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Clogged filters are considered terminal (invalid)
• The CL terminal status flag is applied to a filter if –

PM2.5: flow rate <15 LPM for > 6 hours
PM10: flow rate <10 LPM for > 6 hours

• Cannot accurately assess total sample volume to calculate a 
concentration

• Our equation for flow breaks down around 10 LPM
• As flow goes down, larger particles are sampled

• Common in heavy smoke, rare in dust events
• Most prevalent with Teflon filter, but impacts all modules
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2020 was a banner year
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September 6, 2020
• Typical conditions – A 

module
• A couple of terminal filters 

with status flags in yellow 
text

• Longer term shutdowns 
due to COVID not shown
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September 9
• HECA – late sample change – local fire
• THSI – “site was damaged due to fire 

unable to conduct sample changes”
• KAIS – “site impacted by fire, power 

outage caused and inability to 
conduct sample changes”

• PORE – “no sample change ET=0000 
possibly impacted by fires in area”
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September 12
• MAKA – filter stuck (43 µg/m3 OC)
• STAR – filter stuck (200 µg/m3 OC)
• REDW – filter stuck (76 µg/m3 OC)

• THSI – “site was damaged due to fire 
unable to conduct sample changes”

• KAIS – “site impacted by fire, power 
outage caused and inability to 
conduct sample changes”
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September 15

27 filters in September 2020 invalidated because of holes
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YOSE – August 19 – September 21

A – Teflon
B – Nylon
C - Quartz

Clean conditions Moderate smoke

Heavy smoke
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A – Teflon
B – Nylon
C - Quartz
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Active flow control helps a bit

Davis samples 
on a smoke-
impacted day
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Can we capture useful data on any of these days?

These data may be dead for RHR purposes, but they still have significant value to 
the broader community for model and satellite validation, exposure modeling, 
communication, etc.

By shutting off flow to the clogging module, we can retain an accurate measurement 
of sample volume and concentration.

When should we shut it off?
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Two impacts of lower flow rate

Cut point curve from John and Rieschl, 1980
Confirmed by Jay Turner in 2006

Experimental data from Chris Wallis

N
om

inal set point
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Proposed Protocol
If the flow rate falls below 15 LPM for more than 15 minutes
• If  ≥18 hours into sample

• Shut off all modules
• Data are still valid for RHR

• Else
• Shut off the clogged module
• Shut of the companion module for PM coarse calculation (i.e., shut 

off PM10 PTFE if PM2.5 PTFE clogs and vice versa)
• Data are invalid for RHR but will be delivered with an accurate 

concentration and a flag indicating a short sample time
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