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Objectives

* Report status of IMPROVE carbon analyses

o Update on Model 2015 Multiwavelength Carbon
Analyzer refinements

* Discuss thermogram processing to ensure long-
term data consistency.



Carbon Laboratory Operations
(July 2016 to June 2017 samples)

Samples collected sincel/1/2016 have undergone
multiwavelength analysis

Received ~1,500 samples per month (~1,200 to 2,000 samples
each month)

Maintained 24 hours per day/5-7 days per week
operation with 6-7 staff

Analyzed ~15,100 IMPROVE samples (up to 2,700 per

month)



IMPROVE A Carbon Analyses

(July 2016 to June 2017 samples)

Sampling Period Samples Analysis Completion Date
Received
7/1/16-12/31/16 9,200 Aug. 2017
1/1/17-6/30/17* 8,062 Nov./Dec. 2017
(Estimate)

*DRI has been analyzing and reporting samples by sample date rather than

date received in order to speed up monthly data processing.
aChow et al. (2007) JAWMA



Thirteen Model 2015 Multiwavelength
Carbon Analyzers have been in
operatlon since May 2017

(Magee Scientifié *Berkeley, CA)



O,” in pure He remains low

Average Oxygen Concentration (ppm) in 100% Helium
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Model 2015 hardware was updated to increase throughput

e Add a mixing chamber to stablllze callbratlon peak |
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NDIR

1
6-Port -

Injection Mixing
Valve Chamber

Mixing Chamber

Fan

e Separate Teflon ferrule from the sample boat to prevent residual

Teflon deposition
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Several types of mixing chambers were tested
(50-65 ml in volume used to mix CO, with He)




Calibration peak areas are stabilized

with a mixing
(Increases the duration of calibration peaks from 40 to 200

seconds, allowing for better detection by NDIR)
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Additional air circulation further

Project: CALIB

Without fan

Sample ID: SU3520160412  Analysis ID: IMPROVE_A
Analysis Date: 4/12/2016 Tech: KAL
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IMPROVE carbon reporting time is
improving with full integration of new

analyzers
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Throughput averages 5000 analyses per
month since May 2017
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(Jan-Sep 2017)
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Quality Control (QC) constitutes a

large fraction of analyses
(Jan-Sep 2017)
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Valid samples account

for ~60% of total runs
(Jan-Sep 2017)

Reps/Dups/Reruns
16%

Sample Runs
59%

Blank/QC Runs
12%

Calibration Runs
13%

Sample Runs=26,676, Reps/Dups/Reruns=7,165, Blanks/QC Runs=5,644, Calibration Runs=6,138
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Model 2001/2015 comparisons show small
deviations at low EC concentrations (n = 1070)
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A 2001/2015 difference in peak
integration thresholds might be the cause
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Since carbon peaks are asymmetric, this may have
an effect for signals near baseline

Sucrose injection (0.22 pg/m?)
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Reprocessed IMPROVE thermograms with a 0.72 threshold show
TC percentiles more comparable with those of Model 2001
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Reprocessed IMPROVE thermograms with a 0.72 threshold show
OC percentiles more comparable with those of Model 2001
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Reprocessed IMPROVE thermograms with a 0.72 threshold show

EC (ng/m3)
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Reduced threshold (from 2 to 0.72) increased OC by ~ 0.05 pg/m?
and EC by ~ 0.02 ug/m? on average

OC Threshold 0.72 (ug/m3)

700 -+
y =0.990x + 0.053

R? =1.000

600 -

500 | y=0.991x

400 4 R2 =1.000

300

200

100

0 100 200 300 400 500 600
OC Threshold 2 (ug/m?3)

= 15 -
£ y =0.996x + 0.023
o R?=0.995
3 .
~ 10 . Y=1025x
N R2 = 0.989
o
e
o
%5 5
Q
S
=
=
[©]
\ W T
700 0 5

T 1
10 15

EC Threshold 2 (pug/m3)

o
o
)

y =0.990x + 0.076
R? =1.000

u o N
o
o

o
o

y =0.992x
RZ=1.000

N w
o o
o o

TC Threshold 0.72 (ug/m3)
= N
o o
o o

o

0 100 200 300 400 500 600
TC Threshold 2 (pg/m3)

700

OCR
ECR
TC

Carbon

10% Percentile

y/X

X Yy y-X

50% Percentile

X y

y-X  yIX

90% Percentile

X y

y-X  yIX X y

Average

Y-X

yIXx

0.107 0.126 |0.019 1.18

0.000 0.008 [0.008 NA

0.116 0.145 [0.029 1.25
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Since IMPROVE EC levels are low to begin with, the
lowest percentiles are most highly affected
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Monthly median OC field blanks ranged from

~0.1 to 0.4 ug/m?
(2005 - 2011)
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sites (8/08). Double quartz field blanks were collected beginning 8/08. Prior to that time single

field blanks were collected.



2016 monthly median OC ranged from
~0.1 - 0.17 pg/m?3

(average + standard deviation: 0.13 = 0.025 pg/m?)
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Conclusions

Model 2015 analyzers have been integrated into
the analysis system

Throughput has increased to 5000 analyses per
month

Quality control constitutes 30% to 40% of all
analyses

Model 2001/2015 integration thresholds have a
negligible effect on EC concentrations, but
decrease many low values that are below lower
quantifiable limits
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