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Purpose of these meetings

• To foster cross-communication 
between the summer ‘24 SLC 
campaigns

• To share ideas, get feedback, see 
preliminary results, start 
collaborations

• To not duplicate efforts unnecessarily

• To prepare for future SLC studies



Suggest meeting format

• Monthly meeting, 1 hour, fully virtual

• Every 4 weeks? Or second Tuesday of the month?

• 1 – 2 speakers, on a volunteer basis, with lots of discussion time

• Ending when no longer seems useful/necessary?



USOS data update

• Some delays due to [recent events] at NOAA. Please bear with us as we 
finish this up!

• NOAA CSL Mobile Lab – nearly all instruments finalized

• NOAA ARL Air Resources Car – Data delayed due to staffing issues

• NOAA Twin Otter – Aircraft and Doppler Lidar are final, in situ chemistry 
delayed due to staffing issues

• USU/Weber State ACSM – Finalized

• JPL SMOL O3 lidars – Finalized

• SUNY Nitrogen isotopes at UU and Tech Center – Finalized

• USU Drone O3 – Coming soon



https://csl.noaa.gov/groups/csl7/measurements/2024usos/data.html
or google “NOAA USOS data”

Password protected until September 1
UN: usos
PW: GHg@ses24

Most data is in ICARTT format. Parsing 
scripts are available in Igor Pro, Python, 
Matlab, R, and others.

-Stationary data (CSL ML Parked, Hawthorne 
GS) is organized by day.
-Mobile data (Twin Otter, CSL ML Driving, 
ARC) is organized by drive/flight
-UTAQ July/August data was helpfully added 
as ICARTTs by John Lin’s group
- A few instruments have all data in a single 
ICARTT (nitrogen isotopes, CSL ML iWAS)

Links to STILT, SMOLs, Pandora NO2, EM27 
info. We can add more!

https://csl.noaa.gov/groups/csl7/measurements/2024usos/data.html


A reminder to reach out to the PI listed in the 
ICARTT file if you intend to use the data in 
any way.

They can help you know how to use the data, 
and if there are any issues



An important side note about Pandoras!

• On the Pandonia Global Network, 
there are 3 Pandora in Utah

• However, Jeff Geddes (PI) says 
the data quality on 
SaltLakeCityUT (154) and 
SouthJordanUT(139) is not good 
enough.

• ONLY Hawthorne (72) is usable in 
summer 2024



The Spreadsheet

• Useful to others?

• Should we find a better way to host it?

• Are there errors? Missing information?





Campaign (ish) Where was it? How to I get the data? Is the data final? What was measured? Frequency? When?

Please check for errors!



5 mobile platforms Start/Stop times (in UTC) Where?



Where? What was measured?



Where? What was measured?

I have July/August hourly data scraped into spreadsheets. Would others be interested?
Some 1 minute data may be available from DAQ for intercomparison. Any interest?





Preliminary analysis 
of VOC data 

from USOS 2024 

Nima Amiri, Maria Carter, & Kelvin Bates
CU Boulder Mechanical Engineering

10 June 2025



3 main questions:
What are the sources of ethanol in SLC?

What are the overall VOC sources driving OH 
reactivity and ozone production?

Can we identify new tracers for specific sources like 
landfills & wastewater treatment?



USOS
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ethanol sources
Ethanol is an important PAN precursor (right, top),   with 

strong effects on NOx and ozone (right, bottom), but is 
notoriously poorly represented in models   (e.g., GEOS-
Chem vs. AEROMMA, below)



ethanol sources
Ethanol is an important PAN precursor, with strong effects 

on NOx and ozone, but is notoriously poorly 
represented in models

There’s a lot of it in SLC – where is it coming from?
Temperature Ozone

CO NO



ethanol sources
Ethanol is an important PAN precursor, with strong effects 

on NOx and ozone, but is notoriously poorly 
represented in models

There’s a lot of it in SLC – where is it coming from?

1. combustion → correlation with CO on drives

Dominutti et al., 2019



ethanol sources
Ethanol is an important PAN precursor, with strong effects 

on NOx and ozone, but is notoriously poorly 
represented in models

There’s a lot of it in SLC – where is it coming from?

1. combustion → correlation with CO on drives
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ethanol sources
Ethanol is an important PAN precursor, with strong effects 

on NOx and ozone, but is notoriously poorly 
represented in models

There’s a lot of it in SLC – where is it coming from?

1. combustion → correlation with CO on drives

2. distributed sources → PMF on stationary data

Ethanol



ethanol sources
PMF on diurnally averaged signals shows 6 major factors …

unknown?

PCBTF

limonene

aldehydes

DMS ??

alkanes, aromatics

isoprene, terpenes

tracers: peak time:
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ethanol sources
PMF on diurnally averaged signals shows 6 major factors …

… from which we can estimate contributions to ethanol:

9% solvents & coatings

10% personal care products

40% cooking

16% unknown?

16% combustion & industry

9% biogenic

Chicago

Central Valley

Los Angeles

NYC

Toronto

0% 20% 40% 60% 80% 100%

In AEROMMA we saw more agriculture 
(black) & less cooking



VOC sources
We can use the same diurnal VOC profile to estimate OH reactivity and ozone formation potential …

OH reactivity OFP
isoprene
terpenes
MVK / MACR

formaldehyde
acetaldehyde

acetone
acrolein

methanol
ethanol

alkanes
alkenes
aromatics

methane
CO
NOx

others

Oxygenates (aldehydes, ketones, alcohols) dominate ozone formation potential at the ground site!



20% solvents & coatings

15% personal care products

11% cooking

6% unknown?

40% combustion & industry

8% biogenic

VOC sources
We can use the same diurnal VOC profile to estimate OH reactivity and ozone formation potential …

… and then use the same PMF factors to apportion that ozone formation potential:
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source tracers
Landfills & wastewater treatment facilities are strong sources of methane on USOS drives



source tracers
Landfills & wastewater treatment facilities are strong sources of methane on USOS drives

We’ve been digging for PTR-detected species that can serve as tracers for these sources

Species R2

Methanethiol 0.76

Acetaldehyde 0.64

MVK/MACR 0.33

Benzene 0.33

Acrolein 0.32

7/18, 2:02 PM MDT, 
SLC Water Reclamation Facility, 36˚C, 
west wind

Species R2

Methanethiol 0.80

DMS 0.69

Acetonitrile 0.43

Methanol 0.32

7/22, 6:08 PM MDT, 
Central Valley Water Recl. Facility, 34.5˚C, 
NW wind



Landfills & wastewater treatment facilities are strong sources of methane on USOS drives

We’ve been digging for PTR-detected species that can serve as tracers for these sources

7/18 CH3SH enhancement above background (ppb) 7/22 CH3SH enhancement above background (ppb)

source tracers

So far, the most consistent is methanethiol (CH3SH) – more for WWT than landfills 



Date Wastewater treatment plant Temperature CH3SH/CH4 slope

7/18 SLC Water Reclamation Facility 36°C 0.001321

7/22 Central Valley Water Reclamation Facility 34.5°C 0.003881

7/26 South Valley Water Reclamation Facility 30°C 0.000570

7/28 Central Valley Water Reclamation Facility 21.8°C 0.000149

7/30 SLC Water Reclamation Facility 20.8°C 0.001791

8/03 SLC Water Reclamation Facility 30.2°C 0.001841

source tracers
Landfills & wastewater treatment facilities are strong sources of methane on USOS drives

We’ve been digging for PTR-detected species that can serve as tracers for these sources

So far, the most consistent is methanethiol (CH3SH) – more for WWT than landfills 

Observed CH3SH/CH4 ratios are inconsistent



Questions? 
Ideas? 
Feedback?


