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Objectives

* Report status of IMPROVE carbon analyses

* Present comparability between Series I and 11
DRI Model 2015 Multiwavelength

Thermal/ Optical Carbon Analyzer (Aerosol Magee
Scientific, www.aerosolmageesci.com)



DRI’s Environmental Analysis Facility (EAF) continuously
operates 10-13 Model 2015 Multiwavelength Carbon Analyzers

(January 2016- September 2023, analyzed ~290,750 samples
Wlth ~136, 015 for IMPROVE)

EAF Carbon Laboratory (Magee Scientific, Berkeley, CA and Aerosol, d.o.o., Ljubljana, Slovenia)



Carbon Laboratory Operations

* Received an average of 1,505 IMPROVE samples per month between October 2022 and
September 2023 (varied from 0 to 3,200).

* Analyzed 15,979 IMPROVE samples from October 2022 to September 2023.

* Average 10-13 hours/day, 5 days a week except for June-August period (4-6 hours/day, 5
days/week) during old/new contract transition.

* Matt Claassen and Patrick Myers are the core of the EAF Carbon team (2021-present).




2022 sample analysis was completed in July 2023

: : Samples Received Number of Analysis
Sampling Period . :
Dates Samples Received Completion Date
10/1/22 — 12/31/22  10/12/22 — 6/27/23 4,455 7/12/2023
1/3/23 —9/18/23  6/1/23 —9/28/2023 12,350 Late Dec. 2023 = Mid Jan. 2024

(est™®)

*As of 10/6/2023



IMPROVE Sample Analyzed Per Day

Carbon throughput averaged ~ 69 samples per workday

(~ 8 samples per day per analyzer)*
(October 2022- September 2023)
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Number of Samples

Carbon backlog and throughput remained stable
(October 2022— September 2023)
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Streamlined data processing and validation have reduced
reanalysis rates and shortened the reporting time

Sample reanalysis rate reduced by ~40% Sample validation to report duration reduced by ~70%
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Updated software monitors analyzer status and
tracks maintenance and calibration status

Percent of Downtime by Analyzer Digital Display
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Application of a neural network can
further streamline data validation process

Trained nodes interpret
input and provide results

* Able to detect complex input
combinations or single
points of error

. . . Yes/no decided for
¢ A351gn conservative warning

> . Inputs: specific flag
(awaiting staff confirmation) +  Carbon fractions
* Laser values
* Flag data by d e Sample information

complementary method

* Reveal 1nsights about
analyzer behavior or deposit
trends



Test of Comparability Between Series I and II DRI Model 2015
Carbon Analyzers

Series I
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Good correlations between Series I and II for TC, OC, and EC
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Series I and II carbon analyzers show reasonable
comparability among carbon fractions
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Normalized Carbon, Reflectance (R),
and Transmittance (T)

Sucrose runs show similar patterns
between Series I and 11
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Normalized Carbon

3.50

3.00

2.50

2.00

1.50

1.00

Temperature plateau and baseline adjustments
are needed for Series II Model 2015
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Similar comparability for TC, OC, and EC between
DRI Model 2001 and Series I Model 2015 (n =1021)*
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Similar comparability in carbon fractions between
DRI Model 2001 and Series I Model 2015 (n =1021)*
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Future Tasks

* Refine integration threshold and investigate the positive intercepts
in Series II Model 2015 multiwavelength thermal/optical carbon
analyzer

 (Conduct test of auto-loader

Autoloader Arm

: Sample Cover w/ Loading Door

Sample Cassette

Peltier Cooling (internal)

Cooling Air (CO, exhaust
from analyzer)




Ongoing Research: Testing New DRI Model 2015 Carbon
Analyzer with an Autoloader
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