at this location.

An AQMA was declared by EHDC at Stage 3 of the review and assessment process, for
PM, in Sawbridgeworth but this was revoked (2004) on the basis of the more detailed
Stage 4 study. In August 2005 EHDC was undertaking additional monitoring to
establish if AQMAs needed to be declared in Ware (Viaduct Road) and Bishop
Stortford (Hockerill Street/London Road junction). Following further assessment (USA
2006 page 26)™ it was judged that exceedances of the NO, objective were likely at the
Hockerill Junction in Bishops Stortford (EHDC12, 16, 17 and 18). EHDC has been
advised by DEFRA to declare this as an AQMA. This declaration was made in January
2007.

Against this background, it is incorrect of SSE to say (CD/201 para 6.3.1) that limit
values have been exceeded simply by inspection of the data in Tables 7 and 9 of the ES
(CD/6) alone. The process to determine exceedance of a limit (or objective) is more
complex.

See Appendix IX
Extracts from USA (2006) UDC are provided in Appendix XXI
Extracts from USA (2006) EHDC are provided in Appendix XXII
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Conclusions

1.1

8 The various air quality objectives and limit values are set out in Appendix IV. There is
no dispute that the correct standards are identified but there are suggestions that my
interpretation on their applicability is not correct. The applicability of the objective is
given in the Defra Guidance (TG/03) the salient points of which are set out in Appendix
I (Box III.1). I believe the comments I have made are consistent with that advice.
The indicative PM, limit value is correctly described (Appendix III) and while the UK
Government’s position remains unclear on the status of its objective; the EU in a
proposed directive favours its replacement by a concentration cap for PM, s Similarly
the applicability of the vegetation protection limit value is subject to some interpretation
and became clear from the monitoring criteria (Annex VI of the Directive 1999/30) for
compliance with the limit value. My interpretation is also consistent with that given by
others (e.g. Defra 2006). Against this background I have not misrepresented the
applicability of the air quality standards. The methodology to demonstrating
compliance with air quality objectives and limit values is based on a prescriptive
measurement method and/or relevant exposure criteria. It is not simply a matter of
exceeding a measured concentration of a pollutant, at any location, using any
measurement technique.

Box I11.1 Extract from Local Air Quality Management, Technical Guidance TGO03
DEFRA 2003

1.20 Several factors have been taken into account when developing the guidance on locations

considered relevant:

The Regulations refer to locations where members of the public are regularly present. This
does not imply that it must be the same persons regularly present at that location. This is
important for an understanding of relevant exposure where a short-term objective allows a
number of exceedences of the standard. The standard is the basis for a potential risk to
health, thus a single exposure of an individual above the standard is to be avoided. The
objective allows a number of exceedences of the standard because of considerations of
feasibility and practicability. Thus for sulphur dioxide, where there is a 15-minute standard,
a relevant location would be anywhere where a member of the public might be exposed for
a single 15-minute period, as long as members of the public are regularly present at that
location. The allowance of up to 35 exceedences before the objective is breached
determines the need to control concentrations at that location, not whether that location is
relevant in terms of exposure.

The long-term objectives apply where members of the public are likely to be exposed over
the averaging period of the objective. As with the discussion of short term objectives, this
does not require the same individual to be present for a full year at a particular location, but
the location must be one where people are likely to be regularly present for long periods.
For instance, in the case of the 24-hour objectives, a relevant location would be one where
members of the public may be exposed for 8 hours or more in a day, while for the annual
mean objectives this might be where people are exposed for a cumulative period of 6
months in a year.

There is a link between pollutant concentrations measured both inside and outside of a
building. For this reason it is considered appropriate to measure at the building fagade to
represent relevant exposure. Thus, for exposure alongside a busy road, it is considered
reasonable to select the fagade of residential properties closest to the road as a
representative location to assess exposure for pollutants with a 24-hour or annual mean
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objective.

1.21 For the purpose of assisting local authorities, some examples of where the objectives should,
and should not apply, are summarised in Box 1.4. However it should be borne in mind that it is not
possible to be prescriptive in this matter, and authorities should bear local circumstances in mind
when considering the application of the objectives. The examples given in the table are not
intended to be a comprehensive list, and it is expected that local judgement will often be required. In
the case of doubt, further guidance may be obtained from the Review and Assessment Helpdesk.

Box 1.4: Examples of where the Air Quality Objectives should/should not apply

Averaging period

Objectives should apply at:

Objectives should generally not apply at:

Annual mean

All locations where members of the
public might be regularly exposed.

Building facades of offices or other places
of work where members of the public do

not have regular access.

Building facades of residential
properties, schools, hospitals,
libraries etc.

Gardens of residential properties.

Kerbside sites (as opposed to locations at
the building facade), or any other location
where public exposure is expected to be
short term.

Kerbside sites (as opposed to locations at
the building facade), or any other location
where public exposure is expected to be
short term.

All locations where the annual mean
objective would apply.

24-hour mean and

8-hour mean

Gardens of residential propertieso®*

Kerbside sites where the public would not
be expected to have regular access.

All locations where the annual mean
and 24 and 8-hour mean objectives

apply.

1-hour mean

Kerbside sites (e.g. pavements of
busy shopping streets)

Those parts of car parks, bus stations
and railway stations etc. which are
not fully enclosed, where the public
might reasonably be expected to
spend 1-hour or more.

Any outdoor locations to which the

2 Such locations should represent parts of the garden where relevant public exposure is likely, for

example where there are seating or play areas. It is unlikely that relevant public exposure would
occur at the extremities of the garden boundary, or in front gardens, although local judgement
should always be applied.

© Entec UK
Limited
April 2007

h:\projects\ea-210\14000 projects\14899 baa stansted\a_post es work\evidence\air quality evidence volume 3 20070425.doc

Entec

14899



31

public might reasonably expected to

spend 1-hour or longer.

15-min mean

All locations where members of the
public might reasonably be exposed
for a period of 15 minutes or longer
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Table 111.1: Air Quality Objectives and European Union Limit Values

Pollutant Criteria Protection Objective Concentration or Limit Measured as Date to be
Value achieved
by
Nitrogen AQR 2000" igot_pg/m3 (not to be exceeded more than 1-hour mean 31/12/2005
dioxide (NOy) imes a year)
AQR 2000 40 pg/m?® Annual mean 31/12/2005
AQLVR 2003? Hourly limit value for the protection of 200 pg/m? (not to be exceeded more than 1-hour mean 01/01/2010
human health 18 times a year)
AQLVR 2003 Annual limit value for the protection of 40 pg/m® Annual mean (Calendar) 01/01/2010
human health
Nitrogen AQLVR 2003 Annual _Iimit value for the protection of 30 ug/m3 Annual mean (Calendar) 19/07/2001
oxides (NOx) vegetation
Particulate AQR 2000 t5'0 ug/m? (not to be exceeded more than 35 | 24-hour mean 31/12/2004
matter (PM1o) imes a year)
AQR 2000 40 pg/m® Annual mean 31/12/2004
AQS** 50 pg/m? (not to be exceeded more than 7 | 24-hour mean 31/12/2010
times a year)
AQS®* 20 pg/m® Annual mean 31/12/2010
AQLVR 2003 24-hour limit value for the protection of 50 ug/m3 (not to be exceeded more than 35 | 24-hour mean 01/01/2005
human health times a year)
AQLVR 2003 Annual limit value for the protection of 40 pg/m?® Annual mean 01/01/2005
human health
EU Limit Value ® 50 ug/m3 (not to be exceeded more than 7 24-hour mean 01/01/2010
times a year)
EU Limit Value® 20 ug/m3 Annual mean 01/01/2010
Benzene AQR 2000 16.25 pg/m3 Running annual mean’ 31/12/2003
AQAR 2002° 5.0 pg/m® Annual mean 31/12/2010
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Pollutant Criteria Protection Objective Concentration or Limit Measured as Date to be
Value achieved
by
AQLVR 2003 Limit value for the protection of human 5.0 ug/m® Annual mean 01/01/2010
health
1,3 Butadiene AQR 2000 2.25 pg/m3 Running annual mean 31/12/2003
Carbon AQAR 2002 10.0 mg/m3 hMa\ximum daily running 8- | 31/12/2003
monoxide (CO) our mean
AQLVR 2003 Limit value for the protection of human 10.0 mg/m? Maximum daily 8-hour 01/01/2005
health mean
Lead (Pb) AQR 2000 0.5 pg/m’ Annual mean 31/12/2004
AQR 2000 0.25 ug/m® Annual mean 31/12/2008
AQLVR 2003 Annual limit value for the protection of 0.5 ug/m® Annual mean (calendar) 01/01/2005
human health
Sulphur AQR 2000 325 pg/m3 (not to be exceeded more than 3 | 24-hour mean 31/12/2004
dioxide (SO) imes a year)
AQR 2000 350 pg/m® (not to be exceeded more than 1-hour mean 31/12/2004
24 times a year)
AQR 2000 266 pg/m3 (not to be exceeded more than 15-minute mean 31/12/2004
35 times a year)
AQLVR 2003 Limit value for the protection of ecosystems | 20 ug/m3 Annual mean (calendar) 19/07/2001
and 1% October to 31%
March
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Notes:

pg/m® micrograms per cubic metre

1. AQR 2000 The Air Quality (England) Regulations 2000 SI No 0928

2. AQLVR 2003 The Air Quality Limit Value Regulations 2003 Sl no 2121

3. AQS The Air Quality Strategy for England, Wales and Northern Ireland 2000; CM4548 and Addendum (2003)
4.  Objectives not currently set in the Regulations
5

Stage 2 Indicative limit values to be reviewed in the light of further information on health and environmental effects, technical feasibility and experience in the application of Stage
1 limit values in member states 1999/30/EC Council Directive of 22 April 1999 relating to limit values for sulphur dioxide nitrogen dioxide and oxides of nitrogen, particulate
matter and lead in ambient air OJ L163 29.6.1999 p41

6. AQAR 2002 The Air Quality (England)(Amendment) Regulations 2002 S| no 3043

The running annual mean may be assumed to be equivalent to the predicted annual mean®’
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Appendix IV
Greenhouse Gases and non Carbon Dioxide
Effects

2 Pages

In this appendix, I address some of the terminology and different “carbon dioxide units” that can
be encountered in this subject. If these units are applied incorrectly it can cause much
confusion.

Greenhouse Gases

IV.1  The methodology (Watterson et al 2004) adopted for the calculation of carbon dioxide
emissions from aviation set out in this evidence also quantifies emissions of other
greenhouse gases namely methane, nitrous oxide, nitrogen oxides (nitric oxide and
nitrogen dioxide), carbon monoxide, non-methane volatile organic compounds and
sulphuric dioxide. Carbon dioxide, methane and nitrous oxide are direct greenhouse
gases which are subject to the Kyoto Protocol. These gases contribute directly to
climate change due to their positive radiative forcing™ effect. The other four pollutants
(nitrogen oxides, carbon monoxide, non-methane, volatile organic compounds and
sulphur dioxides) are indirect greenhouse gases as they can increase the tropospheric
ozone concentrations which increase the radiative forcing.

IV.2  The combined radiative forcing effect of the direct greenhouse gases (carbon dioxide,
nitrous oxide and methane) is calculated by multiplying the emissions of each of the
three pollutants by the appropriate global warming potential factor and summing the
resulting emissions. These emissions are then reported in “mass CO, equivalent”
typically kt CO, equivalent (sometimes abbreviated to kt CO,e).

IV.3  This unit is therefore different, and should not be confused with, “kt CO,” which the
mass of carbon dioxide as a single gas. This unit has been used throughout Volume 1.

Non-Carbon Dioxide effects

IV.4 1t is recognised that the impact of aircraft emissions in the upper atmosphere may be
greater than might be expected from the carbon dioxide emissions alone. As reported in
The Future of Air Transport (CD/87 - page 39) aviation contributes to climate change
through the emission of carbon dioxide, water vapour (which leads to the formation of
contrails and cirrus clouds at altitude), nitrogen oxides (leading to the formation of the
greenhouse gas ozone at altitude), particulates (soot and sulphate particles) and other
compounds including sulphur oxides, carbon monoxides, hydrocarbons and radicals
such as hydroxyl). The environmental impact of these non-carbon dioxide effects have
been assessed by the Intergovernmental Panel on Climate Change (IPPC 1999) and the

2 Radiative forcing is the change in the balance between radiation coming into the atmosphere and

radiation going out. A positive radiative forcing tends on average to warm the surface of the
Earth, and negative forcing tends on average to cool the surface
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Iv.5

Iv.6

Royal Commission on Environmental Pollution (2002) who both reported that these
effects were between two to four times greater than the effect of carbon dioxide alone.

In the Treasury Paper (2003)* multipliers of between 2.4 and 2.7 were applied. The
emission data shown in Tables 5.1, 5.2 and 5.3 do not include this multiplier. If this
multiplier is applied then the units should be changed from “kt CO,” to “equivalent kt
CO,” to reflect this uplift. In the response on behalf of Stop Stansted Expansion (SSE3
- Volume 3 paragraph 3.2.5) it is made clear that this uplift has been applied to their
figures.

I am not aware of any accepted convention for reporting carbon dioxide emission that
have been uplifted by this radiative forcing index (RFI) but we need to be very careful
not to confuse these emissions with those of carbon dioxide as the gas (kt CO,) or
greenhouse gas emissions combined together through their global warming potential
factors and expressed in terms of kt CO, equivalent.

Extract from HM Treasury (2004) Aviation and the Environment are provided in Appendix
XXIII
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Achermann, B. & Bobbink, R. (eds.) (2003). Empirical critical
loads for nitrogen. Proceedings of an Expert Workshop, 11-13
November 2002, Berne. Environmental Documentation No. 164.

Swiss Agency for the Environment, Forests and Landscape,
Berne
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CD/186 Defra (2006) The Air Quality Strategy for England,
Scotland, Wales and Northern Ireland A consultation document
on options for further improvements in air quality Volume 1

April

8 Pages

h:\projects\ea-210\14000 projects\14899 baa stansted\a_post es work\evidence\air quality evidence volume 3 © Entec UK Limited
20070425.doc

14899 April 2007

Entec



Appendix VII

Highways Agency (2005) Guidance for undertaking
environmental assessment of air quality for sensitive
ecosystems in internationally designated nature conservation
sites and SSSIs (Supplement to DMRB 11.3.1) Interim Advice
Note 61/05. March

3 Pages
h:\projects\ea-210\14000 projects\14899 baa stansted\a_post es work\evidence\air quality evidence volume 3 © Entec UK Limited
20070425.doc
14899 April 2007

Entec



Appendix VIII
CD/188 NEGTAP (2001) Transboundary air pollution:
acidification, eutrophication and ground-level ozone in the UK
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Defra (2003) Part IV of the Environment Act 1995 Local Air
Quality Management Technical Guidance LAQM. TG (03)
8 Pages
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1999/30/EC. Council Directive of 22 April 1999. Relating to limit
values for sulphur dioxide, nitrogen dioxide and oxides of
nitrogen, particulate matter and lead in ambient air. OJ L163
29.6.1999 p41

5 PageS
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Appendix Xl

CD/187 EEA (2006) Annual European Community greenhouse
gas inventory 1990-2004 and inventory report 2006 Submission
to the UNFCCC Secretariat EEA Technical report No 6/2006
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Appendix XIl
Defra (2004) Review of the UK Climate Change Programme
Consultation Paper December
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Appendix Xl

CEH (2007) Status of UK Critical Loads. Critical Loads
Methods, Data and Maps February 2003
3 Pages
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Appendix XIV
Earthtrends (2005). Climate and Atmosphere 2005
6 Pages
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Appendix XV

Laxen D and Marner B (2004) Further assessment (Stage 4) of
Air Quality within Two Air Quality Management Areas in Reigate
& Bansted. Prepared for Reigate and Bansted Borough Council
April
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Appendix XVI
Air Quality Modelling for Heathrow Airport 2002. B'Y
Underwood, C T Walker, M J Peirce
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Dft (2006) Project for the Sustainable Development of Heathrow
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Appendix XVIII
AQLR Regulations 2003 SI 2003 No. 2121
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Appendix XIX

COM (2005) 447 Proposal for a Directive of the European
Parliament and of the Council
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Appendix XX

English Nature The Ecological Effects of Diffuse Air Pollution
from Road Transport (Report Number 580)
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Appendix XXI
USA 2006 Uttlesford District Council
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Appendix XXII
USA 2006 East Hertfordshire District Council
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Appendix XXIII

HM Treasury (2003) Aviation and the Environment using
Economic Instruments
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