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A Step-by-step Guide to....... Air Quality Data

Introduction

Researching into local air pollution levels can help provide background information for air quality and transport-
based campaigns and form the basis of press releases to help gain media coverage. It is particularity relevant
at the time of writing following the European ruling that the UK government is not doing enough to protect
people from the health impacts of air pollution.

The EU has set limits for a variety of pollutants in the air which the government needs to comply to with.
Currently, levels of Nitrogen Dioxide (NO;) are in exceedance of this legal limit at various locations across the
UK. Other pollutants of interest are Particulate Matter (PM) and Ozone (Os). Monitoring is also widely
conducted for Carbon Monoxide (CO) and Sulphur Dioxide (SO,).

Each council has a responsibility to monitor air quality in their area and produce updating reports to make this
information available to the public. In addition, Defra manages a network of monitoring locations around the
UK and regularly updates the UK Air website.

There are two types of air quality monitor — Continuous Monitors, which provide real-time analysis of pollutants
in the air and Diffusion Tubes, which will give an average pollution level over the course of a month.

Below is a step-by-step guide on where to find this data and how to interpret it.

Continuous emissions monitoring sites (CEMSs)
Air quality data can be downloaded from various websites. For national data head to:

http://uk-air.defra.gov.uk/interactive-map

This website covers the country and has all of the monitoring stations included in Defra's Automated Urban
and Rural Network (AURN).

To download the data, click on the relevant site and select: CSV data files for this site (see illustration 1 below
for what to expect).

This will open a new window and you can select the year and pollutant you want the data for.

Data from the Defra site is in ug/m? for each hour. In order to get an annual figure, calculate the average all of
the data by adding all of the figure and dividing by the number of reported results.
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Interactive monitoring networks map

Use the interactive map below to explore different UK monitoring networks. The map shows the current
sites within the network selected. Information about the selected network is shown below the map.

Cannock. Chas? AONB

Wolverhamp

n .
Guide to map layer filters box: [SZ] Expand map to fullscreen | [F] Hide filters

v d e Alrewas

ton ( > s Birmingham Tyburn Roadside

pn

Get data and view network information:
Brewd = N e Last Hours Data
e
m————r—feathel
Codsall E

» Information about the the AURM

Petjn Bl N
T Wednesburys Great Barr Wlshaw
pmbourie i N, [A3¢ ]
| Tipton Erdi
Dudley B wmh =
Kingswit ford Nechells N\colsshil
Eirierley Hill Birmingham Fordbridge
o 1 Marston Green UKEAP: Acid Deposition
Stourbridge Hal I Harborne Sheldon -
I aczowel Ty Pl AT = UKEAP: Acid Gas and Aerosol
(4 's Heath —
Haglely foas) N A J Al UKEAP: Rural NO2
Clent - i
Morthfield Solibull Berkswell - -
s -~ UKEAP: National Ammonia
t EEE | Rubery Hollywood ; Balsall
er b K C —
[Cofton Hackett Wythall F S R Show UK Regions Overlay
ch'_asriisﬂey o ey T faez | = p RYTOM=OT=DUnSTTGE B.ug:
Crrhat ! = ] % . e
F jaD data B2014 Google  Termeoflise ' Henorta map emor

Linton
Dydnaa

Ashby-de-la-Zouch

Satellite
A4Z I

FHIES)

@ Automatic Urban and Rural
Markers show latest pollution index

Wl on

Filter by network

Automatic Hydrocarbon

' Mon-Automatic Hydrocarbon

- PAH

~ TOMPs

~ Black Carbon

_ Urban Heavy Metals

Rural Heavy Metals

' Particulates

5 Stratospheric Ozone and UV

Illustration 1: Defra interactive mapping - what to expect

Not all monitoring locations are included in Defra's AURN network. For more local data try local monitoring
groups. For example, in the Midlands there is West Midlands Air;

http://wmair.org/

To get a download of the data, selected the council (i.e. Birmingham), click on the site on the map (i.e. Selly

Oak).
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Illustration 2: WMair - what to expect

lllustration 2 shows an indication of what to expect from this website.
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Following these steps will will bring up a graph which can be amended by the user. Type in the date range you
would like the data for (e.g. 1/1/2013 — 31/12/2013) and click on Show. Make sure the graph has changed and
then select Download in Excel to get the data onto a spreadsheet for use.

Please note: Despite what it says on the spreadsheet you have created, this data is NOT in ppb! All data on
this website is in ug/m?® and does not need a conversion (see validation notes in illustration 3). In order to get
an annual figure simply average the entire column as before.

Important Validation Notes: If you
1. All data is in ug/m3 or mg/m3. are
2.Validated PM10 data has not had the 1.3 correction factor for equivalance applied

3. Data used to generate the latest readings and graphs shown within the 'Real Time' section of this site are provisional and may change during the validation process.

Illustration 3: WMAIr - Validation notes
working with data for particulate matter, you will need to apply the recommended correction factor and multiply
the data by 1.3 to get the correct figure.

Other local monitoring websites exist, such as for London which can be found at:

www.londonair.org.uk

This is very similar to navigate as the Defra site. Please note that any nitrogen dioxide data presented in ppb
will need to be multiplied by 1.91 in order to convert to ug/m?-Ozone data in ppb needs to be multiplied by 2 in
order to convert to ug/m?. It is best to work with data in ug/m? as this is comparable to the EU limits.

Monitoring data may also be available directly from the council's website. Try searching the website for “air
quality” or “air pollution”. If there is no real-time data, look for an Updating and Screening Assessment report,
however this will most likely be old data for the previous years.

The next step is to compare the annual figure you have found to the EU limits. These can be found in table 1.1
of the toolkit LAQM.TG(09) published by Defra, and which is reproduced in illustration 4 overleaf. You can find
this and more information by typing “LAGM.TG(09)” into your search engine.
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Table 1.1: Objectives included in the Air Quality Regulations for the purpose of Local Air Quality

Management
pollutant Air Quality Objective Date to be
Concentration Measured as achieved by
Benzene 16.25 pg/m? running annual mean 31.12.2003
All authorities
Authorities in England 5.00 pg/m? annual mean 31.12.2010
and Wales anly
Authorities in Scotland 3.25 pg/m’ running annual mean 31.12.2010
and Northern Ireland only
1,3 Butadiene 2.25 pgim? running annual mean 31.12.2003
Carbon monoxide 10.0 pg/m? maximum daily 31.12.2003
Authorities in England, Wales running 8-hour mean
and Northern Ireland only?
| Authorities in Scotland only 10.0 pg/m? running 8 —hour mean - 31.12.2003
| Lead 0.5 g/m? annual mean | 31.12.2004
0.25 pg/m? annual mean 31.12.2008
- Nitrogen dioxide - 200 pg/m? not to be exceeded - 1 hour mean - 31.12.2005
more than 18 times a year
40 pg/m? annual mean 31.12.2005
Particles (PM,,) (gravimetric)® 50 pg/m? not to be exceeded 24 hour mean 31.12.2004
All authorities more than 35 times a year
40 pg/m? annual mean 31.12.2004
Authorities in 50 pg/m? not to be exceeded 24 hour mean 31.12.2010
Scotland only® more than 7 times a year
18 pg/m? annual mean 31.12.2010
Sulphur dioxide 350 pg/m? not to be exceeded 1 hour mean 31.12.2004
more than 24 times a year
125 pg/m? not to be exceeded 24 hour mean 31.12.2004
more than 3 times a year
266 ug/m? not to be exceeded 15 minute mean 31.12.2005
more than 35 times a year

tration 4: Air Pollution Concentration Limits

Illus

compare 1 hour means and 24 hour means to the objectives listed above. Nitrogen dioxide 1 hour means are
easy to calculate, just count up the numbers over 200ug/m?. It is unlikely that this objective will be exceeded if

the annual mean is below 60ug/m?.

24-hour means, e.g. for Particulate matter, require you to calculate the average for each day and then count
up the number you have over 50 ug/m?.

To calculate 8-hour running means, e.g. for ozone need a little more work. For each hour, take the average of
this and the proceeding 7 hours of data. You will not have a gap in the data as with daily averages.
Diffusion Tube Data

Diffusion tube data is normally only available for nitrogen dioxide concentrations. Sulphur dioxide is sometimes
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also available.

Diffusion tube data may be presented as monthly figures and the average of these will give the annual average
for comparison to limits in illustration 4. Take care with locations with less than 75% data capture (i.e. less than
9 months out of the 12) as they may not be representative of the whole year. Any annual figures calculated for
these locations should be interpreted with caution.

Diffusion tube data is normally available in councils' reports (for example, for Birmingham City Council, visit
http://wmair.org/bcc/reports) and should be available on the councils website. Try searching the website for an
Updating and of Screening Assessment. If you have contacts within the council, it may be worth asking them
for the data as it is more likely to be up to date and of greater relevance.

Data will look something like this:

2013 Diffusion Tube Data

Siteno  Addi1 Add2 Category easting narthing bias corrected mean

If the 528 11 Fox Green Crescent Background 411211 282756 19
data Langleys Road Background 18
you 552 28 High Street Roadside 407386 282131 40
553 81 High Street Roadside 407404 282011 47

are 558 458 Stratford Road ** Roadside 409128 284124 39
559 505 Stratford Road Roadside 409168 283997 39

567 The Brasshouse Broad Street city 406113 286633 48

568 O Neills Broad Street ** city 406014 286469 47

577 37 Shelley Drive ** Roadside 408618 291351 37

621 Childrens Hospital city 407321 287531 52

645 Stratford Road outside Aldi Roadside 409043 284260 35

645 Stratford Road outside Aldi Roadside 409043 284260 35

645 Stratford Road outside Aldi Roadside 409043 284260 35

646 Tyburn Road AURN 581 Tyburn Road Background 411592 290438 29

646 Tyburn Road AURN 581 Tyburn Road Background 411592 290438 29

646 Tyburn Road AURN 581 Tyburn Road Background 411592 290438 30

Copeley Hill Background 409493 290310 39

237 George Road Background 409345 291286 27

Drake Road Background 408974 291056 <yl

Illustration 5: Birmingham City Council 2013 Diffusion Tube Data provided to Birmingham FoE
interested in is for nitrogen dioxide, you need to check that it has been bias corrected. As you can see, the
data in illustration 5 has been!

If your data has not, there is a spreadsheet available to help you carry this out. Additional information you will
need is: which laboratory has done the analysis and the type of absorbent material in the tubes used.

The spreadsheet is updated several times a year, so visit http:/lagm.defra.gov.uk/bias-adjustment-
factors/national-bias.html and ensure you have downloaded the most recent version.

Open the spreadsheet and ensure you are following the steps in the correct order!
First, choose your laboratory

Next, select the type of tube — either 20% TEA in water or 50% TEA in acetone. This should be recorded on
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the council report, or laboratory certificate if you have a copy.
Now, select the year — if the year you are on is not listed (i.e. 2014), use the most recent.
Scroll to the bottom of the page and the bias adjustment factor will be at the bottom in blue, as shown in

illustration 6: This presents the adjustment factor for 2013 50% TEA in acetone tubes analysed by ESG in
Didcot.

Spreadsheet Version Number: 0914

et
have his s| € U ] fi ject to change d not discourage their i s& 2 BSME]
The LAGM Helpdesk i operated on behalf of Defra and the Devolved Administrations by Bureau Veritas, in conjunction with Spreadsheet maintained by the National Physical Laboratory. Criginal
contract partners AECOM and the National Physical Laboratory. compiled by Air Qualty Consuttants Lt
Step 1: Step 2: Step 3: Step 4:
Selecta Selecta
Select the Laboratory that Analyses Your Breparation J Yearfrom | Where there is only one study for a chesen combination, you should use the adjust mert factor shown with caution.
Tubes from the Drop-Down List Method from the the Drop- ‘Where there is more than one study, use the overall factor® shown in blue at the foot of the final column.
- D D Lh\ Down List
Ha preparalon me hod 5 . . . .
e -2 \"*f-:—'_‘,ﬂ e e yout it colocatonstudy thn s fentios M Uneetai mhatto o thes ontactng Lol Ax Quaty
Analysed By" od ear:
T e ool gt e | e [
eyt byl o™ Type Local Authority I:::gsl Cone. (Dm) | Conc.(Cm) | (8) Prg:lsinn F:m" )
S (wgim?) g/ m) (EmiDm)
- - -
ESG Dideot S0% TEAIn acetone 2013 R |Cambridge City Council 12 46 35 333% G 0.7
|ESG Di G0% TEAIn acetone 2013 R [Swale Borough Council 10 45 4 8.3% G 0.91
[ESG Di 50% TEAin acetone 2013 R [Swale Borough Council 12 40 34 16.0% P 0.86
|ESG Di G0% TEAIn acetone 2013 R [Swale Borough Council 12 4 40 40% G 0.96
|ESG Di 50% TEAin acetone 2013 R | Swale Borough Council 11 53 34 548% G 0.65
[ESG Di 50% TEAin acetone 2013 R |Morth East Lincolnshire Council 1 58 4 195% G 0.84
[ESG D 50% TEAin acetone 2013 R |Morth East Lincolnshire Council " 34 30 123% G 0.89
[ESG D 50% TEAin acetone 2013 R |Morth East Lincolnshire Council 1 40 3 28.9% G 0.79
[ESG Di 50% TEAin acetone 2013 R [Rugby Borough Council 12 26 2 16.6% P 0.86
[ESG Di S0% TEAIn acetone 2013 K5 |Marylebone Road Intercomparison 12 109 al 348% G 074
[ESG Di 50% TEAin acetone 2013 UB | City of York Council 11 25 19 207% G 0.77
[ESG Di S0% TEAIn acetone 2013 R |City of York Council 12 40 28 41.2% G o
[ESG Di 50% TEAIn acetone 2013 R [City of York Council 12 34 24 3|0% G .72
[ESG Di S0% TEAIn acetone 2013 R |City of York Council 10 40 Ell 283% G o.re
[ESG Di 50% TEAIin acetone 2013 K5 | Suffolk Coastal District Council 1 48 41 118% G 0.83
|ESG Di G0% TEAIn acetone 2013 R i Borough Council 12 48 47 1.5% P 0.93
|ESG L 50% TEAIn acetone 2013 R [Dacorum Borough Council 11 34 27 250% G 0.80
ESG Di 50% TEAin acetone 2013 R |'vale Of White Horse District Council 12 38 3 21.3% G 0.82
"ESG Di A0% TEAIn acetone 2013 R [Castlereagh Borough Council 11 40 a2 53.4% G 0.65
"ESG Di G0% TEAIn acetone 2013 R [Morth Down Borough Council 11 40 a0 A6.6% G 0.73
ESG Oi 50% TEAin acetone 2013 R |West Lothian Council 10 H H -15% G 1.02
"E5G Di 50% TEAin acetone 2013 R [Watford Borough Council 12 42 H 41% 5 0.96
"ESG Di G0% TEAIn acetone 2013 R |[Dumnfries and Galloway Council 12 36 a0 17.3% G 0.85
'ESG L S0% TEAIn acetone 2013 R |Tunbridge Wells BC 12 a2 47 I28% G 073
ESG Di 50% TEAin acetone 2013 R |Horsham District Council 1 34 24 HIT% G 0m
ESG Di 50% TEAin acetone 2013 R |Horsham District Council 12 32 30 B8.5% G 0.92
ESG Di 50% TEAin acetone 2013 R |Horsham District Council 12 32 28 222% G 0.82
"E5G D 50% TEAin acetone 2013 Ul | Slough Borough Council 12 42 38 127% G 0.83
"ESG Di G0% TEAIn acetone 2013 UB | Slough Borough Council 11 a3 29 143% G 0.87
E I 50% TEAin acetone 2013 R [Slough Borough Council 11 ax 35 5.1% G 0.95
ESG Dideot S0% TEAIn acetone 2013 R |West Oxfordshire District Council (WODC) 10 a1 40 208% G 0.77
ESG Dideot 50% TEAIn acetone 2013 Overall Factor® (44 studies) Use 0.81 IllLlSt

ration 6: Diffusion Tube Bias Adjustment Factor Spreadsheet
derived the bias correction factor, you will need to multiply the reported nitrogen dioxide concentration by this
factor.

Your results can now be compare to the limits.
Using Your Data

Data can be compared to the limits outlined in illustration 4 to highlight areas which are reporting
concentrations above the legal limits and, therefore pose a risk to health. Additionally, monitoring sites within
your local area can be ranked and the most polluted streets identified. Please note that concentrations of
pollutants in the air can very greatly across relatively small distances and that data reported by monitoring
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sites will be specific to their exact location and not representative of the entire street or area.

Birmingham Friends of the Earth have recently had success with an article based upon this type of air quality
data analysis, with an article on “Birmingham's worst air pollution hotspots” reported in local media to support
the Let's Get Moving campaign.

Summary

http:/fwww.birginghany

hotspots

Campaigners disclose city's roads with most toxic air quality and call for crackdown on

emissions
Bl Receive news e this by e-mail >
173 Shares Share Tiveet + Email

Broad Street, Birmingham

Birmingham's pollution hotspots have been revealed as campaigners call for a
crackdown on emissions in the city.

Data obtained by Birmingham Friends of the Earth had disclosed the city’s five most
polluted areas where the air is most filled with toxic nitrogen dioxide gas.

They are outside the Brasshouse, in Broad Street, outside Birmingham Children's
Hospital, outside O'Neills also in Broad Street, Kings Heath High Street and
underneath Spaghetti Junction.

Council data showed seven out of 10 locations sampled were over EU limits for the
gas.

The campaign group also claimed a high number of roads in the city are not predicted

1of3
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20 years behind schedule.
These roads include sections of the ring road, Tyburn Road, A34 and A452.

There are also a large number of roads reporting concentrations of nitrogen dioxide
which are not predicted to decrease to safe levels until at least 2023, including the
Hagley Road and Coventry Road.

Additionally, Bristol Road, Pershore Road, areas of Stratford Road, Broad Street and the
A1 may not reach the target until at least five years from now.

Rachel Powws an air quality technician and Birmingham Friends of the Earth
campaigner, said: ‘It is no secret that emissions from road traffic, particularly diesel
vehicles, are the main contributor to our appalling air quality.

“Not all roads and areas are being monitored for poor air quality but the data we do
have shows many roads over EU legal limits.

“The worry is that Birmingham's most polluted roads are not just motorways or dual
carriageways but also streets on which people live and work, with predictions showing
that this will continue to be the case for several years.

“With 25 per cent of car journeys under two miles, there is a massive opportunity for
more journeys to be made on foot or bike."
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Finding and using air quality is relatively easy once you know where to look and what it all means. Hopefully
this will guide will be useful in helping you find and use air quality data in your area. If you have any questions

don't hesitate to get in touch at campaigns@birminghamfoe.org.uk
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