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Overview 7 AEA

* Introduction to AEA Project Team;

« Update on Scottish Air Quality Database
monitoring Sites

« QA/QC;
« Scottish Air Quality Trends;

« Some other developments



Scottish Air Quality Database and Website — AEA Team % AEA

Monitoring sites,
data management
QA/QC Know and

/ Respond
Reports and Scottish Air Quality
LAQM  °© Database and —>  Forum
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QA/QC of Scottish Air Quality Database sites % AEA

Current situation

83 Sites on Scottish Website
(up from 62 in 2008)

15 AURN

12 funded by Scottish Grant
Scheme

56 site operated under this
project

*New sites added 2010:
-Paisley St James
*Inverclyde — Greenock
*Milngavie
*Glespin
*Raith Interchange
Falkirk Haggs




What are QA and QC?

« QA: Quality Assurance — relates to the process of
monitoring e.g.:
- Instrument calibration
- Operator training
- Site audits and inter-calibrations

« QC: Quality Control — relates to checking outputs
including:
- Data ratification
- Information management
- Quality Circle review and feedback



Fundamental QA/QC objectives

Important that end users of the Scottish Air Quality Database have access
to the best possible data at all times:

Measurements accurate, precise & credible;
Data representative of ambient conditions;
Results comparable and traceable;
Measurements consistent over time;

High data capture, evenly distributed;



AEA Scottish Air Quality Database - QA/QC Team % JAV AN
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Scottish Air Quality Database and Website - QA/Q% AEA

« System of both automatic and manual data reviews and updates.

« Hourly mean monitoring results from the UK AURN and non-AURN -
provisional data several times each day.

- Data verification: manual clean up e.g. Instrument malfunctions,
communication errors;

- Data ratification: detailed manual check (longer term view of dataset and
incorporating independent audits) — e.g. faulty NO, converters, drift in
cylinder calibration concentrations.

- Once all the ratification checks and corrections have been made — “Ratified".

- The QA/QC process ensures the best possible accuracy of air quality data
for public information and helps the Scottish Government to meet it’s
statutory requirements under EU Directives.



QA/QC of Scottish Air Quality Database sites % AEA

Site audits — ensures traceability;

Collection and storage of all calibrations and service records efc;

* 6-monthly data ratification;
 Quality Circle data review;
» Update of ratified data to the website;

» Assistance to local authorities where-ever possible;



Daily Checking of data

Data from all site in the database are checked each day by data
checkers

Daily internal email on diagnostics;

Scottish Field Team have daily phone call/ email discussion with the
site operators on fault issues;

Take a look at...

Faults will lead to some false alarms on the text alert system. | | |

Email sent to Scottish Government when elevated
concentrations are reported.



Site audits: 6-monthly site inter-calibration and audit % AEA

» AEA visits each site every 6-months to
undertake the inter-calibration and site
audit

- Check analysers

- Check calibration gases
- Site infrastructure

- Local Site Operator

UKAS

CALIBRATION

Lab. 0401




Traceability Chain % AEA

EU Inter-comparisons
<— EU Joint Research Centre

International Metrology
Inter-comparisons

ISPRA, ltaly
l -
UK National Standards ———>  Traceability chain
(NPL) <« Accreditation to ———3  Check of Traceability
1 ISO 17025 En
UK AURN Standards —— = BN
(AEA)
Y Network Inter-

Monitoring site |_| Monitoring site |_| Monitoring site

_ <>| calibration
AURN SAQD Local Authority




UKAS Certificate of Calibration

Date of issue: ‘19"’I November 2010

Cert No: 2328 Page3of 5
A EA AEA Identification Number: 46761/GLASG/ATB? CTD7EGFEGE

Site / Date Test Carried Species | Analyser | Parameter | Specified | Measured | Deviation
Out Serial Value Value Y%
No.
Main Flow” 3.00 299 -0.3
CERTIFICATE OF CALIBRATION Jerston | reom | hwron’ | Te68
Glengamack tachnology Cantre, Caledonian Road, Lochshore Business Park, Glengarnock, ly PMiq Total Flow” 16.67 16.25 -25
Ayrshire, KA14 3DD. Telephona 0870 1905269 Fax 0670 1905151 Ku‘s 12699 12764 0.5
Main Flow® 3.00 3.27 8.9
. Byres Road TEOM | poupn | AUK Flow® 1366
Approved Signatories: K. Stavenson S. Shratton 277 July 2010 PMyq Total Flow® 16.67 17.16 3.0
. [ 12837 12095 1.2
Signed: / — =~ Dpate: 18" November 2010
i n Main Flow” 3.00 2.09 03
Date of issue: 19" November 2010 Battlefield Road TEOM AUX Flow® 1260
CertNo: 2328 Paga 1 of 5 28" July 2010 PMy | 25458 [Tota Flow® | 1667 16.57 06
Customer Name and Address: Scottish Governmant ko 12980 12873 -08
Waler, Air, Scils and Flooding Division
Environmental Quality Directorate
Scottish Government Main Flow” 3.00 3.01 0.3
Victaria Quay Waulkmilglen Reservolr | TEOM oaglg |AUX Flow® 13.68
Edinburgh 297 July 2010 PMiq Total Flow® 16.67 16.42 -15
EHE 800 Ko 13426 13435 0.
Description: Calibration factors for Glasgow City Council’'s Anderston, Byres
Road, Battlefield Road, Waulkmillgken Reservoir, Nithsdale Rd,
Broomhill, and Abercromby St air menitoring stations.
AEA Identification Number:  46761/GLASG/ATBT C7DTEEFEGE Uncertaintiss:
Site / Date Test | Species Analyser Zero Uncartainty | Calibration | Uncertainty | Converter TEOM PMig Main Flow =22%
Carried Out Serial No. Respanse’ (ppb) Factor® % off. (%)° Total Flow =2.2%
Aux Flow +2.2%
NOX 520B-229 1023 5.0 1.0197 5.0 98.1 Ko =1.0%
Anderston NO 529B-229 101.3 5.0 1.0070 5.0 N/A
26" July 2010 S0z 835B8-324 100.3 4.0 1.0150 13.7 N/A
3] 626B-178 100.5 0.3(ppm) 0.0495 3.0 NA
Road NOx M1362-M575 47 5.0 1.0872 5.0 98.2
;;x’jjw o NO | MiaezMs7s 0.7 50 1.0163 50 NA
co M1382-M403 0.0 0.2(ppm}) 0.9786 3.0 N/A
Balllefield Road | NOx | 404003 | -28 [ 5.0 [ 10237 | 5.0 [ 1000 ]
28" July 2010 | WO | 404003 | -1.5 | 50 | tatza | 5.0 [ Nna ]
TS 1SpOrISd S<paN0R UNCETAINY 15 DSEA a1 & SLATHAI UAMAINY MUUTEAS ty & anevear e
UPRCaANY #¢310aHon 125 DA LA ot SCcoANCA WIT) UKAS radraments
Thie camincate s Izsusd 8 U3 KIngac AGcreaslon Seice, RProWaes raceabily of messursment

r2ongnizad nalional slandands, and 1o rits of Measursment realissd at the Manonal Prysical LAbOratory or other recognizsd nafional SBGAMS lsboratnriss. THia cartificats
My NOTDS 12RIOAUCEA GNET AN IN M, SXCSECWIN 2 FIE WTILEN SPOTCY 2l of Me 133UIng |acorakry




Selection of problems identified during site audit% AEA

Cylinders:
22% (NO) at Kilmarnock John Finnie Street

11% (NO) at Grangemouth Municipal Chambers
12% (S0O,) at Shetlands Staney Hill

19% (NO) East Kilbride

20% (NO) Stirling

16%(NO) Musselburgh

9% (NO) Clydebank

P e e B e

NO, Converter Efficiency found between 95% - 98%: Aberdeen Anderson Drive,
North Lanarkshire Shawhead, West Lothian Whitburn, East Dunbartonshire
Kirkintilloch, Falkirk Grangemouth Moray.

PM,, Faults:
7 Flow Faults: - Kilmarnock (15%), Musselburgh (21%), East Renfrewshire Sheddens
(96.5%), Grangemouth MC (15%), Pathhead (19%), Irvine (18%), Ayr (15%).

Leak Faults: Glasgow Nithdale Road, Dalkieth, Chapehall, Motherwell, East Kilbride.

K, faults: Pathhead (2.7%) and Paisley Gordon Street (2.5%)



Data Ratification

Aberdeen Anderson Dr MHOX Updated ©7/12/20810 by Stephen Stratton

13 HOx ZERD mV
—naual
u
e
Bata
O— i W
5
Beae
—_—
* tabeceat
Ie e S S N W A,
& &
-3
I I !
Tan ren Mar Bpe May Tua
2010 10 20 2010 10 010
1.1 HOx SENSITIVITY ppm/U
—
12 Manual
—aaual W02
1.1
—
Buka
-
1.0
Peac
0.1
1 - Iatercal
WO Canvercker Teabsbessuced Used
26/10/08 12,50 SERI01.8% 100.0%
u.z § LE/01/10 12.00 ANDINE. 40 100.0%
p 05/05/10 14,30 SERLDI.2% 100.0%
uH 20/07/10 12.00 AUDIA=?.20% 100.0%
n g
= g i
T T I T T :
Tan Pen Mar Bpe way Tua

anin 2010 ann anin 2010 2010



Data Investigation % AEA

» Calibration history;

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

* [dentify episode periods;

* Diurnal average;

* NO/ NO, ratio;

 FDMS — use of diagnostic information;




Quality Circle

« Quality Circle
Project Manager
Data Manager
Field Manager
Other Senior Staff

*Aims of the Quality Circle
Final decisions on data
|dentification of quality issues
Feedback via outcomes and
recommendations

Observations
at other sites

Levels of other
pollutants

Audits and inter-

Time of day/ calibrations
year
Instrument
performance
history
Meteorology
Calibration/
Site S;:Ltr’([:sontrd
characteristics
_ Data
Siteand o malies
service

records



PM Volatile Correction Model

« Correct TEOM data for loss of volatile particles;
- - FDMS analyser measures volatile particles;
J’ - Volatile particle concentrations are similar over
m regional scale;

B » Use volatile measurement from nearby FDMS
l 1 (<130 km) to correct TEOM data;

 Hourly average temps — Edinburgh Airport;
» Hourly average pressures — Edinburgh
Gogarbank;

» Hourly average purge — all SAQD and AURN
FDMS;




FDMS Monitoring Sites used in VCM Correcting TEOM % AEA

Data from Aberdeen and Central Scotland Monitoring Sites

Aberdeen PM,, AURN
Aberdeen PM, - AURN
Aberdeen Angus Forfar SAQD
Fife Cupar SAQD
Angus Forfar SAQD
Auchencorth Moss PM10 AURN
Auchencorth Moss PM25 AURN
East Dunbartonshire Kirkintilloch SAQD
East Renfrewshire Sheddens SAQD
Edinburgh St Leonards PM,, AURN
Edinburgh St Leonards PM, - AURN
Fife Cupar SAQD
Fife Rosyth SAQD
Glasgow Abercromby Street SAQD
Glasgow Broomhill SAQD
Glasgow Centre PM,, AURN
Glasgow Centre PM, - AURN
Central Scotland Glasgow Kerbside PMy AURN
Glasgow Kerbside PM, - AURN
Glasgow Nithsdale Road SAQD
Grangemouth PM,, AURN
Grangemouth PM, ¢ AURN
Paisley Gordon Street SAQD
Paisley St James St SAQD
South Lanarkshire East Kilbride SAQD
South Lanarkshire Raith Interchange SAQD
West Dunbartonshire Clydebank SAQD
West Lothian Broxburn SAQD
West Lothian Linlithgow High Street SAQD
West Lothian Whitburn SAQD




Example of an Air Pollution Summary Sheet

7 AEA

Air Pollution Renort

Produced by AEA on behalf of the Scottish Government

GLASGOW BYRES ROAD
1! January to 30™ June 2010

These data have been fully ratified by AEA

POLLUTANT co PMio*+ NO; NOx
Number Very High 0 0 0 -
Number High 0 [} 0
Number Moderate 0 18 0
Number Low 4317 4297 4314 -
Maximum 15-minute mean 38mgm® | 342pgm” | 197 ugm® | 980 pgm>
Maximum hourly mean 24mgm”® | 157 pgm® [ 189 pgm” | 947 uygm?
Maximum running 8-hour mean | 1.8mgm® | 98pgm™ | 154 ygm® [ 684 pgm*
Maximum running 24-hour mean | 1.imgm® | e8pgm® | 130pgm® | 524 ygm®
Maximum daily mean 09mgm® | e8pgm® [ 128pgm” | 518 pugm°
Average 03mgm® | 28ugm® 46ugm® | 119ugm®
Data capture 99.4 % 99.1 % 99.3 % 99.3 %

* PMyo Indicative Gravimetric Equivalent ug m?

+ PMyo as measured by a TEOM using a gravimetric factor of 1.3 for Indicative Gravimetric Equivalent

All mass units are at 20°C and 1013 mb
NOx mass units are NOx as NO, pug m?

AIr Quality Regulations (2000) and
Pollutant Air Quality ( ) nent Reg Exceedences | Days
Carbon Monoxide Running 8-hour mean > 10.0 mg m* 0 0
PM; Particulate Matter . 3
(Gravimetric) Daily mean > 50 ug m 7 7
Nitrogen Dioxide Hourly mean > 200 ug m* 0 0

75 AEA

Grav co
mg m-3

NO2

NOX

PMIO

s

==

Air Polluiiien R

Produced by AEA on behalf of the Scottish Government

Glasgow Byres Road Air Monitoring
Hourly Mean Data for 1% January to 30" June 2010

T IR TR

=

2010 2010 2010 2010 2010



Usage of data

* Full public access via website, database and email air quality bulletins;
* Distribution of annual brochure and project report;

« Students asking for assistance;

- Cited as a data source in Key Scottish Environment Statistics;

« Air Quality Indicator

- Know and Respond Service




Website Hits

Number of Pages viewed each month 2010-2011
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7 AEA

Air Quality Trends for Scotland



Trends in annual mean NO, concentration at urban % AE A

background and roadside sites in Scotland: 1987 - 2010
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Trends in annual mean NO, concentration means at urban % AE A

background and roadside sites in Scotland: 1987 - 2010
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Trends in annual mean ground-level ozone concentration % AE A

at sites in Scotland: 1987 - 2010
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Trends in annual mean concentration of PM,, particulate
matter at urban background and roadside sites in % AE A

Scotland: 1993 - 2010

~—Urban Non-Roadside, all years ==Urban Non-roadside, at least 4 sites Roadside, all years =——Roadside, at least 4 sites
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Scottish Air Quality Database and Website % AEA

*Some other Developments 2010-2011



Some other Developments 2010-2011

Air Quality _in Sco_tland

= whe o

e Data | pubicatons | LAgH —

FEree Discussion Area ©On the 23rd February 2011, Environmental Protection UK’s Scottish Division held a half day workshop on the Posted by admin [Forum Home
General istussion Guidance http://www.environmental- Hes s use the forum
Laom protection.org.uk/assets/library/documents/EPUK_Scotland_Biomass_Guidance_Nov_2010.pdf and also temosts et B
Monitoring and AEA. Log out

The presentations from the

Structured Discussion Area

* Air Quality Forum el

Read more s

Seminars

Uncategorized

Environmental Protection UK's: Scottish Division is holding a half-day training event on the afternoon of Wednesday | Posted by admin
Topic by Date 23rd February in the Parish Halls, George Street, Glasgow. The event will see the launch of Environmental January 31st, 2011
Protection UK's Scottish Siomass Guidance and should be of interest to individuals and organisation involved in all
aspects of air quality and [...] R

March 2011 Readimdea’s | EdE PGS
Janusry 2011

Categories: Free Discussion Area, Seminars
November 2010
jodober2iia) The Impact of selected policy measures on Europe’s air quality
September 2010

The European Environment Agency (EEA) has published a new report ‘Impact of selected policy measures on Posted by admin
Auqust 2010

Europe’s air quality’ that assesses the impact of 3 key EU Policies (the Euro emissions standard for road vehicles, | January 7th, 2011

the Integrated Pollution Prevention Directive and the Large Combustion Plant Directive) on Europe’s air quality.

The report aims to assess [...] R

Edit Post

Read more s

Categories: Free Discussion Area, General Discussion

Environmental Protection UK — Scotland has published non-statutory Biomass and Air Quality Guidance for Scottish | Posted by James
Local Authorities. The guidance is based on guidance issued for England and Wales in 2008, but has been amended | January 7th, 2011
Significantly to incorporate the consideration of associated Scottish legisiation and policies.
‘The document provides background information on the issues involved, [ e

Edit Post

Read more s

Categories: Free Discussion Area

3 Localntranet | o

http://www.scottishairquality.co.uk/forum/

* Know and Respond
Alert System
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Ll 1ntroduction to Openair
| Introduction

Dats definitions Openair provides free, apen-source innovative data analysis tools in R a fres. and opsn-saurce programming language designed for the analysis of data,

summarise Data The tools, docurnentation and other resourees are available thraugh the openair website, The powerful graphing capabilties of spenair have been applied
Smoath Trend here to allow complex and innovative analysis of current and archived air pollutant to be readily undertaken,

 Time Variation

| Many of the tools benefitfrom  high volume of data. However the value of the tools is in being able to apply an additional ('conditioning’) variable such as

| Trend hour weskday plots

jRered i splitting plots out by different time periods (hour of the day, day of the week, month ete). In these cases, the volume of data available for each category
P TRl may become significantly lower than plotting the entire data series up, It can alsa sionificantly incresse the processing burden for the analysis and

| Mannkendall therefore the time required for the website to praduce the plats, So if you've chasen a long time series, several sites or to plat them by hour of the day,
Time Plat please be patient,

| Trend Level Hour

Currently this website provides a subset of the complete functionality of Openir, focussing on those toals that do not require met data in order to run,
However the penair website contains  full description of all functions as well as downloads and guidance to help users apply the tools to their own data.

In adition to using these orline tools to analyse and review autmatic data from the Scottish air quality network, the user can also download the data as
an R object, suitable for imparting straight into R far further analysis. In this way, the user can select and preview the data desired using the online toals
prior to downlaading it for further analysis in the R environment.

NATURAL
ENVIRONMENT
RESEARCH COUNCIL

Links About thi

febsite Members L

This site is hosted and maintained by AE&

X

% 7 AEA

A

e Children’s Website

* Openair

Home Suspects,

~ Climate
Change

Hi, we're Maggie and Rabbie,
the Air Pollution detectives!
We are trying to find out what makes

our air polluted. Come and join us on
our adventure...

_ >

3 pO\\““‘(’“
Nin scotland
Today's air pollution
. levelsfromacross
; Scotland are shown on
Scott and his top the pie chart below. Ifit's
0L Ssuspeets!  mainlygreenthentheair

pollution is low!

Help us investigate
,A ‘where air pollution
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Any Questions?



