Scottish Air Quality Database
Overview and data QA/QC

Ken Stevenson
30 Mar 2010

75 AEA

P
P
The Scottish

Government
Riaghaltas na h-Alba



A|r Quallty |n‘ Scotland

Home Current Levels About Air Quality Maps Trends Data Publications LAQM Mobile Web Links

Five Key Project Tasks

Data collection and QA/QC Ken
Database and website

Reports, meetings and seminars —Paul

. Trend analysis _

a bk~ W D PF

Spatial analysis (mapping) Justin



Monitoring sites in the Database

Current Situation:

79 Sites on Scottish website (up
from 62 in 2007)

« 17 AURN (National Network)
« 62 Local Authority




QA/QC of the Scottish sites

- Daily or hourly collection of data from each site

« Scaling of data from last calibration results

- Daily checking of data

- Update to website

« On-going data update as new information becomes available
« 6-monthly site audits — ensures traceability

« Collection and storage of all calibrations and service records etc
« 6-monthly data ratification

« Quality Circle data review

- Update ratified data to the website

* Provide statistical summary to LAs

« Assistance to LAs where-ever possible



Daily Checking

All data are checked every day by data checkers

We sent out about 260 mails to Scottish Local
Authorities in last 6 months

Scottish Field Team have daily phone call/email
discussion with site operators on faults issues

Faults will lead to some false alarms in the daily
bulletin



6-monthly site intercalibration and audit

AEA visits every site every
6-months to undertake the
Intercalibration and site
audit

*Check Analysers

*Check Calibration Gases
*Site Infrastructure

*Meet with Local Operator
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Traceability Chain

International < EU Intercomparisons
Metrology EU Joint Research Centre,
Intercomparisons Ispra, Italy
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Selection of problems found at 2009 audits

Cylinders:-
8 NO and 1 SO,
Analysers
1 Converter < 95%
TEOM & FDMS:-
10 Ko out (mostly marginal)
14 Main Flow out
3 Leak test failed
3 Low pump vacuums (FDMS only)
Timing error
logger clock set 12 hrs out

Where appropriate, these problems all
accounted for during ratification



UKAS Certificate of Calibration

AEA

CERTIFICATE OF CALIBRATION

Glargarnack Technalcgy Canira, Calstarisn Road. Lackshore Busness Park Glangamnock,
Ayrshire, KA14 300. Te'ephone 0370 1305269 Fax DE7C 1025157

S. Stratton v

Approved Signatories: K. Steversen
s o .
Signed: =, mt/-;,\.{:.—-——naﬁe: ,,_,/,,/
Date of issue: 10" Nowerber 2208
Cert No: 252 Page 103

Scollish Guverrsmenl

Water, Air, Soils and Flooding Division
Environmental Quality Directorate
Scottish Government

Victora Quay

Edinburgh

EHG cQQ

Customer Name and Address.

Caibration factors for Aterdean City Council's: Union Street
(PM10), Anderson Drve, Market Street 2. Wellington Road,
and Kings Road air roniloring stalions.

Descripton:

AEA dentification Numbur. 4308000 1/ABERD! ASB5C4CSD3EY

Site! Date Test | Species Analyser Zero Uncertainty | Callbraticn | Uncertainty Convertesr
Carrizd Out Serial No Response' {ppbl Factor oo eff Sy
Anderson Drive ROx 215 5.7 5.4 cA237 £0 | 99.0
12" August 2008 \NO 215 4.0 5.0 “ 1190 £0 | NiA
Market Street 2. NOw | 983 | Analyser Fauit | Hin | N | wA [ Ne ]
11" August 2008 NO 933 [ Analyser Fauli | A, | | A [T |
Market Street2 | NOx | [EE] I 0.85 [ 5.0 [_~agas | 50 | toco |
7" October2008 [~ NO__| 933 -2.05 | 5.0 ] | 5.0 [T |
Welingion Road | NOx | 2248 | | 53 ) 867 |
11August2008 [ no | 2248 | 07 | 5.0 £0 | N |
I Kings Road | MOx | 754N T 2.0 I 5.4 [ 95387 | 5.0 [ 5025 |
11" August2008 [ NG| 2640 | 1.0 | 5.0 | wesoe. | 5.0 | N |
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Date of issue: 10" November 2009
Cert No: 2152 Page2of 3
AEA Identification Number: 43060001/ABERD/ A5B5C4C5D3E1
Site / Date Test Carried Species | Analyser | Parameter | Specified | Measured | Deviation
Out Serial Value Value %
No.
Main Flow® 3.00 3.16 5.3
Union Street TEOM | ,o035 AuxFlow® 13.65
117 August 2009 PMo Total Flow” 16.67 16.95 17
Ko 13170 13292 0.9
Main Flow® 3.00 2.99 -0.2
Anderson Drive TEOM | ,4qa, | Aux Flow® 13.67
127 August 2009 PMio Total Flow® 16.67 16.23 2.6
Ko~ 13152 13121 -0.2
Main Flow® 2.02 1.59 -21.1
Market Street 2 TEOM 20400 |AuX Flow” 14.88
117 August 2009 PM;o Total Flow® 16.67 15.84 -5.0
> 13120 12989 -1.0
Main Flow® 3.00 3.23 76
Wellington Road TEOM | ,ppq, | Aux Flow® 13.67
11 August 2009 PMyo Total Flow® 16.67 17.03 2.1
- 13947 13788 1.1
Kings Road BAM 5
11" August 2009 PMso 17685 Main Flow 16.67 17.66 5.9
Uncertainties:
TEOM PM;q Main Flow +2.2%
Total Flow +2.2%
Aux Flow +2.2%
Ko +1.0%




Data Ratification

- Calibration history
 Audit results

« Comparison of all pollutants at the site
« Comparison with other sites

* |ldentify episode periods

* Diurnal average

* NO/NOX ratio

* FDMS - use of diagnostic information



Update to ratification procedures

Correction for NOx converter efficiency

“A correction to the NO,, concentration shall be
made when the converter efficiency is between
95% and 100%”

* Needs to be implemented in 2010

« Small increase in NO,
concentrations

« Data may be rejected if the
converter efficiency is below 95%

BRITISH STANDARD BS EN
—— VT VT

Ambient air quality — |
Standard method for
the measurement of the
concentration of
nitrogen dioxide and |
nitrogen monoxide by
chemiluminescence




Quality Circle

Quality Circle

* Project Manager
« Data Manager

« Field Manager

* Other senior staff

Aims of the Quality Circle

 Final decisions on data
* ldentify quality issues

» Feedback via actions

& recommendations



PM Volatile Correction Model

*Correct TEOM data for loss of
volatile particles

*FDMS analyser measures volatile
particles

*Volatile particle concentrations are
similar over regional scale

*Use volatile measurement from
nearby FDMS(<130km) to correct
TEOM data.
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Volatile Correction Model
Terms & Conditions

Use is at your own risk and subject to the following:

Main Menu

¥ Home

¥ Start your correction
¥ FAQs

¥ Help

¥ Links

} Contact

Site Map | Terms & Conditions | Last Modified 28 April 2009 Vs ity Gt

The data provided by the website and correction applied by the VCM as is and in no event
shall King's College London be liable for any damages including damages resulting from lost
data or lost profits of revenue, the costs of recovering such data, the costs of substitute
data. claims by third parties or for other similar costs arising out of the use of the data

While we carry out stringent QA / QC procedures, the accuracy or reliability of the data is
not guaranteed in any way and King's College London disclaim liability of any kind
whatsoever. Data less than 12 months old will be subject to further ratification and may
change in the future. Data fram the AURN is only included in this database once ratified and
is subject to the QA / QC procedures applied by the UK QA/QC unit

King's College London are the sole and exclusive owner of all rights. title and interest in and
to all lists. databases. maps. graphics. files and other data created and posted for inclusion
in this website. except as specifically noted. The data itself remains the property of the
funding local authority.

About the VCM web portal
Thanks to Defra and the Devolved Administrations for funding this project.
¥ Current version 1.1: release date - July 2009

¥ Designed for use at 800x600 screen resolution or above

¥ Tested for use on Internet Explorer 6.0 +. Mozilla Firefox 2.0 +. Safari 2.0+
on Windows and Macintosh platforms

¥ Web design. ASP NET and database development: ERG Webteam
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2008 - pilot - Daily VCM data available as spreadsheet

2009 - Scottish TEOM will be available as hourly VCM
corrected data from the website.




Example of AP Summary Sheet

Produced by AEA on behalf of The Scottish Government

FALKIRK GRANGEMOUTH MC
01 January to 31 December 2009

These data have heen fully ratified by AEA

hunicipal Chambers

POLLUTANT P+ [i[o 1O S0
Mumber “ary High 0 0 - d
Mumber High 0 0 - 0
Mumber Moderate 0 0 - 7
Mumber Low fifageia) T ] - G237
Maxirnurn T5-minute mean 25T pg ™ 1B pgm™ [ B4Spgm™ [ 47T pam”
Maxirurn hourly mean TEpgm= [ Ta3pgm= [ 70gpgm= [ 3T9pgm=
Maxirnurn running 8-hour mean | T00pgm™ [ 107 pgm™ | #43pgm™ [ T8&pam™
Maxitnurm running 24-hour mean | 29 pgm- S0pgm™ [ S6Epgm [ TZEpgm-
Maximum daily mpan I pym= Blpgm™ | 35Tpam~ | S8pgm™
A\ferage TE pgm™ 23y me 4T pgm™ Ty me
Data capture ] IR 95 U5 8
*Phtyp Indicative Gravimetric Equivalent pg m-3
+Phyp as measured by a TEOM using a gravimetric factor of 1.3
for Indicative Gravimetric Eguivalent
All mass units are at 20C and 1013mb
MOy mass units are NOy as NOz pg m-3
Pallutant Alr Quality Regulations (2000} and | Exceedences | Days
Alr Quality (Scotland) Amendment
Regulations 2002
Fhdip Particulate Matter Daily mean =50 pg m- 0 ]
(Gravimetric)
Phdyp Particulate Matter Annual mean > 40 pg mr 0
(Gravimetric)
Fhdip Particulate Matter Annual mean = 18 pg mr ]
(Gravimetric)
Mitragen Dioxide Annual mean = 40 pg a -
Mitrogen Dioxide Hourly mean = 200 pg m- 0 0
Mitrogen Oxides (NO;) Annual mean > 30 py m 1 -
Sulphur Digxide 15-minute mean = 266 pg m- 17 7
Sulphur Dioxide Hourly mean > 350 py m- 0 0
Sulphur Digxide Daily mean = 125 pg mr 0 0
Sulphur Dioxide Annual mean > 20 py mr 0 -
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Produced by AEA on behalf of The Scottish Government

Falkirk Grangemouth MC Air Monitoring

Hourly Mean Data for 01 January to 31 December 2009
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Conclusions

* QA/QC work is key to everything
- Audits and Ratification are a major part of the project work
- Daily checks and feedback also a major task

« We strive to support LAs and work closely with them —
— respond to requests and enquiries
— offer advice
— chase for calibrations
— Inform if we see problems with the data

« The database is building rapidly
2006 — ~20 sites
2007 — 44 sites
2008 — 62 sites
2009 — 79 sites



Any Questions ?

Ken Stevenson
ken.stevenson@aeat.co.uk
0870 190 6574
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