Update on our ongoing ultrafine
monitoring

October 2024 Monitoring Team



Couple acronyms & facts to start

Box 4.2 Good practice statement - UFP

The GDG decided 1o formulate the following four good pract on UFP

0 guide national and regional authorities and reh f 1o reduce
poth sl ol _

UFP -> Ultrafine particles (size less than 100 nm or 0.1 microns) with negligible Mass | 1 cuis mbies Urpinems of purticie e concessraion PNC) for

size range with a lower kimit of £ 10 nm and no restriction on the upper Limit

St e oty oo sty b o S UTF
PNC -> Particle number concentration ( particle # per unit volume) T s o A s

3. Distinguish berween low and high PNC to guide decisions on the priorities of
> 80% of the PNC is accounted for by UFPs S
particles/'cm3 (24-bour mean) or 20 000 particles’'cm3 (1-hour).

SMPS -> Scanning Mobility Particle Size Spectrometer i i S o oo Aot i

UFP masagement " From WHO 2021

Not a criteria pollutant and not regulated under current air quality standards, no reference methodology nor SOP

Some recommendations are been made mainly from academics on best practices + efforts toward standardization

WHO recommends monitoring and shares general good practice statement
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How small are UFPs?

@ UFPs
€ PM2s
. HUMANHAIR compoi?;ds, mm‘.’?&"”
= 50-70 i
N Jhm < 2.5 UM (microns)in diameter

& Pm
TR L Y 10 pm (Coarse) 2.5 pm (Fine) 0.1 ym (Ultrafine)
<10pum (microns)in diameter T
S0 pum (microns) in diarneter ' -
FINE BEACH SAND From EPA
Total mass 1 1 1
Particle number 1 64 1,000,000

Air Quality Programs - UFP

https://www.nature.com/articles/s12276-020-0405-1
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Source of UFPs

- From combustion processes and particle formation in the g :'
atmosphere

Major source for urban air is from road traffic

- primary UFP emitted by traffic are drastically reduced
after rush hours, very fast dilution rates, decreasing
concentrations within 10 s of meters from the site

Shipping and aviation also contribute to increasing UFP
concentrations

Biomass burning, industries emissions, residential
heating (similar to PM sources)

Air Quality Programs - UFP

L £T SOUND

uG SOUND
Clean Air Agency




UFP health impacts

Smaller size allow them to reach deeper parts of the respiratory system
Lead to respiratory and cardiovascular diseases
Fraction of UFPs could reach circulatory system and any organ in the body

Evidence that UFP might reach the brain through olfactory nerve and affect
central nervous system

‘ Lots of ongoing research, UFPs have the potential to be harmful but their
role in specific illnesses and epidemiology is not well known
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UFP monitoring at the Agency

- Funding Source: WA state legislative provisio (including funds for
instrumentation and staff time)

$370k for two sites: near-road at 10t and Weller (Ecology’s site) and
North SeaTac once the site will be setup

No official SOP but best practices shared by academics to provide
guidance (ASCENT network & UW)

- More UFP work being done with the TREE trailer (handheld sensors and
instrumentation in the trailer)

10t" and Weller install
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Initial data

Size distribution
(log scale)
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Initial data

ag MOUpORdey sverne-TNSLIGCINCA SN - Increase in particle size by mid day
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Real-time data

Thank you, Phil and PAF!

PSCAA Ultra Fine Particulate (UFP), SMPS
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http://pscaa-ultrafinepmcurtains-public.s3-website-us-west-2.amazon aws.com/
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Ongoing collocation

- Since September 24, 2024

- Assess the precision of the instrumentation
and repeatability

- Use different sampling rates (Imin, 2.5 min,
5 min) to fine-tune data resolution

10t" and Weller,i‘nstall

Air Quality Programs - UFP (@(&‘\\

Clean Air Agency



Next steps

Relocate the 2nd SMPS at SeaTac site

Analyze collected data (in partnership with UW)

Keep up with routine maintenance + write an

SOP

Make sampling protocol + data accessible to

community we serve

Inform public about our findings
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Measurement Theory

1. Particles less than 2.5 microns enter the sampling inlet

2. Flow is split into two flows (drying and sampling) and
enters classifier

3. Neutralizer (in classifier) creates a known electrical charge
distribution on the particles

4, In the DMA, charged particles are separated in sizes by
applying an electrical field

5. As the flow of particles leaves the DMA, it is being counted
in the CPC

Particle diameters range from 5-15 nm (low end) to 400 to 1000 nm (upper end)
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PM2.5 vs PNC

- Not a linear relationship based on yearly averages from several sites

worldwide
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Nov 14, 2024 Precision
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Apr 3, 2025 Weather ?

10th and Weller SMPS - 1 SeaTac North SMPS - 2

- SMPS Particle Bin Counts and Geomeatric Mean at 10th&Weller A o SMPS Particle Bin Counts and Geometric Mean at SeaTac North ol
’ AV |
N\ 223~
—t 4.6 T 4.6
= = 3304 - |
E E
E — 4.2 £ I~ 4.2
£ g 761
8 &
z bl
4 38 E 4- 3.8
< (=]
@ a -
o ¢ 26+
B 34 £ 1 3.4
& £ 194
M
— 3.0 e — 3.0
9 Rs st ool )
I g - l e 3 m- l -‘_" {—]
Y ! 1)
= SR ; S B Ll .-\-'_gﬁrlﬁm,—z:i,. e PRI
08:26  1l:24 14:71 17:2 20019 2316 02:19 fog(12) af 08:26 11:23 1421  17:23  20:20 2318 02:23  05:20 log(10) of
Local Time (PST) counts Local Time (PST) counts
generated. 2025.04 43 08:27:00 last deta (UTC): 2025.04.03 15:11.29 gearated: 10350403 D8:23:17 ‘swr duta (UTC): 2025.04.03 15:10:30
1187 Total UFP Count Instrument 10th&Wweller 16287 Total UFP Count Instrument SeaTac Morth
1.4
12

Lo
o
L

g
[
s

Total UFP Counts
Total UFP Counts
i=]

s

a
=
L

0.2 1

0.0 T T T T
08:26 11:23 14:21 17:23 20:20 2318

Asr data (LITC): 2025.04.03_15:10:39

0.0 - . : ! , .
08:26 1124 1421 17:21 20018 2316 02:19 05:16
aer data (LITC): 2075.04.05_15:17:29




April 11, 2025

10th and Weller SMPS - 1 SeaTac North SMPS - 2
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Collaborations

University of Washington MOV-UP study
https://deohs.washington.edu/mov-up
ASCENT study

Olivia Hakan from Univ of Washington, working with ORCAA —
opportunity for rural measurements
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