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Dear Mr Bushnell, 

UK air pollution sampling

Thank you for your email of 7 October about the above.

As you may already be aware, the UK is required to report air quality data on an annual basis under the Council Directive on ambient air quality and cleaner air for Europe (2008/50/EC), and the Fourth Daughter Directive 2004/107/EC under the Air Quality Framework Directive (1996/62/EC). 

You may be interested in reading the UK Air Quality Archive’s publication - Air Pollution in the UK 2009 - at: http://www.airquality.co.uk/annualreport/index.php.  This is the latest in a long-running series of annual reports to the EU Commission summarising measurements from the UK's national air pollution monitoring networks.  It provides the most comprehensive and complete analytical picture of the UK’s air pollution from January to December 2009 and includes detailed pollution data, trends, maps and analyses.
The pollutants covered in this report include some heavy metals, as well as Sulphur dioxide (SO2), Nitrogen oxides: (NOx) comprising NO and NO2, PM10 and PM2.5 particles,  Benzene, Carbon Monoxide (CO), Polycyclic aromatic hydrocarbons (PAH) and Ozone (O3).

Measurements of barium and ethylene dibromide are not required by regulation.

Measurements of ethylene dibromide have not been made within Defra funded networks.  However, as it was a component of leaded petrol, levels in the past, when leaded petrol was in common use, are likely to have been higher than now.

The UK Heavy Metals Network and the UK Heavy Metal Depostion Mapping network forms the basis of the UK’s compliance monitoring for the Air Quality Directive (for lead) and the 4th Daughter Directive (for arsenic, cadmium and nickel). 

Barium is measured routinely and continuously in the Deposition mapping network at rural measurement sites in the UK.  A table below shows the annual mean concentrations in air and the precipitation weighted annual mean concentration in rainwater.  You will see that, in general, barium concentrations in both air and rainwater have fallen since the current network started in 2004.  However, there is considerable variability between years and samples.  

The monitoring of air concentrations is carried out by drawing air with the fine particles that are able to enter the lungs, and which are responsible for long range transport, the so called PM10 fraction of particles.  The particles are then trapped on filters which are digested and analysed to enable measurement of the metals.  The rain water is sampled into a funnel and then flows into bottles, and is analysed on return to the laboratory.  Except for short periods to change filters or funnels and bottles, or during sampler breakdowns, sampling is carried out continuously, whatever the weather.   
Finally, as you ask about air pollution via jet fuels, I will explain a little about ‘chem-trails’.  These ‘so-called’ chem-trails are actually condensation trails (contrails) which form from aeroplane exhaust.  In recent years, these have been termed chem-trails as they are rumoured to contain toxic chemicals, although there is no evidence of this.  Contrails are condensed water vapour around aerosols, and these form from aircraft exhaust which is composed of carbon dioxide, water vapour oxides of nitrogen, particulates (black carbon, sulphate particles) and sulphur oxides. 

There are three classifications of contrails, which are all formed in the same way.  Longevity/ persistence of the contrail is dependent upon the moisture content and temperature of the location, and two of the three types are known to persist.  The contrail classifications can be found in more detail on the NASA website at:

http://asd-www.larc.nasa.gov/GLOBE/resources/Contrail_Formation_English.jpg
One of the reasons that contrails are more common today is that the newer and more efficient engines have cooler exhausts, which are more favourable for contrail formation.  

Contrails are not known to produce adverse affects on health.  There is no evidence that contrails contain barium or aluminium silicate.  Web searches indicate increased levels of barium in water samples collected in the USA.  However, Defra understand that the units from the laboratory report were misunderstood and the barium levels were exaggerated 100 fold.  In reality, they were consistent with background levels.      

Omega, a publically funded partnership led by Manchester Metropolitan University, undertakes projects into the environmental effects of the air transport industry and sustainability solutions.  A project led by the University of Leeds looked into the effects that aviation induced contrail clouds have on the climate.  The project involved forming a knowledge exchange partnership with the UK Met Office designed specifically to include aircraft contrail analysis in the latest version of the Met Office climate model.  
The study concluded that radioactive forcing from contrails has a warming effect, but less of an effect on surface temperature, than an equivalent forcing from carbon dioxide (CO2) changes.  As a result of the project, three years of future funding has been obtained to continue the collaboration with the UK Met office.  The collaboration will develop a more advanced contrail model that will better allow an evaluation of contrail spreading effects

Yours sincerely,  

Veronica Jackson
Defra - Customer Contact Unit

Table 1 Annual Mean Air Concentration of Barium (ng/m3)

	
	2004
	2005
	2006
	2007
	2008
	2009

	Monkswood (Cambridgeshire)
	2.44
	2.67
	2.38
	2.44
	2.09
	2.18

	Cockley Beck (Cumbria)
	0.69
	0.85
	1.10
	0.60
	0.80
	0.59

	Auchencorth Moss (Scottish Borders)
	1.01
	0.97
	0.77
	0.75
	0.70
	0.59

	Banchory (Aberdeenshire)
	0.59
	0.73
	0.55
	0.63
	0.64
	0.69

	Yarner Wood (Devon)
	1.08
	1.06
	1.03
	1.04
	0.97
	0.69

	Wytham Wood (Oxfordshire)
	2.47
	2.67
	2.03
	2.03
	1.91
	1.80

	Cwmystwyth (Dyfed)
	1.02
	0.90
	0.69
	0.67
	0.69
	0.42

	Heigham Holmes (Norfolk)
	2.03
	1.08
	1.47
	1.28
	1.52
	1.64

	Beacon Hill (Leicestershire)
	4.34
	3.37
	2.10
	2.01
	2.45
	2.20

	Detling (Kent)
	3.09
	3.87
	3.77
	3.36
	2.85
	2.65

	Harwell (Oxfordshire)
	
	
	
	
	
	10.56


Table 2 Annual mean precipitation weighted mean rainfall concentration (ng/l)

	
	2004
	2005
	2006
	2007
	2008
	2009

	Monkswood (Cambridgeshire)
	0.84
	0.06
	0.72
	0.57
	0.85
	0.82

	Cockley Beck (Cumbria)
	0.30
	0.18
	0.22
	0.18
	0.29
	0.24

	Auchencorth Moss (Scottish Borders)
	0.38
	0.03
	0.42
	0.25
	0.29
	0.29

	Banchory (Aberdeenshire)
	0.47
	0.12
	0.54
	0.35
	0.42
	0.36

	Yarner Wood (Devon)
	0.34
	0.18
	0.33
	0.21
	0.17
	0.17

	Wytham Wood (Oxfordshire)
	1.37
	0.25
	1.04
	0.62
	0.77
	1.02

	Cwmystwyth (Dyfed)
	0.18
	0.01
	0.24
	0.16
	0.27
	0.18

	Heigham Holmes (Norfolk)
	1.49
	0.02
	1.23
	0.91
	0.81
	1.29

	Beacon Hill
	2.21
	0.05
	1.99
	1.25
	1.39
	1.47

	Detling (Kent)
	2.40
	0.07
	1.36
	1.23
	1.80
	1.24

	Inverpolly (Sutherland)
	0.08
	0.33
	0.11
	0.06
	0.28
	0.14

	Lough Navar (Northern Ireland)
	0.14
	0.44
	0.21
	0.13
	0.12
	0.12

	Penallt (Gwent)
	1.13
	1.67
	1.10
	0.68
	1.90
	1.90


