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2024 Site Updates

Completed 10 field
maintenance trip so far
* VIIS1 next month

Shelters relocated/rebuilt
* NEBR1 (rebuilt)
* GAMOL1 (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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RHR Completeness Fallures in 2024

1. Agua Tibia, CA (AGTI1): late and no sample changes
2. Gates of the Mountains, MT (GAMOJ1): inaccessible, relocated to MAPA1

Kaiser Wilderness, CA (KAIS1): power out, resumed sampling in October
2024

Nebraska National Forest, NE (NEBRL1): fire damage, rebuilt October 2024
San Rafael, CA (RAFAL). major power problems, looking to move site

San Gabriel, CA (SAGAL): no operator

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 PM;, modules
at some sites

* OIld 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




Clogging Protocol — Stop sampling

* |f flow rate falls below 15 LPM for more than 15 minutes

« If 218 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 PM,, PTFE if PM, s 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



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

JGR Atmospheres

RESEARCH ARTICLE ~ Limited Evidence for a Microbial Signal in Ground-Level
Smoke Plumes
Sarah M. Gering'? 0, Amy P. Sullivan®, Sonta M. Kreiddenwers?, Jill A. McMurray?,




Multi-wavelength HIPS Refinement

* Existing instrument has one wavelength at 633 nm
e 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

e Analyses to-date include:
e 5,097 IMPROVE samples (2,551 PM, & 2,546
PM)
e 98 field blanks
e 1,159 paired pre- and post-sampling measurements
(587 PM, )
e Refining image collection at multi-HIPS




Multi- to mono-HIPS comparison

Wavelength

450
633

n
o
T
>
S
=]
S

0
tau, mono HIPS

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







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:

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

11

-10 0
Percentage Difference from Mean Flow Rate, %



Replicates added to
XRF QC pages

XRF Daily Operations < s

Nanna

Analyzer Replicate

ME
[ oc ]
ME
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Nanna oK
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Last Check
Inicials: LK

Date: Sat 14 Oct 2023 06:51:38 AM PDT
Comment: QC passes for all instruments

Approved

V2 U ncertaimiy)

(Hotdine-Repil

Replicate Analysis Normalized by Uncertainty

(€31

(IMPROVE,]}
(Baldur [MPROVE)
—— (Limit 1)

(Warning. 1)

00 L] 1
Mean Areal Density of Routine and Replicate Measurement, ug/crn’

* Replicate data from the last run are in colors, while any data prior to that are in grey.
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IMPROVE 2022 Elements Scaled Relative Difference
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PM2.5 - MEVE1

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 vicited NMF\V/F1 in

Jun 2023 site visit
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PM, ¢ Cut Point Discrepancies (slide from 2013)
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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.
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PM, - Size Cut Concerns

« Poor agreement between soil elements in collocated
measurements at soil-dominated sites

* |IMPROVE versus CSN soil concentrations

Si Concentrations By Sampler - Linear Scale Ca Concentrations By Sampler - Linear Scale

y=061x+958 OLSr2 =0.868

-
| =|
ol o
= =
=l d
=] =]
g g
B g
2 2
2 5]
[ b
k2 g
= =
g g
o o
= =
o 7y
i —

IMPROVE Sampler Concentration. ng m™ =S IMPROVE Sampler Concentration, ng m ™



PM, - Cut Point Tests (slide from 2013)

Pre-Cut: Testing two-cyclone system
* Prototype cyclone designed for 5um 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 PM,, inlet on top of PM, . stack on collocated
Phoenix module (PHOEDS) 18



Cross-Module Ratios

IMPROVE fAbs/ECR Ratio Timeseries

2.54

204 <= Analyzed on updated HIPS
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0.54

0.0

2018 2020 2022 2024
Sample Month and Year

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
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Still Exploring Possible Causes

« Collected collocated Pall and MTL PTFE filters at PHOES to check
iIf 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 21




Number indicates count of field blanks per month
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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 PHOES from August

2024 thru Feb 2025

23



Experiments on PTFE filters (Continued)

. Pore size

« CSN uses 2 um pore size, IMPROVE uses 3 pm pore size filters

« capture efficiency specifications are almost identical, but limited
tests suggest otherwise

» Passive flow control could not accommodate 2 um 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 um filters

« Currently testing on newly installed collocated module in Fresno

24




Cost Reducing Ideas

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

* If PM,, 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

25



Sulfur Cross-Network Agreement

5 - collocated pairs (2017 - 2024)

Site
Aflanta
Bakersfield - California Ave
Birmingham Alabama
Dudley Square - Roxbury (Bostan)
Fresno
o =T Craig
Haouston
Measa Verde
Fhoenix Arzona
Fitisburgh
FProctar Maople Research Facility
Fuget Sound
Rubidoux
Rutgers
51 Marks Mational Wikdlife Refuge
‘Yosemite
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Average Concentration (pgﬁmg)

CSN sulfur underestimated at low concentrations — see Bruker presentation

Hypothesis: IMPROVE sulfur underestimated when filters are damp (e.qg.
Fresno in winter months; Atlanta in summer months)

Agreement was better prior to 2016




Sulfur Cross-network Agreement

5 - collecated pairs (2010-2015)

Addison Pinnacle

Mesa Verde
News Brunswick

o MNew York

Bakersfield - Californio Ave.
Big Bend Mational Park
Birmingham Alabama

o Dudley Square - Roxbury (Boston)

Scaled Relative Difference

Los Angeles - North Main Street

Average Concentration (ugfme)

Olympic

Phaoenix Arizana

Froctor Maple Research Facility
Puget Sound

Rubidoux

Sac and Fox

5t. Marks Mational Wildlife Refuge
Tropper Creek-Denali

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)

" PMZ.5 Nylon S04, ugima3
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IMPROVE Annual Site Reports

Select a site report from a location and year to view the PDF. Scroll down or click for the map of IMPROVE site locations.

Site Name

Acadia National Park

Agua Tibia
Atlanta

Badlands

Baengnyeong Island

Bandelier

ACAD1—

ACAD1—

ACADI—

15

AGTIN—-15

AGTNN—-17

AGTIN—-19

20

AGTINI—20

21

AGTI—21

22

AGTI1—22

BADL1—16

ATLAT—19

ATLAT—20

ATLAI—21

ATLA1—22

| NESIMPROVE

Acadia National Park (ACAD1) 2023 Site Report

UNIVERSITY OF CALIFORNL

The Intersgency Monitoring of Protected Visual Environments (IMPROVE) is & long-term air pollution measurement. program
designed to document and track visibility in protected aress. IMPROVE samples and analyzes the haze particles that impair
visihility so their sources can be identified and addressed.

Percent of Samples Successfully Collected and Analyzed Per Year

2006 2007 2008 200 2010 2011 2012 2013 2014 2015 2016 2017 2018 010 B0 2021 2T 2T
100 a7 a0 100 08 100 a7 o8 a8 R og a8 92 o0 100 a7 08 100

Samples Successfully Collected and Analyzed in 2023 by Filter Type. PTFE: 121 {100%), Nylon: 120 (00.2%), Quarte: 121 (100%)

The plots below show temporal trends for site 23-008-0103 slongside network-wide CSN and IMPROVE median concentrations. The

top plot shows the varisbility of the reconstrocted fine mass (RFM) concentrations during 2023; RFM can only be caleulated if all

three filters collected on & sampling day are valid. The bottom plot illustrates the long-term trends of ambient concentrations; the

gray shaded region represents the range of values messured each year at chis site, illustrated using the 107" and 90°* percentile values.
Reconstructed Fine Particle Mass Concentrations in 2023

BADL1 19

BADL1—

BADL1—21

BADL1—

BYIS1-15

BYIS1 16 BYIS1 17

BAND1—

BAND1—  BANDI1—

20

22

15

18 i)

E
=
L5
B
2
5]
o
a
g
8
§
H

Feb Mar apr May Jin il y : . Now Dec
m— izasured COncEratons IMPROVE Network Median
Long-Term Trends in Reconstructed Fine Mass
Missing years are due to low number of RFM values.
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More Information

To view and download IMPROVE data, you can visit: https:/ /www.epa.gov/outdoor-air-
Univ. of California, Davis website with information about current research and publications:
The Colorado State Univ. website with data resources, literature, and visibili

EPA website with guid and back d d W

Rasl-time air monitoring data for the United States: b T

nedavis.edu/
1 colostate pdu/ Tmprove
n-network-csn
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