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Background

AFrom 11/13/2020 to 01/08/20@HgienaiiZaackAQl (hereinaftetaackAQImult
sensor units were deployed at the South Coast AQMD stationary ambient
In Rubidoux and were runisrdale with Federal Equivalent Method (FEM) a
Federal Reference Method (FRM) instruments measuring the same pollutant:

A ZaackOl(3 units testid A South Coast AQMD Reference instrune

i Gas SensorgiectrochemicabrFEMAIphasengell Gs instrumenkEN); cost: ~$7,000

U ParticlSensof OpticalnonFEMAlphasensePC U Time resolutionin
U CO instrumemtN);cost: ~$10,000

R1) - .
i Each unit measures(pb), Nppb), CO (ppb), - ¢ Tlirr?se;rtjeriglrlljl?éﬁﬂﬂgst' ~$11,000
PM , PM sand PNh(eg/n), T £C), RH (%) NG RN cost: ~$11,
i Units alsc VOC b U Time resolutionmnin
U Units also measure (ppb) artpApoy) U MetOnBAMEENPN, & FEM PIY:;cost
G Unit cost: $3000 + $1199 Yearly calibration and _¢o( g0 '
maintenance contract i Time resolutionhd

U Time resolution:-Sx
U Units IDs: 1264, 1271, 1332

U Teledyne APl TEEEPV, J;cost: $21,C

U Time resolutionmin
0 Met station (T, RH, P, WS, $WBY);~$5,00€
U Time resolutionmin
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Datavvalidatien&aecovery

A Basic QA/QC procedures were used to validate the collected data (i.e., obvious o
negative values, and invalicpdatiés were eliminated from thaetata
A Data recovery for ozone from all units was ~ 90%

ZaagKAQ | Intramaatelmatability

A Absolute intraodel variability was ~ 3.9 ppb for the ozone measurements
(calculated as the standard deviation of the three sensor means)

A Relative intraodel variability was ~ 12.9% for the ozone measurements
(calculated as the absolutenmckel| variability relative to the mean of the three senso
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ZaaeAQvs FEM{(Ozenembnnmean)

Zaack AQl vs FEM Ozone A A : | :
—  EEM — Unit 1264 — Unit 1271 — Unit 1332 Zaaclk\Qlsensors did not correlate wit

150 corresponding FEM ozone dataqR1)

A Overall, th@aaclkQlsensors
overestimated the ozone concentratio
measured by the FEM ozone instrum

A ThezaaclAQlsensors did not seem to
the diurnal ozone variations as record
the FEM instrument
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Summary)0zone

Average of 3

Sensors, Ozon ZaackAQIvs FEMQzone FEM Ozone (ppb)
Az’peggg‘ (sp%) R Slope Intercept MBE  MAE  RMSE | ¢ FEM sp R@nge during th

(ppb  (ppb  (ppb)

Smin| 29.2 19.2 0.005 to 0. '?(')Oggto 22.6t0 23.5.3to 12. 2g:;,)79“’41.2 to4d 194

field evaluation

16.3 0.4 t0 68.9

1Mean Bias Error (MBE): the difference between the sensors and the reference instruments. MBE indicatesrtb@sémdency of t
underestimate (negative MBE values) or overestimate (positive MBE values).

2Mean Absolute Error (MAE): the absolute difference between the sensors and the reference instruments. Tthe kighearMAE v
measurement errors as compared to the reference instruments.

3 Root Mean Square Error (RMSE): another metric to calculate measurement errors.
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Datavvalidatidn&aecovery

A Basic QA/QC procedures were used to validate the collected data (i.e., obvious o
values, and invalid gatats were eliminated from thaelita

A Data recovery for MOm Unit 1264, Unit 1271 and Unit 1332 was ~ 99%, 94% and
respectively.

ZaagKAQ| Intramaatelvatability

A Absolute intraodel variability was ~ 0.67 ppb for thesBdrements

(calculated as the standard deviation of the three sensor means)

A Relative intraodel variability was ~ 3.5% for thmadé@urements

(calculated as the absolutercke| variability relative to the mean of the three sensor
NO,
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5-min mean NO, conc. (ppb)

FRM

ZaaekAQIvs FRMNBLO>minmmean)

Zaack AQl vs FRM NO,

 FRM —— Unit 1264 — Unit 1271 — Unit 1332 A Zaaclk\Qlsensors showed moderate

correlations with the corresponding E

100
data (0.53 <R 0.58)
80
A Overall, th2aaclkAQlsensors
60 underestimated the,M@ncentration as
a0 ol measured by the FRM instrument
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0 instrument
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1-hr mean NO, conc. (ppb)

FRM

60

ZaaeAQIvs FRMNDOI-hr mean)

Zaack AQI vs FRM NO, _ A Zaack\QIlsensors showed moderate
—FRM —Unit 1264 — Unit 1271 —Unit 1332 correlations with the corresponding F
data (0.55 <R 0.61)

A Overall, thaaclAQlsensors
underestimated the,M@nhcentration as
measured by the FRM instrument

A ThezaaclAQlsensors seemed to trac
diurnal NQvariations as recorded by t
FRM instrument
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24-hr mean NO, conc. (ppb)

FRM

ZaacAQIvs FRMNDO24hr mean)
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(0.74 <R 0.83)

A Overall, theaaclAQlsensors
underestimated the,@nhcentration as
measured by the FRM instrument

A Thezaacl\Qlsensors seemed to track
diurnal NQvariations as recorded by th
FRM instrument
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SummaryiNO

Average of 3
Sensors, N ZaackAQIlvs FRMNG FRM N&(ppb)
Average SD MBE  MAE RMSE Range during th
(opb)  (ppb) R Slope Intercept (bbb (opb) (opb) FRM Avera¢c FRM SD field evaluation
5min| 18.5 90 0.53t00.50.89t01l.: -0.2t05.8 -2.8t04.0 7.2 to 8.115.0 to 15 21.3 13.1 1.0to 76.3
1-hr 18.6 86 056t00.60.96t01.! -1.3t04.4 -3.0t04.26.7to 7. 8.81t0 9.3 21.8 12.7 1.3t0 62.1
24hr | 18.4 48 0.74t00.81.29t0 1.« 4.7t02.3 -2.6t03.83.7t04. 4.6 t0 5.E| 21.5 7.4 7.410 34.3

1Mean Bias Error (MBE): the difference between the sensors and the reference instruments. MBE indicatesrth@sémdency of t
underestimate (negative MBE values) or overestimate (positive MBE values).

2Mean Absolute Error (MAE): the absolute difference between the sensors and the reference instruments. Tthe ligierMAE v
measurement errors as compared to the reference instruments.

3 Root Mean Square Error (RMSE): another metric to calculate measurement errors.
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Datavvalidatidn&aecovery

A Basic QA/QC procedures were used to validate the collected data (i.e., obvious o
values, and invalid gatats were eliminated from thaelita

A Data recovery for €@n Unit 1264, Unit 1271 and Unit 1332 was ~ 87%, 64% and
respectively.

ZaagAQ| Intramacie varability

A Absolute intraodel variability was ~ 12.1 ppb for the CO measurements

(calculated as the standard deviation of the three sensor means)

A Relative intraodel variability was ~ 3.8% for the CO measurements

(calculated as the absolutenmicke! variability relative to the mean of the three sensor
co
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ZaaekAQlvs FRM(C O;minnmean)

A ZaaclAQlsensors showed strong corr
with the corresponding FRM CO data
R?< 0.88)

A Overall, th2aaclkAQlsensors
underestimated the CO concentration
measured by the FRM instrument

A Thezaacl\Qlsensors seemed to track
diurnal CO variations as recorded by t
instrument




