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Spotlight on Local Air Quality: An Introduction

A Welcome!

A Local authority (and their air quality partners) only webinar
A Free!

A Interactive

A Current topics

A Who are the presenters?

Jo Davies Stephen Stratton James Southgate Louisa Kramer

2 © Ricardo plc  May 2023 IR RICARDO



RICARDO)|

\Which Local Authority do you represent

gravesham borough council
. . : bolton
norwich city council luton borough counci
peterborough camden council  lambeth council tfgm
aberdeenshire council new forest district  king's lynn
trafford cheshire east council her 't"o"dmire
borough mertonrichmondwandswort Jr——e
epping forest  council - tonbridge - 3 R,
2 £ ©
! ir ‘\p 2 r— i i e O t e
kirklees 9 >W|Itsh|re . 5 o 5 S
dundee swanseda council &= 2 worcestershire E $ 2 2
dembe > 8 thgl hre € & &
tameside mbc 3) soutng oucestershire = - >
g g _ telford wrekin council maliing  city of york
B o § 8 dec . services plymouth

E 2 S O belfast city council oelfast
Q o 'S i SR 2
O 3 3 city of london corporatio doncaster council
W

milton keynes city counci Ib southwark

west suffolk council
newcastle under lyme bc

eastleigh borough council



RICARDO

Air Quality Sensors

The benefits of QC

Public Engagement & Pollution Forecasting

AGENDA Air Quality Data & Reporting

The phase out of 3G and 2G
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Air Quality Sensors
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Do you have any sensors deployed currently
within the LA
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Yes No Used to




Before we start - a note

Air quality sensors are an indicative measurement technique

What does this mean?

A Higher uncertainty associated with the measurements, typically +25% or greater for gaseous pollutants and +50% or
greater for particulate matter (PM). Compare this to the measurement uncertainty for reference monitoring, which
should meet £15% for gases and £25% for PM with appropriate quality control (QC).

A Cannot be used to conclude that air quality standards have been exceeded, only that there is an indication the
standards could have been exceeded.

A Can be used for investigating trends with appropriate QC.

A Where reference data are available, policy development and mitigation strategies would not be based only on
indicative monitoring but would use this data in combination with more accurate reference monitoring.



Whatdo we mean bysensor Technology?

Sensor:
I a component that responds to a range of pollutants in a certain way.
I Have the capability to measure high time resolution data

Sensor systemsam ®leamwor (LCS):
I a compact unit built with
I multiple sensors
I NO,, NO, CO, SO,, PM (PM,, PM, c and PM,,), O3, CO,, H,S, TVOC
I Controlling firmware/hardware
I Telemetry
I Met (wind, humidity, pressure, Temp.)
I Power supply

Reference analyser i an instrument with tested and quantified performance,
that usually requires a lot of infrastructure.

Passive monitoring 1 diffusion tubes




Lots of choice!




Standards

A Working Group 42 developing standards for testing air
guality sensor systems T Tech spec for gaseous
sensors published (TS 17660-1:2021*), which defines
three classes:

A Class 1 (+25%) - Indicative

A Class 2 (x75%) - Objective estimation
A Class 3 (x200%) - Non-regulatory

A Combination of lab and field tests

A Technical Document for PM (Part 2) due to be
published 2024 (possibly)

A MCERTS for PM i EN BS 16450**
AWe have a Tech Spec but no

*Air quality - Performance evaluation of air quality sensor systems - Part 1:
Gaseous pollutants in ambient air

*Ambient air 8 Automated measuring systems for the measurement of the
concentration of particulate matter (PM,,; PM, ;)



Points to consider when procuring sensors

Evidence of independent sensor performance evaluation:

U MCERTS - https://www.csagroup.org/en-gb/services/mcerts/mcerts-product-certification/mcerts-certified-
products/mcerts-certified-products-indicative-ambient-particulate-monitors/

https://airparif.shinyapps.io/ChallengeResultsEN/
U http://www.agmd.gov/ag-spec/evaluations

U Maintenance requirements:
U  Power (battery, solar, mains)

U Sensor life span Iy
U What 6s included in the sensor maintl \‘
U Replacement of sensors i additional cost? . e

U Subscription service i everything included?

=

U Data storage and accessibility
U Calibration requirements

U Size and weight T weights can range from 100g 1 20kg


https://www.csagroup.org/en-gb/services/mcerts/mcerts-product-certification/mcerts-certified-products/mcerts-certified-products-indicative-ambient-particulate-monitors/
https://airparif.shinyapps.io/ChallengeResultsEN/
http://www.aqmd.gov/aq-spec/evaluations

Points to consider when procuring sensors

What are you using the sensor for?
U Investigating absolute concentrations able to demonstrate precision and accuracy

U Policy development (LAQM) 7 need to be able to demonstrate precision and / or
accuracy

U Educational / raising awarenessi doesnodét necessarily nee
precision / accuracy

Price and length of use:
U Range of cost: £500 - £20,000

U Cheaper sensor system with annual subscription may end up costing more than a
more expensive system over a long period of time.

Speak to other local authorities about their experience

e



Example of Lab Evaluation T Plumelabs Flow 2

N2
Median Lowest  Highest
Slope [1.4H 0.83 0.94
Intercept (pg/m*) 14.6 —10.9 25.3
R (%) OG. 00 B4.4°% O8.5%
MAE (pg/m?*) 36.4 )2 42.3
Inter-Flow average correlation = 5%

Table 1: NO2 performance evaluation

https://drive.google.com/file/d/1KLe72CT1bPLIYIfo74y2hN5Mca7bGosel/view



https://drive.google.com/file/d/1KLe72CT1bPLIYIfo74y2hN5Mca7bGose/view

Example of Independent Field Evaluation i Plumelabs Flow 2

-~

Flow 2 vs FRM (NO,; 1-hr mean)

Plume Labs Flow 2 vs FRM NO, * The Flu?r.f 2 Sensors showed no t_o very weak
o ERM Lot 28Bf it 2023 nit2e1s ——unnagpe | COMTEIATIONS with the corresponding FRM NO,
250 data (0.06 <R?<0.21)

= Qverall, the Flow 2 sensors overestimated
the NO, concentrations as measured by the
FRM NO, instrument

* The Flow 2 sensors did not seem to track the
\ A diurnal NO, variations as recorded by the
| ‘tm‘ ull FRM NO, instrument
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http://www.agmd.gov/docs/default -source/aq-spec/field-evaluations/plume -labs-flow-2--- field-evaluation.pdf?sfvrsn=8



http://www.aqmd.gov/docs/default-source/aq-spec/field-evaluations/plume-labs-flow-2---field-evaluation.pdf?sfvrsn=8

QC Process

-

AAssess intra-
relationships

AAssess inter-
relationship with
reference analyser

Aldentify faulty sensors

~— Co-location

Change in response, repaired or replaced

— Deploy

A At least 3 months
monitoring, over
two seasons is
better, but ideally 1
year

-

4 .
A Identify faulty

Sensors

A Identify changes in
response

Regular data

download and
checks

Process and scale




Case Study i Luton Councll

Example of services provided:

A High-level overview of market-ready commercial air quality sensor capabilities, setting out the pros and cons of each

A Site survey and sensor installation.

A QAIQC

A Data management

o 4 I

A Air quality alerts i Ri c a addiae dsthe scoping stagesof the project was

A Near real-time data dissemination particularly useful in helping to firm up exactly what we
needed, as was the fact that the team was able to offer

A Monthly reporting with analysis instrumentsfrom a variety of manufacturerso

Andrew Loosley, Technical Officer (Environmental Protection), Luton Council

https://www.ricardo.com/en/case-studies/ricardo-gagc-of-air-quality-sensor-data-provides-reliable-results-for-luton-council



https://www.ricardo.com/en/case-studies/ricardo-qaqc-of-air-quality-sensor-data-provides-reliable-results-for-luton-council

Other examples of sensor use

A Investigating indicated exceedances:
A Outlier diffusion tube(s) exceeding objective, but why?

A Source identification through high resolution data analysis (e.g. diurnals)
https://www.fife.gov.uk/ data/assets/pdf file/0027/416457/Fife_Annual Progress Report 2022 Issue 2 Final Updated 1.pdf

A Pre and post air quality improvement measures
A Alternative baseline monitoring for large scale developments

A Investigate drop off in NO, concentrations from roadside within a SSSI site
(https://airquality.gov.wales/sites/default/files/documents/2018-03/08 NickRand%260liverMatthews Traffic Impact on Ecology.pdf)

UFP

NO, (pg m) UFP (N Particles cm-)

. NO, UFP

14000 60 30,000

1200 50 "E 25,000
&

3
40 S 20,000

5
8000 = — Average o

2 30 ) Z 15,000 —— Average

B —Limit Value Min
5000 e Min =

220 £ 10,000 Max

o Max H

© g

5,000

o
0 5 10 15 20 25 30 35 40 45 50 0 5 10 15 20 25 30 35 40 45 50
Distance from Road (m) Distance from Road (m)



https://www.fife.gov.uk/__data/assets/pdf_file/0027/416457/Fife_Annual_Progress_Report_2022_Issue_2_Final_Updated_1.pdf
https://airquality.gov.wales/sites/default/files/documents/2018-03/08_NickRand%26OliverMatthews_Traffic_Impact_on_Ecology.pdf

Any Questions?




The importance of QA/QC Audits

Benefits

Almproved quality data

AInstrument longevity

Aln line with Defra Technical Guidance best practice

Example of site not previously audited I >

A Found black filter and pump full of corrosion
AFound pressure sensor was unplugged, causing the flow rate failure
AWnhen plugged in, pressure sensor found to be faulty

Ricardoodos independent QA/ QC audit highlighted faults
analyser, improving data reliability and validity.


https://laqm.defra.gov.uk/wp-content/uploads/2022/08/LAQM-TG22-August-22-v1.0.pdf

