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Introduction
1.1 Bureau Veritas – Air Quality and Air Quality Consultants Ltd (AQC) has been commissioned by Uttlesford District Council to review the air quality assessment work of the Environmental Statement (ES) prepared by BAA to support the Generation1 expansion proposals at Stansted Airport.  This study is intended to inform the consortium of local authorities, headed by Uttlesford District Council (UDC), on significant issues related to the proposed development.
1.2 In completing this assessment, we have given particular consideration to the following documents that form a direct part of the ES, or provide supporting information to the ES:

· Volume 3 of ES (Air Quality)

· Dickinson, N and Christou, R (2005). Future emissions analysis for Stansted Airport in 2014. QuinetiQ/S&DU/T&P/E&M/CR50384, Issue 2
· Underwood, B.Y. et al (2005). Stansted air quality beyond 25mppa: Model Test Report, Netcen/AEAT/ENV/R2055/Issue1 
· Underwood, B.Y. et al (2006). Stansted air quality beyond 25mppa: Methodology Report, Netcen/AEAT/ENV/R2022/Issue 1
1.3 We have also given consideration to the recent report published by the Department for Transport related to the Project for the Sustainable Development of Heathrow (PSDH).  In particular, we have reviewed the PSDH report recommendations related to emissions inventories and dispersion modelling, and compared them with the approach used in the ES.
1.4 We have also provided a direct response to a series of questions posed by Roger Harborough at UDC.

1.5 In the following sections we set out the various issues that have been identified within the ES and each of the supporting documents.  We then draw these issues together, highlighting any specific areas of concern regarding the validity of the air quality work carried out for the ES, and any specific issues on which we recommend further clarification is sought. 
1.6 Finally, we provide comment on the documents prepared on behalf of the ‘Stop Stansted Expansion’ group.

Volume 3 of Environmental Statement
1.7 Comments on Volume 3 are provided below.  In each case the paragraph number within the ES is referenced.  Where an issue has been identified, but the answer is provided in one of the supporting documents, it has not been reported here.
Para 5.1.7
It is not clear whether any allowance for primary NO2 emissions from aircraft has been included, or whether a simple assumption that default values (see 10.4.2) have been applied to all NOx emissions.

Para 5.1.9
A basis for assuming an average hold times of 5 minutes is not provided.  More importantly, it also appears that an assumption has been made that there would be no increase in hold times between the 25 mppa, 35 mppa and 40 mppa scenarios, but no justification is provided.  There is potential for hold times to increase with greater capacity.


It is also assumed that take-off roll times will remain constant between the model test work (2003/4) and 2014 with 25, 35 and 40 mppa.  Given the critical impact of this assumption (ref para 2.10.11 in Model Test report) a justification for this assumption should be provided.

Para 5.1.21
The text provided infers that the single issue is related to plume rise from the aircraft.  It is more complex than this, and relates to how aircraft plumes are represented in the model, including the effects of the velocity of the jet, the vortices produced during take-off roll, and the buoyancy due to temperature.  Emissions of NOx during take-off roll are critical, as they represent the greatest aircraft contribution to ground level receptors.  During low wind speeds (up to about 3 m/s, or even 5 m/s for large aircraft) there may be significant plume rise effects at start of roll, but this may be limited by the presence of the ground.  As the aircraft accelerates, strong wake vortices produced by aircraft lift, tend to cause lateral spread of the plume, with little vertical rise.  

Para 5.1.28
Previous modelling studies at Stansted Airport have relied upon empirical relationships to derive concentrations of NO2 from NOx.  This is a reasonable approach for current year assessments, but has limitations for future year predictions due to changes in primary NO2 emissions, and an increasing ozone background.  An alternative approach has been suggested by AQEG, and is based upon an “oxidant-partitioning” model proposed by Jenkin.  The approach considers nitric oxide (NO), NO2 and ozone as a set of chemically-coupled species, rather than just NOx and NO2 alone.  The approach can take account of changes in regional oxidant (due to increasing background ozone) and changes to local oxidant input (e.g. a change in primary NO2 emissions).  However, whilst the approach distinguishes between roadside and background locations, it does not consider how the proportion of primary NO2 will vary across a grid of receptors at differing distances from sources. This approach has been applied to the hybrid sensitivity test.
Para 5.2.3
The statement seems to imply that the model is suitable for the assessment of NOx concentrations, but makes no similar assumption for PM10.

Section 5.3
The application of the NSCA guidance on AQ and Development Control is misrepresented here.  The NSCA criteria avoid the use of the term “not significant” and instead focus on low, medium and high priorities.  A key issue is that where medium priority impacts are identified, the recommendation is for mitigation measures to reduce these impacts.  It is not correct to assign the medium priority impacts as “not significant”.

Para 6.1.12
The limit values and objectives for the protection of vegetation (30 µg/m3 NOx) do not apply within specified distances from major agglomerations (25km) or motorways (5km).  An exclusion zone, based on these criteria has been applied (shown in Figure 1 of the ES), which encompasses both Hatfield Forest and Eastend Wood.  Both sites are designated Sites of Special Scientific Interest (SSSI).


However, the recent review of the Air Quality Strategy (published April 2006) has set out the Government’s aspiration that the NOx objective for the protection of vegetation should be achieved at 99% of all SSSI sites by 2010, both inside and outside of the exclusion zones.  The EIA should take account of these proposals (they are as relevant as the provisional PM10 objectives which are addressed). 


Table 5:
It is not clear whether the ß-attenuation monitor is heated or unheated.  The default adjustment factor of 1.3 should only be applied to instruments with a heated manifold.

Table 6:
The method of PM10 monitoring is not stated, and it is not clear if the data have been corrected in any way.

Para 8.1.29:
The fact that building wake effects may cause elevated concentrations near Enterprise House is not a justification to ignore the data.  If the site is not relevant in terms of public exposure (as it is within the Airport boundary and occupied by STAL employees) then the EIA should make this clear.

Para 8.1.32:
In the absence of local bias adjustment factors, it would have been appropriate to apply national factors that are collated on behalf of Defra.  With no bias adjustment applied, the absolute concentrations reported are of limited value.  The statement that diffusion tube data cannot be strictly used to measure compliance with the objectives is a rather pointless one – if they cannot be used, then why did STAL undertake the survey in the first place.

It is understood (ref: 25mppa model test report) that the diffusion tubes are supplied by Harwell Scientifics and are 50% TEA in acetone.  Appropriate bias adjustment factors have been derived from the national database and applied to the concentrations given in Table 11, and are reproduced below.



[image: image1.emf]Site 2002 2003 2004 2005

Enterprise House 35.3 29.1 39.5 43.2

Balancing Pond 28.8 34.0 32.2 35.0

Highfield Lodge 20.1 32.4 24.2 29.1

Landing Lights 23.7 28.6 29.3 26.0

High House n/a n/a n/a 32.2



With the exception of Enterprise House (where it is assumed there is no relevant public exposure) there are no exceedences of the objectives in any year.

Section 8.2
An attempt has been made to correlate the numbers of odour complaints with the numbers of aircraft movements at Heathrow, Gatwick, Birmingham and Manchester airports in a number of different years.  However, the year-by-year variation in aircraft movements at individual airports is too small to identify any relationship.  If the data are pooled (as shown in Figure 1 below) then there is a stronger suggestion of a link.  (NB: the plot makes no allowance for the location of potential receptors at each airport, in terms of distance from the sources and the wind direction).
Fig 1:  Relationship between number of odour complaints and aircraft movements (Heathrow, Gatwick and Birmingham).  NB data for Manchester airport have been excluded due to the opening on 2nd runway in 2001.
[image: image2.emf]0

2

4

6

8

10

12

0 100 200 300 400 500

ATMs (x1000)

Odour Complaints

2003

2004

2005

Regression


The graph implies that the proposed increase to ATMs at Stansted could give rise to 1 or 2 additional complaints in each year.

Para 8.2.2 makes reference to a survey that was carried out in 2005, during which time 99 reports were received.  It is noted that the “majority of reports were received in the Birchanger Green and Stansted Mountfitchet localities”.  This is somewhat unexpected, as these properties are up to 4 km from the airport and are not in the prevailing wind direction (there is a very low incidence of SE winds).  This potentially suggests that odours may be of greater concern than is indicated by the number of reported complaints. A copy of the survey should be provided.
The EIA should acknowledge that complaints of odour nuisance are not synonymous with loss of amenity to residents in the locality.  It is generally accepted that people may suffer loss of amenity bit not register a complaint.
Para 10.3.11
As discussed in the section above the analysis shows an increase in the number of odour complaints with ATMs.  

Para 10.4.2:
The assumption used for the base case has been to apply a 9.3% primary NO2 fraction.  The basis of this default assumption is not clear.  It is understood that netcen are currently assuming a default primary NO2 fraction of 14% (2004) for modelling work undertaken on behalf of Defra.


There is therefore a potential that the base model is underestimating NO2 concentrations, and that values of 15% primary NO2 (base case) and 20% (sensitivity test) should have been used.
Para 10.4.14
Criteria for assigning significance of the impacts have been proposed within the ES.  The NSCA guidance does not provide any numbers, but suggests that priority weightings are applied.  Having proposed a scheme based on NSCA guidance, it is unreasonable to then reject it when the predicted concentrations exceed the thresholds that have been defined.  If the impact is considered to be of medium priority then the NSCA guidance suggests that consideration should be given to the application of mitigation measures.
Section 11.2
The issue regarding the applicability of the 30 µg/m3 NOx limit value and objective has already been discussed above (see para 6.1.12).  Examination of the 2014 NOx contour for the 35 mppa case (see Fig 2 below) indicates that the 30 µg/m3 contour just skirts the edge of Hatfield Forest, such that any small increase in the predicted concentrations, due to uncertainties in the modelling process, could cause an “exceedence.”


Whilst NOx concentrations at the specific receptor locations have been provided for the 40 mppa “hybrid” test, there are no contour maps.  A comparison can be made between receptors that are close to the edge of Hatfield Forest, such as Thremhall Farm.  Comparison between the predicted NOx concentrations in Table 32 of the ES shows that levels rise from 31.1 (25 mppa) to 35.3 (40 mppa) at this location.  It is therefore likely that for the 40 mppa case, NOx concentrations would exceed the 30 µg/m3 level in parts of the SSSI.
Figure 2:  Extract from Fig 8 (Vol3 of ES).  2014, 35mppa case, with 30 µg/m3 NOx contour shown in green
[image: image3.jpg]



Review of supporting documents

QinetiQ report on future aircraft emissions 

1.8 A critical issue for the assessment of the 2014 case is the assumption made for the aircraft fleet mix, and the engines fitted to the airframes.  An assessment of the likely aircraft engines (and the associated emissions) has been carried out by QinetiQ.
1.9 Standards limiting the emissions of NOx from both turbojet and turbofan engines are contained in Annex 16 Volume II to the Convention on International Civil Aviation.  These standards are exercised through the International Civil Aviation Organisation’s (ICAO) Committee on Aviation and Environmental Protection (CAEP).  ICAO adopted the CAEP/2 NOx standard in 1993 that applied to newly certified engines from 1996, and already certified engines from 2000.  The current regulation, referred to as CAEP/4, sets NOx emission standards for new aircraft engines certified from 2004.  The CAEP/6 meeting, held in February 2004, recommended a further reduction above the CAEP/4 NOx standard, with effect from 2008.

1.10 The emissions standards applied to aircraft engines differ in many aspects from those applied to road vehicles (e.g. the “Euro” standards).  Importantly, CAEP standards tend to reflect emissions standards that are already in place, rather than set challenging standards that have to be achieved.  This is, in part, a reflection on the considerable “lag time” in bringing new engines onto the marketplace.  Most modern aircraft therefore tend to comply with the CAEP standards before they are introduced.
1.11 Another important consideration is that the NOx emission standard set by ICAO is related to the engine pressure ratio (EPR), which is broadly a measure of the pressure inside the engine.  The EPR is a key parameter in governing NOx emissions.  Engines with a higher efficiency (and a higher pressure ratio) are allowed to emit more NOx than engines with lower efficiency (and a lower pressure ratio).  The improvement in NOx emissions between different CAEP standards is typically expressed at EPR 30.  Aircraft manufacturers, in a drive to make the engines more fuel efficient, have increased the EPR of newer engines. The net result is that it is difficult to compare NOx emissions in the LTO cycle by simply referencing CAEP standards.

1.12 In general terms, the assumptions set out in the QinetiQ report appear to be sound, and an assumption of 45% penetration of CAEP/4-30%
 by 2014 is not unrealistic.  
AEA report 25 mppa Modelling Test

1.13 Comments on the AEA 25 mppa Model Test report are provided below.  It should be noted that this is a very detailed report, and contains a number of complex assumptions and methodologies.  To test these assumptions in a wholly robust manner would involve a considerable amount of work.  The focus of this review has therefore been upon the critical elements of the approach.
Para 2.2.9
There appears to have been no allowance made for emissions fluctuations due to engine deterioration during climb-out and approach.  PSDH recommended a 4.3% increase in fuel flow during the LTO cycle compared to ICAO databank values, and a 4.5% increase in NOx emissions.
Para 2.2.29
The approach taken has been to assume 85% climb-out thrust, unless take-off thrust were below this value, when the climb-out thrust is set to equal take-off thrust.  This is likely to slightly overestimate NOx emissions compared with the PSDH recommendations.
Para 2.2.34
Estimates of times-in-mode have been derived from observations in the morning and evening periods, and over a 7 month winter period.  There is potential for seasonal differences, and for changes throughout the day (corresponding with peak activity).  However, there is unlikely to be any significant variation in take-off roll times, which is one of the most important assumptions in the calculation of NOx emissions.

Para 2.2.37
It is not clear what reverse thrust time estimates were used.  The report cites estimates ranging from 5 seconds to 14 seconds.  The PSDH report suggested applying a duration of 19 seconds, but these data relate to larger aircraft.

Para 2.7.2
Reference is made to a new road traffic model that will be applied for future case assessments, and that this model will be validated against 2003 data.  This validation report does not appear to have been provided.
Para 2.10.9
It is not clear whether it is appropriate to factor up 7 month winter data to estimate annual ATMs, bearing in mind potential seasonal variations.  Some commentary on any seasonal patterns would have been useful.

Para 2.10.11
It is noted that the assumption made for take-off roll times is critical.  Times used in the Model Test work were reduced from 43 seconds (in the 15mppa case) to 37 seconds for B737 aircraft based on “older runway occupancy data”.  As runway occupancy changes in the future, it is questioned as to whether this will also impact upon roll times.
Para 3.2.7
At the start of take-off roll, there is an initial delay of up to 10 seconds before the engine reaches maximum take-off thrust.  It is not clear whether revised thrust and emissions time histories have been applied.
Para 4.2.9
It is unfortunate that collocated diffusion tube and chemiluminescence data are not available for the High House monitoring site in 2003/4.  In the absence of local data, it is appropriate to apply national factors prepared on behalf of Defra.  For the diffusion tubes used in this study, bias adjustment factors of 0.87 and 0.89 have been calculated for 2003 and 2004 respectively.  The tubes are over-reading by up to about 15%.

Para 4.5.4
The model verification study shows a good agreement between the modelled and measured NOx concentrations at High House.  There are 3 principal concerns:
· There is only one continuous monitoring site.  The inclusion of at least one further continuous monitoring station (located beyond High House, and on a transect from the Airport to High House) would have given greater confidence in the verification;

· From the analysis conducted, it is not possible to conclude whether the explicitly modelled concentration is correct.  The total predicted NOx concentration comprises the explicitly modelled sources and the regional background.  It is possible that the background has been overstated, and the Airport contribution understated.  Whilst this provides the correct result at a single point, the comparison may not hold at other sites, or in future years.  An assessment of modelled versus measured Airport NOx would have been useful (i.e. by subtracting a suitable measured background component from High House);

· The High House monitoring site provides no verification of the road traffic component of the model.

The report estimates that airport-related sources contribute 45% of the total period mean NOx at High House, equivalent to 21.3 µg/m3 NOx.  It is useful to put this into perspective with the PSDH assessment recently completed for Heathrow Airport.  A detailed analysis of monitoring data was carried out using bivariate pollution roses.  The contribution from airport-related sources was determined by subtracting the background and then averaging the concentrations weighted by both wind speed and direction.  When combined with wind speed/direction probability plots, the contribution from airport-related sources at a number of monitoring stations was calculated.  

For the two monitoring locations in the prevailing downwind direction, upper limits for airport-related NOx contributions were calculated as 31.5 µg/m3 (LHR2) and 9.9 µg/m3 (LHR18).  LHR2 lies about 180 metres due north of the main northern runway, whilst LHR18 is at a distance of about 1.2 km.  In comparison, High House lies about 500 metres east of the apron areas, and about 1.3km from the main runway.  There were an estimated 182,000 ATMs at Stansted in the 12 month period relevant to the modelling assessment, compared with about 470,000 ATMs at Heathrow.  It is difficult to make any accurate comparisons between the datasets, particularly as the High House site will be influenced by runway and apron emissions, but based on the PSDH assessment, a maximum airport-related NOx contribution at Stansted of about 13 µg/m3 might be expected at a location within a few hundred metres of the runway.  Lower concentrations would occur with increasing distance. The implications are that the model may be overestimating the airport NOx contribution.
Para 4.5.13
The 2001/2 monitoring was only carried out for a period between Sept 2001 and Jan 2002.  It is not possible to derive robust diffusion tube bias adjustment factors over periods of less than 12 months.  The default adjustment factor, derived for the national database, provides a factor of 0.78 in 2001 (i.e. the tubes were over-reading by about 30%).  
Table 4.6
A comparison of the modelled versus measured NO2 concentrations is provided (and also given in Fig 4.13).  A table and a histogram are not the most appropriate way to describe these data.  In addition, no bias adjustment factor has been applied to the diffusion tube data.


To aid the comparison across all measurement sites, the diffusion tube data have been bias adjusted (using the 2004 factor) and the results are shown plotted below.  It is concluded that the modelled results show a reasonable agreement with the measured concentrations, but that there is some evidence that the model is under-predicting NO2 concentrations.
Figure 3:  Comparison of modelled vs measured NO2 concentrations (µg/m3) at all locations (diffusion tubes have been bias adjusted)
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Para 4.5.25
It is a somewhat sweeping statement to suggest the road traffic model is over-predicting on the basis of these very limited data.  This emphasises the importance of proper verification of the road traffic component as highlighted earlier.
AEA Report: 25 mppa Methodology

1.14 Comments on the AEA 25 mppa methodology report are provided below.  As is the case with the Model Test report, this is a very detailed report, and contains a number of complex assumptions and methodologies.  To test these assumptions in a wholly robust manner would involve a considerable amount of work, and would take many weeks to complete.  The focus of this review has therefore been upon the critical elements of the approach.

Para 1.2.5
It is stated that the assessment year plays an important role in the air quality assessment.  This is for 2 principal reasons.  Firstly, regional background concentrations are predicted to decline in the future, as a result of national and international policies.  Secondly, emissions from road traffic are expected to decline in the future, due to tightening emissions standards.  It is therefore the case that should the 25 mppa or 35 mppa capacity be reached before 2104, the absolute and relative impacts would change (the significance of this would depend on how many years forward the capacity was attained).

Para 2.2.9
Comments relating to CAEP emissions standards have been provided above.  The introduction of CAEP/4-30% is not questioned, but whilst the data in Table 2 describe the expected average performance of replacement engines in 2014, they do not provide an simple indication as to whether newer aircraft emit more or less NOx.  This issue is considered in more detail in Section 4 of this report, in response to Q4 raised by UDC.
Para 2.2.12
Noted that increased emissions due to engine deterioration have not been included.  PSDH recommended a 4.3% increase in fuel flow during the LTO cycle compared to ICAO databank values, and a 4.5% increase in NOx emissions.

Para 2.2.15
A polynomial fit has been used to derive emissions indices at thrust setting between those given in the ICAO databank.  PSDH recommended a liner extrapolation method be used, but in practice this is unlikely to make any significant difference.

Para 2.2.22
The estimates of primary PM from engine exhausts have been multiplied by a factor of 4 to take account of the formation of PM from volatiles.  

Para 2.2.46
Assumed that times-in-mode will remain constant between 2003/4 and 2014 scenarios (excepting where there are large aircraft introduced).  As the runway occupancy changes, there is potential for take-off roll times to change.

Para 2.2.56
Hold times are expected to increase as the runway approaches capacity, but a constant value of 5 mins is applied to the 25, 35 and 40 mppa cases.

Para 3.2.8
Assumption of uniform acceleration from start of roll to wheels off.  PSDH assessments suggest that during start of roll, larger aircraft build up speed in two stages.  The first stage lasts 4-8 seconds (approx two aircraft lengths) when a thrust setting of 30% can be assumed.

Para 4.1.33
Fig 4.6 suggests that there is a significant seasonal profile at Stansted Airport.  Adjusting any data during the 7 month Model Test period therefore needs to be approached with caution.  
Response to specific questions raised by UDC
1.15 A number of specific questions were raised by Roger Harborough at UDC, in an email dated 14 July 2006.  A direct response to these questions (as allocated to AQC) is provided below.  Where relevant, reference is made to previous comments in this document.
Question 1: Is the data from various local authority continuous analysers and diffusion tubes consistent with BAA Stansted's monitoring baseline conditions?
Answer: The local authority diffusion tube data presented within the ES and in recent reports from UDC, including the 2006 Updating and Screening Assessment, are broadly similar however those for UDC reported in the ES for 2005 are typically lower by approximately 10%.  Monitoring undertaken by BAA tends to indicate slightly higher concentrations and this is likely to reflect the proximity of these sites to the airport.  In general most locations close to the airport where monitoring is undertaken suggest that the air quality objective for annual mean NO2 is not being exceeded, however many of these locations are not representative of public exposure.
Rationale: The text suggests (para 8.1.14) that the 2003/2004 diffusion tube data from UDC have been bias adjusted, but it is unclear as to whether the 2005 data have been or not.  Diffusion tube monitoring results undertaken by BAA Stansted at the airport in 2005 have also not been bias corrected.  A comparison of the diffusion tube and continuous monitoring data reported within the ES and the UDC USA is provided below.
	Annual Average Monitoring of Nitrogen dioxide (g/m3)

	Location
	 Results reported in ES
	 Results reported in UDC USA
	Difference (%)
	Results reported in ES with bias adjustment

	Continuous Monitoring
	 
	 
	 
	

	Takeley Four Ashes
	21.1
	25.6
	21
	24.9

	Takeley
	20.7
	20.8
	0
	24.4

	West Oaks, Broxted
	na
	18.6
	-
	

	High House (BAA)
	27
	na
	-
	31.9

	Diffusion Tubes
	 
	 
	 
	

	Gibson Close
	15.8
	16.6
	5
	18.6

	Norman Court
	19.7
	20.2
	3
	23.2

	Winden Lane
	31.4
	32.8
	4
	37.1

	Goose Lane
	31.7
	33.3
	5
	37.4

	Burton End
	42.8
	45.9
	7
	50.5

	Thaxted Road
	43.2
	closed
	-
	51.0

	YHA
	41.9
	41.9
	0
	49.4

	High Street SW
	40.5
	43.6
	8
	47.8

	A120 Start Hill
	35
	38.3
	9
	41.3

	A120 Takeley
	26.6
	34.9
	31
	31.4

	A120 Takeley Four Ashes
	23.5
	25.9
	10
	27.7

	A120 Stortford Road
	27.1
	29.7
	10
	32.0

	A120 Braintree
	24.9
	27.6
	11
	29.4

	A120 Blake End
	24.2
	27.6
	14
	28.6

	Airport 1
	28.1
	29.7
	6
	33.2

	Airport 2
	27.5
	29.1
	6
	32.5

	Enterprise House (BAA)*
	47.5
	-
	-
	43.2*

	Balancing Pond (BAA)*
	38.5
	-
	-
	35.0*

	Highfield Lodge (BAA)*
	32
	-
	-
	29.1*

	Landing Lights (BAA)*
	28.6
	-
	-
	26.0*

	High House (BAA)*
	35.4
	-
	-
	32.2*


*The bias reported by UDC of 1.18 and for BAA tubes the national bias adjustment for 2005 (0.91) has been included for this review.

The diffusion tube monitoring undertaken by BAA reflects generally higher concentrations than those monitoring in the area by UDC, and it must be noted that the reported diffusion tube results in the ES for BAA do not account for bias.  It is also useful to note that there is considerable difference between the diffusion tube results reported for High House (35.4 g/m3  ) compared to for the continuous analyser (27 g/m3 ).  If bias for the BAA tubes is included the diffusion tubes results reduce to 32.2 g/m3.  The ES indicates that the monitoring undertaken at High House has been “discontinuous”.  It is unfortunate that a continuous long-term set of data is not available for the ES (and for the relevant model verification).

The baseline continuous monitoring undertaken at High House has been used to verify the dispersion modelling (while being based on only 7 months data) based on total NOx only.  It is notable within the ES that there is no verification at roadside sites within the area.  The baseline monitoring data presented indicates that the highest concentrations and those approaching the air quality objective for NO2 are at roadside locations.  This has not been addressed within the ES and does not appear to be provided within the relevant supporting information.

Question 2:  Is it likely that continuous analysers in other locations would detect higher levels of emissions?  It has been suggested that emissions rising in hot air from aircraft exhausts may not be dispersing but settling in concentrated pockets at locations not being monitored over a wider area.

Answer:  It is not considered likely that continuous analysers in other locations would detect significantly higher levels of emissions from the airport operations.   It is not considered likely that emissions from jet engines would settle into concentrated pockets, due to the nature of the initial dispersion.  The high temperature of the emissions will assist dispersion and not restrict it.
Rationale: STAL has carried out continuous monitoring at 2 locations, High House (approximately 1.3 km to the west of the main runway) and Thremhall Farm (approximately 0.7 km to the south of the main runway).

In terms of aircraft emissions, it is to be expected that any impact would be greatest closer to the main runway, as this is the principal source of NOx.   Given that the prevailing wind direction is south-westerly, the majority of take-offs will be towards the south west (i.e. into the wind), with start of roll at the north-east end of the runway, approximately opposite High House.  The highest annual mean aircraft NOx concentrations are therefore expected to be recorded in this general area. Similar concentrations would be expected to be recorded at Waltham Hall and properties in Molehill Green.  There are properties to the east of the main runway (e.g. at Tye Green and Monks Farm) that are closer, but given the prevailing wind direction, it is not thought likely that concentrations would be higher at these locations.

There is also the potential for higher total NOx concentrations to be measured at roadside locations that are close to the airport i.e. a combined effect of road traffic and airport emissions.  This is most likely to affect locations close to the A120 and the M11, or at nearby towns e.g. Stansted and Bishops Stortford.  In terms of roads, the site at Thremhall Farm appears to represent an appropriate location adjacent to the A120, and within about 600 metres of the southern end of the main runway.  There are no obvious properties within very close proximity to the M11 that are within 2km of the airport.  Given the distance of both Stansted and Bishops Stortford (greater than about 2.5km) it is not likely that significant airport emission contributions would be measured at these locations.

Emissions from aircraft on take off are complex.  At the start of roll, there can be significant plume rise of the emissions, particularly during light to moderate winds (3-5 m/s). As the aircraft gains momentum, strong vortices generated by the wings cause the plume to become “flattened” against the ground, and it tends to spread out laterally to each side.  Given these effects, there is little potential for aircraft emissions ”to become settled in concentrated pockets”.

Question 3:  Is the pattern of aircraft movements which would still exhibit particular peaks at certain times of the day likely to be giving rise to short term concentrations of emission levels that would give cause for concern either now or with increased movements?

Answer:  Based on monitoring data from national networks and other major airports, it is not considered likely that that there would be any exceedences of the short term (1 hour) objective for nitrogen dioxide, either now, or with the proposed expansion in 2014.

Rationale:  The air quality assessment has focused on the prediction of annual mean concentrations.  Compliance with the short term (1 hour mean) objective for nitrogen dioxide has been determined by the use of an empirical relationship with the annual mean.  This empirical relationship has been determined from national monitoring data, and from the conclusions of local authority reviews and assessments.

For nitrogen dioxide, it is generally accepted that there will be no exceedences of the 1 hour mean objective where the annual mean objective (40 µg/m3) is complied with.  Additional evidence
, derived from an analysis of monitoring data at roadside and kerbside sites has demonstrated that it is highly unlikely that the 1 hour mean objective will be exceeded at such locations where the annual mean is below 60 µg/m3.

On the basis of this empirical relationship, and the predicted annual mean concentrations presented in the Environmental Assessment, it is concluded that there would be no exceedences of the short terms objective at any relevant location.

The above empirical relationship has, of course, been derived from monitoring data collected at urban background, roadside and kerbside sites.  There is the potential that peak airport operations (during the daytime) could give rise to much higher emissions, such that this relationship would not apply.   Consideration has therefore been given to monitoring data collected at other airports.  

Monitoring at Heathrow Airport (approx 470,000 ATMs per annum) currently includes 19 sites, some of which have operated for over 10 years.  There have been no recorded exceedences of the 1 hour mean objective at any monitoring site, including LHR2 which is located close to the Northern Perimeter Road, and directly downwind on the northern runway.  

Monitoring at Gatwick Airport (approx 250,000 ATMs per annum) includes three sites, two of which are at Horley, close to the airport boundary, and downwind of the terminal complex.  The sites have operated for between 2 to 5 years, and there have been no exceedences of the 1 hour mean objective.

It is considered highly unlikely that there would be any exceedences of the 1 hour mean objective at Stansted Airport, even given the proposed maximum expansion to 274,000 total ATMs by 2014.

Question 4: The UDC diffusion tube on the M11 overbridge at Burton End Stansted is already recording >40 micrograms per m3 NO2 concentrations.  Is this level likely to increase with more aircraft movements as sought, or additional road traffic generated by more air passengers? If so, what is the significance of these levels?

Answer: The UDS Burton End M11 overbridge diffusion tube does not currently represent a location where exposure to the annual average objective of NO2 is relevant.  It would be expected that the levels at this location would remain high due to the location in relation to the source of emissions from the motorway but the levels at relevant receptors along the M11 in the area are considerably lower and are unlikely to approach the long-term NO2 objective given the distance of most receptors to the edge of the carriageway of the motorway.

Rationale: Some reduction in the concentrations measured at the diffusion tube location would be expected over the long term as the emissions from vehicles reduce in the future due to improved engine technologies and fuel efficiencies.  In general, these reductions in emissions can offset the increases in vehicles volumes that may be expected.  However, in future years the importance of primary NO2 may become greater, and roadside concentrations may not decline as quickly as anticipated.

Dispersion modelling at Stansted and other airports in the UK indicate the effects of emissions from aircraft sources are unlikely to be significant beyond a few hundred metres of the airport.  The findings of the ES indicate that the airport is doubling NOx concentrations at a distance of about 500m from the airport.  However, increases in traffic on local roads can be significant and may lead to increases in annual average NO2 concentrations at some locations.

The monitoring data presented within the ES (and within UDC USA) indicate that most roadside locations outside of town centre areas such as Saffron Walden and Bishop Stortford are currently below the air quality objective for NO2 and are expected to remain so.  However, at some locations on the A120, monitoring suggests that concentrations are between 34 – 38 g/m3  and therefore a relatively small increase in traffic in the near future could cause the long term objective to be approached or exceeded at these locations.  Based on current projections and the information presented within the ES the air quality at these locations would be well within the objective by 2014.

Question 5:  The local branch of Friends of the Earth suggest that predictions of NOx and NO2 are “very optimistic” and that it would not take many changes to the aircraft fleet mix for the 30 microgram contour to include parts of Hatfield Forest, suggesting that modern aircraft emit more NOx.

Response:  There is no evidence to suggest that the predictions are optimistic, although they are very much dependant upon a number of critical assumptions.  In general, it is felt that the assumptions are realistic, rather than optimistic, although by definition there must be some uncertainties in forecasting air quality climate conditions and aircraft fleet mix in 2014.
As the 30 µg/m3 NOx contour skirts the edge of Hatfield Forest for the 35 mppa case, and would almost certainly include parts of the Forest for the 40 mppa case, it is agreed that changes in the assumptions regarding the aircraft fleet mix (or indeed the NOx performance of engines) in 2014 could be sufficient to cause further encroachment.  The implications of any exceedences of the objective at this location is discussed above.
The data presented in the ES and supporting documents do not readily answer the question as to whether modern aircraft emit more NOx.  As described in the section dealing with the QinetiQ report, CAEP standards are related to the engine pressure ratios, and it is not a simple matter to compare NOx emissions unless the LTO cycle calculations are carried out.

To assist the understanding, data have been extracted from the ES and the Model Test report and are set out in the table below.  Data for total aircraft emissions (up to the ceiling height of 1000 metes) and ground level emissions (excluding climb-out and approach) are shown.  As the fleet mix changes in terms of aircraft size, it is most appropriate to consider NOx emissions per passenger (expressed as tonnes NOx per million passengers per annum).

	Year
	mppa
	Tonnes NOx/annum
	Tonnes NOx/mppa

	Total aircraft emissions

	2003/4
	18.6
	763
	41.03

	2014
	25
	1076
	43.04

	
	35
	1437
	41.02

	Ground level aircraft emissions

	2003/4
	18.6
	293
	15.74

	2014
	25
	407
	16.27

	
	35
	546
	15.60


For the 25 mppa case, there is an increase (of about 5%) in NOx emissions per passenger movement compared with the base year.  This increase is not observed for the 35 mppa case compared with the base year, where NOx emissions per passenger remain relatively constant.
Question 6:  To what extent has recent work as part of the Sustainable Heathrow project to refine AQ modelling been reflected in the approach at Stansted?

Answer:  In general terms, most of the critical issues identified by the PSDH project have been incorporated into the approach used at Stansted.  Importantly, consideration has been given to the near-field dispersion from jet engines, realistic take-off thrust settings have been applied, and the approach used to estimate NOx:NO2 transformation allows the potential impact of increasing primary NO2emissions and ozone background to be accounted for.
Rationale:  Critical issues identified within the Project for the Sustainable Development of Heathrow (PSDH) report regarding the estimation of emissions and the modelling approach have been set out within the table below.  Wherever possible, an indication of how these issues have been treated in the ES is recorded.

	PSDH recommendation
	Approach taken in ES

	Care should be taken to ensure actual engine models assumed are representative of the ones used, as subtle differences in engine designation can have a significant impact on the NOx emissions.
	For the 2003/4 Model Test study, actual engine types have been used, as recorded by the BAA BOSS database.  For the 2014 assessment, it is clearly necessary to forecast future changes to the fleet mix and engine performance.  This has been carried out based on an assessment undertaken by QinetiQ

	The ICAO Emissions Databank has “Average” and “Characteristic” emission values.  Use should be made of the “Average” values from the ICAO Emissions Databank.
	The information is not provided.  The implications are unknown.

	If extrapolating emissions to different thrust levels, use linear extrapolation between each of the standard thrust values of 100%, 85%, 30%, 7% and 0%.
	A linear extrapolation method has been applied for the Model Test report, but modified to a polynomial fit for the 2014 assessments. This is unlikely to have any significant implications.

	The methodology in the 2002 Heathrow Inventory Report should be used for deriving PM10 from smoke numbers, rather than the new CAEP methodology.
	The recommended approach has been used, although a factor of 4 has been applied to account for formation of PM from volatiles (based upon FAA methodology). This will overestimate PM emissions compared to the PSDH recommendation.

	Ambient temperature and pressure can significantly affect NOx emissions.  Averaged over a year this is likely to be minimal, but on an hour by hour and season by season basis can vary by a factor of 2.  
	These factors were taken into account in the Model Test study, but were discounted for the 2014 assessments.  The effects of temperature and pressure were shown to be minimal.

	The forward speed of the aircraft can have an effect on emissions.  At the speed of take-off the emission can be 10-23% higher than static values.  This is especially so for the higher pressure ratio engines.

During climb out and approach typical adjustment values for forward speed effects are a 10% and 5% increase in NOx emissions respectively.
	There is no indication that any adjustment to climb-out and approach emissions has been applied.  As most of these emissions are above ground level, the impact will be to the total NOx inventory rather than to predicted ground level concentrations.

	Engine deterioration can affect emissions.  It is recommended that fuel flow during the LTO cycle is increased by 4.3% and NOx emissions by 4.5% to allow for engine deterioration.
	It does not appear that any allowance for engine deterioration has been included in the emissions calculations.  The implications of this are unknown.

	Reduced thrust has an important impact on emissions.  Most aircraft take off at reduced thrust.
	Reduced thrust on take-off has been applied.

	During start of roll, larger aircraft build up speed in two stages.  The first stage lasts 4-8 seconds (approx two aircraft lengths) when a thrust setting of 30% can be assumed.  For aircraft with fewer than 180 seats assume 4 seconds for larger aircraft 8 seconds.  
	A uniform acceleration from start of roll to wheel off has been applied.  The implications of non-uniform acceleration are unknown.

	Above about 1000-1500 ft power is reduced.  Factors are recommended for this.  They will not be relevant for ground level concentrations, but will be for total LTO emission calculations.  Consideration should be given to de-rating power settings above 300 m, to 85% for take-off thrusts between 90-100%; 78% for take-off thrusts between 80-90% and 70% for take-off thrusts between 75-80%.
	De-rated power settings were not used.  A default 85% thrust was assumed for climb-out unless the assumed take-off thrust was below this, in which case the climb-out thrust was adjusted to be equivalent to the take-off thrust.  This is likely to have overestimated concentrations.

	During approach, assume 15% thrust down to 2,000 ft then 30% thrust to touchdown.
	Approach thrust was maintained at 30% throughout.  This is likely to have overestimated concentrations.

	Reverse thrust is not used all the time.  It is recommended, as a default (in the absence of other information), that 40% of landings use reverse thrust for 19 seconds at 30% thrust setting.
	30% thrust setting applied, with durations based on survey data wherever possible.  A default of 30 seconds duration was applied where no specific data available.  This is likely to have overestimated concentrations.

	Taxiing is carried out at idle thrust setting, taken to be 7%.  In practice the idle setting is probably nearer 5% on average, but there are periods of increase to 10-15% during manoeuvring. 
	Default thrust settings of 7% have been used.

	Taxi speeds are typically 15-30 kts (28-56 kph).  
	No information on taxi speeds provided.  The implications of taxi speeds are unknown.

	Interaction of jet plumes with the ground leads to enhanced lateral spread, with little effect on vertical spread.
	The model did not account for these “wall jet” plume effects.  This effect will become of increasingly less importance with distance from the runway as the plume is then dispersed due to natural turbulence.

	Lidar studies by Wayson give a plume rise of 12 m and a vertical spread of 4.1 m (sigma z) and lateral spread of 10.5 m (sigma y).  These apply near to the start of roll.

There can be significant buoyant rise during periods of light winds, say 5 m/s near start of roll and 3 m/s for aircraft well into take-off roll. 
	Emissions from the aircraft assumed to be spread uniformly over a box 15m in depth, with the effective source height at the mid point (7.5m).  

The approach does not take account of plume rise under light wins speed conditions, which may lead to an overestimation of predicted ground level concentrations.

	Primary NO2 emissions.  For aircraft, recommended values for each mode of operation are provided (e.g. average primary NO2 emissions of 4.5% for take off and 37.5% for idle).  Where sensitivity studies are undertaken, it is recommended that the extreme values should be used.  

Primary NO2 emissions from road traffic should also be accounted for, but the absence of an emissions inventory was noted.
	The approach used does not allow for different primary NO2 fractions to be assigned to different sources.

A 9.3% primary NO2 fraction was assumed for the base case rising to 15% for the sensitivity test.  This may have underestimated that impact.



	Models should account for primary NO2 changes (by source type) and potential changes to regional ozone 
	A modification to the Jenkin oxidation partitioning model was used to account for changes to primary NO2 and increasing ozone levels


Question 7: In addition to the existing AQ management and incorporated mitigation measures by BAA set out on page 32 of ES Vol 3, what measures could be deployed? Does good practice from an international perspective point to any gaps?
Answer: A number of additional measures could be taken to further reduce impacts beyond those listed on page 32 of the ES Vol. 3.  These additional measures are covered in more detail below. The degree to which these additional measures will be successful will depend, in part, upon any legal agreements between the planning authority and BAA Stansted (if the application were to be approved). Moreover, in order to track implementation of the additional mitigation measures it would be prudent to set commitments and targets, which should be subject to an annual audit, in order to assess progress.

Response: Comments of the proposed existing mitigation measures, and some additional mitigation measures that could be employed, are highlighted in the table below:
	Existing mitigation measures (i.e. Page 32 of ES Vol.3)
	Comments and/or additional mitigation proposals

	Restrictions on aircraft engine operation on the ground.
	Work with NATS, Eurocontrol and airlines to reduce ‘on-stand’ and ‘hold’ times for different stand areas.  Consider layout of stand and apron areas to minimise taxi routes.

	Restrictions on the operation of APUs and ground power units (GPUs), whilst promoting the use of fixed electrical ground power (FEGP) units.
	Provide further explicit details on FEGP – extent of current availability, targets for future provision, maintenance and repair targets, and a review of charging structures.


	Use liquid petroleum gas rather than kerosene for fire training.
	

	Use ultra low sulphur petrol and liquid petroleum gas in the airports road vehicles.
	Extend to promote the supply and use of alternatively fuelled vehicles (i.e. electric).

	Ensure airside vehicles comply with MOT emissions tests.
	Extend to include cessation of idling emissions by airport vehicles.

	
	Introduce differential landing charges for “cleaner aircraft (to mirror systems currently in place at Heathrow and Gatwick)

	
	Re-structure charges for airside vehicles to favour “cleaner” vehicle types.

	
	Undertake feasibility study with regards to the implementation of a Low Emission Zone in terminal area.

	
	Encourage partnerships with local bus operators to promote use of cleaner vehicle technology (i.e. min Euro III, particle traps & cleaner fuels).

	
	Prepare a travel plan for STAL, which includes a car sharing scheme.


Documents submitted by ‘Stop Stansted Expansion’ group
1.16 A two volume document has been submitted by the Stop Stansted Expansion (SSE) group.  Volume 1 sets out the response of SSE, while Volume 2 contains supporting documents - the Analysis of Strategic Issues, prepared by Levitt-Therivel, and the Best practice review of emissions control techniques at airports, prepared by C4S at TRL.

Volume 1 – SSE response

Para 2.2.3
The ES only provides a comparison between the assumed baseline (2014, 25mppa scenario) and the application (2014, 35 mppa).  It is difficult to compare the impacts in 2014 with the current (2006) operation.  
It is usual practice in the ES to compare future scenarios (2014, Do-nothing and Do-something) with the current baseline.  Given that the 25mppa scenario has planning permission, it is not clear if the ES could be successfully challenged on this issue.

Para 2.2.4
The Generation 1 application seeks to cap the number of ATMs to 264,000, but to remove any restriction on passenger limits.  Whilst the analysis carried out in the ES suggests that the ATM throughput would limit passenger movements to 40 mppa, there is no guarantee of this.  The planning approval, if granted, should seek to cap both ATMs and passenger movements.
Para 2.2.7
The issue of climate change in respect of air travel is complex.  However, if Government’s proposals for airport capacity expansion are to be realised (as set out in the ATWP) then emissions of greenhouse gases from aircraft operations are not really a matter of local planning concern
.  Of greater relevance are the proposals to minimise greenhouse gas emissions from direct airport operations (ground operations of aircraft, surface transport and airport buildings).  These issues are described in Volume 3 and Volume 7.
Para 6.1.5
The airport NOx emissions for 25 mppa and 35 mppa are predicted to rise compared with the current year (almost a doubling for the 35 mppa case).  Road traffic NOx emissions are expected to decline despite the increase in traffic flows, as tighter emissions standards come into play.  

Para 6.2.3
The monitoring that has been carried out by BAA to support this application and verify the model is disappointing.

Para 6.2.5
Occupational exposure is not relevant in terms of the air quality objectives.  The annual mean objective for NO2 would not apply at locations within the airport boundary, or at the hotel.

Para 6.2.8
The intent of the PSDH work was not to identify or endorse any specific dispersion models.  The criteria used to select the chosen models (there are 2 models being used) include a number of factors, some of which are specific to Heathrow.  An analysis of how the approach used for this ES compares with the PSDH recommendations is provided in Section 4 of this document.  The two principal elements that are not dealt with in the model that has been used, are related to initial plume rise, and the “wall jet” effect caused by vortices.  It is understood that there can be substantial plume rise at the start of roll, during light wind conditions.  This effect would be to reduce any ground level impacts.  The effect of the vortices is to cause the plume to “squash” and spread out laterally – any significant effects will probably limited to within a few hundred metres of the runway.
Para 6.2.14
The particle traps referred to are CRTs, fitted to some buses and large HGVs.  Diesel particle filters (DPFs) fitted to cars and light vans will not have this effect.  The model has taken into account these primary NO2 emissions by using a 9.3% (base case) and 15% (sensitivity test) assumptions.  

Para 6.3.7
The current proposals before the EU Parliament are not to include the “indicative” 2010 PM10 limit values.
Analysis of strategic issues

1.17 Specific issues identified by Levitt-Therivel in relation to air quality have been identified.  The report does not contain any paragraph numbers, and so the relevant text is reproduced in italics and the page number is given.
ES Vol 3 …assumes that background levels and non-airport road pollution will be the same in 2014 (Table 23) as in 2003 (Table 17) which is extremely unlikely (page 7)
The ES does not make an assumption on constant background and non-airport road pollution levels.  It is not possible to compare Table 23 with Table 17, as the latter is concerned with oily droplets.  If the authors meant to refer to Table 18, they have not understood what has been done.  Table 19 compares predicted concentrations in 2014 using meteorological data from 3 years (2001, 2002 and 2003).  The background concentrations shown are for 2014, and have been extrapolated from the relevant base year using the approach described in para 5.1.27.
The ES ….does not give a clear feeling of how the proposed development compares with the situation now…(page 7)

The ES only provides a comparison for 2014 for the permitted development against the proposed development.  It is agreed that it would have been enlightening to include a comparison of all 2014 scenarios with a current year case, but this would not be a requirement under the EIA Regulations.  Some comparison can be gleaned by comparing the predicted concentrations in the 25 mppa Model test report and the ES.  These are reproduced in the table below.

	Site
	2003/4
	2014 (25mppa)

	High House
	27.3
	19.0

	Landing Lights
	22.3
	18.3

	Balancing Pond
	35.1
	24.8

	Highfield Lodge
	23.3
	19.5


Problem 1:  the 2005 baseline NO2 levels shown in the ES are typically lower than those in UDCs monitoring report (Box A)
It is unclear as to why there should be discrepancies in the diffusion tube data, but this may be due to different bias adjustment factors being applied.  There is little discrepancy between the data other than at site UTT14.  This should be investigated.

Problem 3:  Table 23 suggests that the same baseline NOx levels will exist in 2014 as those in 2003 (Box A)
The authors of the report do not understand what has been done (see response on baseline above).  We would expect background NOx levels to decline by 2014 due to national and international measures to impose stricter controls.  This is in spite of increased traffic volumes.

Table 5:  Additional information required
Explain why ES Vol 3 Tables 23 and 25 show radically lower baseline air pollution levels than those monitored by UDC
This is a misunderstanding of the methodology as described above.  The baseline NOx levels in Tables 23 and 25 are for 2104 (predicted from 2003).  The predicted NO2 levels are also for 2014.  It is expected that they would be lower than those measured in 2003.

Explain measures taken in the Generation 1 ES to ensure that prediction are accurate.

A description of the model verification and the methodology are provided in the two supporting documents.  Comments related to these have been set out in previous sections of this report.
Best practice review of emission control techniques at airports

1.18 Table 2 of the report describes the relative contribution of aircraft operating modes to primary NO2 emissions.  It is uncertain as to why emissions data from Stansted were not used for the comparisons, but the data are reasonably representative.  The table highlights the important contribution that ground taxi movements make, but it is rather misleading to suggest that “half of the NO2 associated with the LTO cycle is produced during taxiing operations.” Primary NO2 emissions are of particular importance in close proximity to the source, as the formation of NO2 is not then restricted by the availability of ozone.  The importance of primary NO2 emissions thus reduces with increasing distance from the source. 
1.19 The section on airport emissions charging makes only very brief reference to the Heathrow scheme (although it surely the most relevant to any scheme at Stansted) and fails to reference the corresponding scheme at Gatwick.

1.20 The section on APUs again focuses on international airports, ignoring the substantial use of FGEP at both Heathrow and Gatwick.
Conclusions
1.21 Volume 3 of the Environmental Statement, when read in conjunction with the supporting documentation, provides a generally thorough and comprehensive assessment.  The approaches taken are largely based upon standard methodologies that have been applied at many other airport studies within the UK.

1.22 Account has been taken of the principal pollutants of concern.  Experience gained elsewhere has shown that NOx and nitrogen dioxide are the pollutants of greatest concern at airports.  Particulate matter (both PM10 and PM2.5) are also of concern, given their non-threshold effects
.  The study has also considered benzene, 1,3-butadiene and sulphur dioxide.

1.23 The assessment presents results in the form of both concentration isopleths and tabulated pollutant concentrations at identified sensitive receptors.  Suitable receptor locations have been identified in the vicinity of the airport to describe potential worst-case impacts, including locations in close proximity to the A102.
Key issues
1.24 The assessment focuses upon the 25 mppa and 35 mppa case in 2014.  Should passenger capacity be reached in advance of 2014, both the absolute and relative impacts would be higher.  The significance of this is dependant upon by how many years the capacity ceiling is brought forward.

1.25  The predicted 30 ug/m3 NOx contour (objective for the protection of ecosystems) skirts the edge of Hatfield Forest for the 35 mppa case, and will encroach upon a part of it, for the 40 mppa “hybrid” case.  Whilst the objective does not strictly apply at this location under existing Regulations (as it is within a 5km exclusion zone of the M11 motorway), the recent review of the Air Quality Strategy sets out Government’s aspirations to achieve the NOx objective at 99% of all SSSI sites by 2010, both inside and outside of the exclusion zones.
1.26 It is surprising that the model verification (described within the Model Test report) is reliant upon a single, continuous monitoring site, with only 7 months data available.  A comparison of measured versus modelled NOx and NO2 (when suitable bias-adjusted diffusion tube data are included) suggests that the modelling approach may be slightly under-predicting nitrogen dioxide concentrations.  However, the inclusion of another continuous site (preferably on a transect line beyond High House) would have lent considerably greater confidence to the model performance.
1.27 There are 2 other aspects regarding model verification that are of concern:
· The verification has been carried out for total NOx.  The total predicted NOx concentration comprises the explicitly modelled sources and the regional background.  It is possible that the background has been overstated, and the Airport contribution understated (or vice versa).  Whilst this provides the correct result at a single point in a given year, the comparison may not hold at other sites, or in future years.  An assessment of modelled versus measured Airport NOx would have been useful (i.e. undertaken by subtracting a suitable measured background component from High House);
· The verification does not address the performance of the model at roadside locations.  The Model Test report referred to a new road traffic model, and its subsequent verification, but this does not appear to have been provided in the ES or any of the supporting documentation.
1.28 The predicted NOx concentrations at High House have been compared with the conclusions of the PSDH report.  The Model Test report estimates that airport-related sources contribute 45% of the total period mean NOx at High House, equivalent to 21.3 µg/m3 NOx.  High House is located approximately 500 metres to the east of the apron areas, and about 1.3 km from the main runway.  

1.29 At Heathrow Airport, an analysis was carried out at two monitoring locations in the prevailing downwind direction.  Upper limits for airport-related NOx contributions were calculated as 31.5 µg/m3 (LHR2) and 9.9 µg/m3 (LHR18).  LHR2 lies about 180 metres due north of the main northern runway, whilst LHR18 is at a distance of about 1.2 km.  There were an estimated 182,000 ATMs at Stansted in the 12 month period relevant to the modelling assessment, compared with about 470,000 ATMs at Heathrow.  It is difficult to make any accurate comparisons between the datasets, but based on the PSDH assessment, a maximum airport-related NOx contribution at Stansted of about 13 µg/m3 might be expected at a location within a few hundred metres of the runway.  Lower concentrations would occur with increasing distance.  This potentially indicates that the model may be overestimating the airport NOx contribution.
1.30 The assessment has taken account of the potential effects of increasing primary NO2 emissions in future years.  However, it based upon 9.3% primary NO2 emission for the 2014 base case, rising to 15% for the sensitivity test.  The approach used does not allow different primary NO2 fractions to be assigned to different sources.  For example, the PSDH report indicates that primary NO2 fractions during aircraft taxiing may be as high as 50%.  It is therefore considered that levels of 15% (base) and 20% (sensitivity) would have been more appropriate.  The effect would be to increase predicted nitrogen dioxide concentrations for all scenarios.  However, it is not thought likely that increasing the primary NO2 emission to 20% would lead to an exceedence of the objectives at any of the receptor locations.

1.31 Further mitigation measures have been identified, which could further reduce the impacts of any expansion of the airport. The degree to which these additional measures will be successful will depend, in part, upon any legal agreements between the planning authority and BAA Stansted (if the application were to be approved). Moreover, in order to track implementation of the additional mitigation measures it would be prudent to set commitments and targets, which would necessarily be subject to routine (i.e. annual) audits.
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� This refers to 30% below the CAEP/4 standard


� Laxen and Marner (2003).  Available at www.aqconsultants.co.uk


� Emissions of greenhouse gases are only important on a national or global scale.  If the proposals for UK airport expansion are to be realised, then the precise location is not important.


� It is widely accepted that there is no concentration threshold for PM, below which health effects do not occur.





[image: image8.wmf] 

[image: image9.png]BUREAU
VERITAS



_1215503214.xls
Sheet1

				0.84		0.87		0.89		0.91

		Site		2002		2003		2004		2005				2002		2003		2004		2005

		Enterprise House		42		33.4		44.4		47.5				35.3		29.1		39.5		43.2

		Balancing Pond		34.3		39.1		36.2		38.5				28.8		34.0		32.2		35.0

		Highfield Lodge		23.9		37.2		27.2		32				20.1		32.4		24.2		29.1

		Landing Lights		28.2		32.9		32.9		28.6				23.7		28.6		29.3		26.0

		High House								35.4				n/a		n/a		n/a		32.2
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