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NEBR1, Photo credit: Lawrence Tsai
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2024 Site Updates

• Completed 10 field 
maintenance trip so far
• VIIS1 next month

• Shelters relocated/rebuilt
• NEBR1 (rebuilt)
• GAMO1 (relocated to MAPA1)
• SHEN1 (relocated to new 

structure)

• Resumed sampling
• ULBE1
• GAMO1 (now MAPA1)
• NEBR1
• KAIS1

• New module installed
• FRES1 (5A)
• TRIN1 (5B)
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• XRF instruments are 
currently undergoing 
annual maintenance 

• Will switch back to 
the old protocol with 
April 2024 samples

 Adding back KBr 
target for better As 
detection

 Slightly shorter 
analysis time
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RHR Completeness Failures in 2024 

1. Agua Tibia, CA (AGTI1): late and no sample changes

2. Gates of the Mountains, MT (GAMO1): inaccessible, relocated to MAPA1

3. Kaiser Wilderness, CA (KAIS1): power out, resumed sampling in October 

2024

4. Nebraska National Forest, NE (NEBR1): fire damage, rebuilt October 2024

5. San Rafael, CA (RAFA1): major power problems, looking to move site

6. San Gabriel, CA (SAGA1): no operator

7. UL Bend, MT (ULBE1): no operator, resumed sampling in August 2024
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Active Flow Control Field Deployment
• Purchased and assembled 300 new DC pumps 

for active flow control

• Deployed active flow control to about half the 

network 

• Will deploy to remaining sites next year

• Still working out bugs in software

• Testing new model AC pumps for PM10 modules 

at some sites  

• Old model AC pumps (made in 2004-14) were 

discontinued

• Tried a replacement model (made in 2016-18) 

but recalled them for unreliability

• Installed 3 wind sensors (homemade drag-and-

move anemometer) at ISLE1, HOOV1, DOME1
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Clogging Protocol – Stop sampling

• If 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 off the companion module for PM coarse calculation (i.e., shut off PM10 PTFE if PM2.5 PTFE clogs)

• Data invalid for RHR but delivered with an accurate concentration and a qualifier flag indicating a short 

sample time

• Short Duration (SD) flag applied to samples

• Sampling halted on 47 out of 18,891 sampling events in 2023 (0.2%)

• Sampling halted on 16 out of 10,358 sampling events so far in 2024 (0.2%)

• Note: These rates are low because flow control is only deployed in a fraction 

of the network
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IMPROVE Sample Archive Requests 

• More interest this year

• Paper published finding DNA in IMPROVE samples

• Last week, researcher interested in looking for covid virus in IMIPROVE 

samples

• Earlier this month, group at UCD interested in studying biologicals from 

natural disasters
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Multi-wavelength HIPS Refinement

• Existing instrument has one wavelength at 633 nm
• Multi-HIPS has 4 wavelengths at 450, 553, 633, 

and 730 nm
• Multi-HIPS operated by lab staff analyzing fraction 

of current IMPROVE filters between October 2023 
and April 2024 

• 553 nm and 730 nm lasers are being repaired

• Analyses to-date include:
• 5,097 IMPROVE samples (2,551 PM2.5 & 2,546 

PM10)
• 98 field blanks
• 1,159 paired pre- and post-sampling measurements 

(587 PM2.5)

• Refining image collection at multi-HIPS
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Multi- to mono-HIPS comparison

• 1626 IMPROVE samples (lot 253, Oct23-Feb24 sample dates) 
• mono-hips currently analyzing Mar 2024; multi-hips analyzed through Apr 2024



Quality Assurance 
Activities
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Updates on Undersized Quartz Filters

• Testing performed at UCD shop suggests that any flow variation 

caused by undersized quartz filters cannot be detected

• No filter loaded (extreme case): flow only ~8% higher than nominal

• “Usual” undersized filter: 

     flow within 3% higher than nominal
2021 Q1 C module (quartz) flow variation

3%

From the mean
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Replicates added to 

XRF QC pages

• Warnings to alert 

technicians of 

failures
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• Mesa Verde A-module 
collocated agreement 
degraded for some soil 
elements (Al, Ca, Fe, K, Mn, Si, 
Ti) in 2022 and early 2023.

• Field Crew visited MEVE1 in 
June 2023 and didn’t find 
anything unusual. 

• Agreement improved after the 
site visit

Jun 2023 site visit



PM2.5 Cut Point Discrepancies (slide from 2013)

Collocated data have much larger 
differences for soil-derived elements 
than expected
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Local Sources Test (slide from 2013)

• Four total modules at Phoenix 
– Two with normal inlets

– Two modules sampling from single inlet

• To remove possibility of local sources 
encountering one sampler and not another.

16
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PM2.5 Size Cut Concerns

• Poor agreement between soil elements in collocated 

measurements at soil-dominated sites 

• IMPROVE versus CSN soil concentrations 
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PM2.5 Cut Point Tests (slide from 2013)

• Pre-Cut: Testing two-cyclone system

• Prototype cyclone designed for 5m cut point at 23LPM

• Fabricated on 3D printer out of cornstarch, cheap $

• Further testing is on hold until higher priority work is completed (or 

funding situation changes)

• Next step: Test PM10 inlet on top of PM2.5 stack on collocated 

Phoenix module (PHOE5)



• Filter manufacturer changed (Pall to MTL) around May 2021 

• New collimating/focusing lens was installed on the HIPS instrument and all 

samples back to May 2021 were reanalyzed  

• Started an experiment to compare HIPS measurements on Pall versus MTL 

filters
19

Cross-Module Ratios

Analyzed on updated HIPS



May 

2021

MTL Lot 250: May 2021 – June 2022

MTL Lot 251: May 2022 – June 2023
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Still Exploring Possible Causes

• Collected collocated Pall and MTL PTFE filters at PHOE5 to check 

if light absorption (HIPS) results are significantly different

• Samples collected Aug 2023 thru March 2024

• Just finished HIPS analyses, nothing to show yet

• Ongoing experiments on both Pall and MTL PTFE filters  

• Optical consistency 

• Analyze by HIPS

• Install in sampler in chamber and pull clean air through filters 

for 24 hours

• Analyze by HIPS to see if filter properties are the same  

• Result: No change in optical properties detected after pulling 

clean air through filters
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Updates on MTL Filter Blank Mass Gain (slide from 2022)



23

Experiments on PTFE filters

• MTL filter mass gain  

• Field blank roof testing     

• Extended field blank testing   

• VOC contamination chamber test   

• Result: Mass gain related to ring 

material, likely static charge

• MTL looking into alternate material

• Pixilated deposits 

• Drain disks for PHOE5 from August 

2024 thru Feb 2025
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Experiments on PTFE filters (Continued)

• Pore size

• CSN uses 2 µm pore size, IMPROVE uses 3 µm pore size filters 

• capture efficiency specifications are almost identical, but limited 

tests suggest otherwise

• Passive flow control could not accommodate 2 µm pore size

• Active flow control allows for higher pressure drop and changes 

in pressure drop with a new lot!

• Tested with flow control on roof – worked well and didn’t clog 

faster than 3 µm filters

• Currently testing on newly installed collocated module in Fresno
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Cost Reducing Ideas

• PTFE $7.50/filter compared to Nylon $3/filter

• If PM10 switched to using another type of filter for gravimetric 

measurements, potentially save thousand dollars per sampling day 

on filters

• Will be looking into filter options for gravimetric mass
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Sulfur Cross-Network Agreement

• CSN sulfur underestimated at low concentrations – see Bruker presentation

• Hypothesis: IMPROVE sulfur underestimated when filters are damp (e.g. 

Fresno in winter months; Atlanta in summer months)

• Agreement was better prior to 2016
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Sulfur Cross-network Agreement

• Decreasing concentrations and lightly loaded samples in CSN are making 

XRF measurements difficult even for sulfur

• Bruker instruments may improve comparison for sulfur



Additional 
Measurements on the 
BYIS Filters (2014 slide)
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Element 
Long-term 
Trends
• Investigating 

stability of element 
measurements

• Goal is to provide 
guidance to 
community on 
suitability for trend 
analysis
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• 2023 Site reports are under review and will 
be posted in a few weeks
http://aqrc.ucdavis.edu/field-site-reports
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Any questions?

New MAPA1 site, Photo credit: Lawrence Tsai
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