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UC DAVIS 2022 NETWORK UPDATE 

IMPROVE Steering Committee Meeting 
2022.11.2 – 2022.11.3

Nicole Hyslop, Sean Raffuse, Xiaolu 
Zhang, Yongjing Zhao, Marcus Langston 
and the whole team
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Total = 157 Sites

2022 Site Updates
• SHMI1 (USFS, CO) 

restarted on 8/9/22
• Rebuilding NOCH1 right 

now
• 3 sites not active due to 

operators unavailable
• IKBA1 (USFS, AZ)
• TRIN1 (USFS, CA)
• ULBE1 (FWS, MT)

• Field Maintenance 
• Visited 81 sites including 

EGBE1 (skipped last year)
• Visit to VIIS1 scheduled in 

Dec 2022
10/25/2022
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Regional Haze Rule (RHR) Completeness Criteria

2011-2021: Final number of 
losses after validation
2022: Number of losses 
year-to-date

Site status report distributed 
every quarter; if you aren’t 
on the list, let us know.

RHR requires for all modules:
• < 11 consecutive missed samples 
• > 50% recovery in each quarter
• > 75% annual recovery



Active Flow Control – Development Update 2022

• Requires new hardware, including variable speed 
pumps, and software

• This year 
• Finalized interface board design and enclosure
• Finalized software modifications and performed 

beta testing
• Tested active flow control against passive flow 

control at UCD
• Updating audit instructions and worksheets for 

flow control sites. Will be available to auditors 
on request



Active Flow Control – Deployment Update 2022

• ~320 pumps capable of active flow 
control have been deployed into network

• 2 Sites (FRES1 and BLIS1) are running 
active flow control

• Will deploy to more sites after additional 
testing and bug fixes

• Graph shows nearby sites LTCC1 and 
BLIS2 on a medium/heavy filter loading 
day

• The flow control site (BLIS2) maintains a 
constant flow rate

• Filter clogging is delayed but inevitable 
with heavy loadings even with active flow 
control

BLIS2 9/8/22
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Flow Control- Testing Pulsation Damper Effectiveness

• Large flow pulses from a piston pump could 
potentially affect volumetric flow measurement 
and cyclone size cut

• We currently use large cylinder pulsation damper 
to prevent flow pulses

• Test with no damper show  pump pulses with a 
100ms period

• Pulses are not significant when averaged over 1 
second

• We are considering using much smaller 
damper/no damper to make deployment easier

• Planning to test PM size cut if flow is undamped
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Sample 
Clogging/Sticking

• MAKA – filter stuck (43 µg/m3 OC)
• STAR – filter stuck (200 µg/m3 OC)
• REDW – filter stuck (76 µg/m3 OC)

• 27 filters in September 2020 
invalidated because of holes

• 45 filter invalidated because of 
clogged flow

September 12, 2020
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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.

• May also save some samples that would have become stuck filters.



9

Clogging 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 off the companion module for PM coarse calculation (i.e., 

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

concentration and a qualifier flag indicating a short sample time
Status: code is developed and currently in testing



QUALITY ASSURANCE ACTIVITIES

10



11

Quality Management System
• Hired Quality Assurance Engineer to lead QA
• Introduced structured system with standard 

forms to track, document, and report issues.
• Piloted in 2022, integrated into QMP covering 

IMPROVE, CSN, and other networks.
• 11 Non-conformances
• 1 Corrective Action (CSN OC4)
• 7 Planned Deviations from SOP
• 12 Investigations of Issues

• Sponsors informed when data impact is 
significant. In most-cases, the reports are 
minor and remain internal.
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Gravimetric Mass Procedural Updates
• Comprehensive review of QC and data analysis practices
• Key improvements:

• Replace daily 400 mg test weight with 50 mg test weight
• Change target humidity from 39% +/- 2% to 38% +/- 2% 
• Temperature and Humidity limits will be applied to every filter 

measurement
• Initially, set up limits to apply to test weight measurements every 4 hours and 

re-weighed any filters measured around a failure
• Chamber software is limited in what we can stop measuring automatically after 

a failure to wait for the environment to condition back into tolerance
• Changes will be implemented in early 2023 when software and SOPs can be 

updated
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Updates on MTL Filter Blank Mass Gain



Paired PM2.5 and PM10 Field blanks
• Started sending paired PM2.5

and PM10 field blanks (FB) 
from the same manufacturer 
since March 2020

• PM2.5 and PM10 mass from 
paired FB show similar MTL > 
PALL pattern

• Pall is not responding to our 
requests for filters

• Investigations ongoing 
• Analyzed a few MTL FB 

using Gas 
Chromatography (GC) for 
organics but  
concentrations too low to 
draw any conclusions

n = 442 n = 181
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Cross-Module fAbs/ECR Ratio

• Hybrid Integrating Plate and Sphere (HIPS) Instrument used to measure filter 
absorption (fAbs) was modified prior to analysis of June 2021 samples

• Small number of reanalyses identified HIPS stability issues
• fAbs data after June 2021 will not be delivered until investigations are complete



11/8/2022
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EC (Reflectance) fabs
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PM2.5 Nickel (Ni) PM2.5 Vanadium (V)

QA Report
• PM2.5 Ni and V were early 2020 due to COVID
• PM2.5 V median and 90%th-tile continued to be low in 2021
• PM2.5 Ni back to pre-COVID concentrations
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PM2.5 Phosphorus (P)

• P is difficult to measure by 
XRF

• XRF data show much higher 
median P concentrations 
during summer-fall in 2020 
and 2021

• Higher P appears to be 
associated with wildfire and 
high dust samples

• Collaborating with RTI to 
validate XRF P 
measurement



20

QA Report • RCM/PM2.5 ratio in Summer-Fall 2021 lower than in 2019/2020

MTL chamber in use
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QA Report

• Lacks seasonality in 
recent years (2020-2021)

• High in 2021
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Data Management Updates
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Delivery
Analysis

Delivery Target

Analysis Target

• As of last year, data were 
delivered >1 year after 
sampling
• Pandemic hangover
• Lab move
• Aging XRF 

instruments
• Recent better luck has us 

closer to our interim 
delivery target of 270 
days

• Aspirational long-term 
goal is delivery 200 days 
after the end of a sample 
month

Delivery Latency



Preliminary Raw data
• Delivered to FED 

monthly
• All data that has 

been analyzed so far
• Raw Preliminary

• Not validated
• No blank 

correction
• No uncertainty
• No MDL
• Parameters vary 

by month
• Use with caution!
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Analysis-level flagging
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Previously

Flag on filter
Normal
Severity = 23
Valid

Flag on flow
Clogged
Severity = 5
Invalid

NM

CL

CL

Flag on final data
Clogged
Invalid
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Weigh XRF HIPSNM

CG

Filter Normal

Flow Clogging

Mass Normal Zn Contamination

Dropped 
the filter!

Destroyed/No 
Filter 
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HIPS fAbs Results
Flag on filter
Normal
Severity = 23
Valid

Flag on flow
Clogging
Severity = 17
Valid

Flag on analysis
Destroyed/No filter
Severity = 4
Invalid

NM

CG
XX

Flag on final data
Destroyed/No Filter
Invalid

XX
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Parameter Review Tool



Filter Archive
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Any questions?
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