FietdEyaltiation
TeraSSenseNextRM




Background

AFrom 09/29/2021 to 11/28/2021 TeneSensorNextPMhereinafteNextPNsensors
were deployed at the South Coast AQMD stationary ambient monitoring site in R
were run sidsrside with Federal Equivalent Method (FEM) instruments measuring
pollutants

A NextPM3 units testgd A GRIMM EDM 186férence instrument
U Particle sensapticalnorFEM (Tera Sensor U Optical particle countérN| Pl
NextPW U Measures BM PM 5 and Phj(eg/n?)
U Each unit reports: BRMPM sand PNy} (eg/n3) U Cost: ~$25,000 and up
U Unit cost: ~$70 U Time resolutionrmin
U Time resolution: 10 seconds _
i Units IDs: 1207, 1222, 1342 A Teledyne API T646férence instrument

U Optical particle countetN|l P

U Measures BM PM zand P} (eg/n?)
u Cost: ~$21,000
U Time resolutionmin




Datavvalidatidn&aecovery

A Basic QA/QC procedures were used to validate the colleetebvitaia putliers, negative va
and invalid dagp@ints were eliminated from thesekhta

A Data recovery from Unit 1207, Unit 1222 and Unit 1342 was ~ 95%, 96% and 96% for
measurements, respectively.

NexERVinteamaitel varidbility

A Absolute intraodel variability was ~ 0.67, 0.65 and 0.&abn RNl PM ;and PN} respectivel
(calculated as the standard deviation of the three sensor means)

A Relative intraodel variability was ~ 6.9%, 4.8% and 3.8% oMRENhd PN} respectively
(calculated as the absolutenrdckel variability relative to the mean of the three sensor me

PMI.O I:’Mz.s |:'Mm
B mean+SD ™ median B mean+*SD ™ median B mean +SD ™ median
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Retetence dnstrenments; M
GRIWM@antb3d©40

A Data recovery for Rfom GRIMM and T640 was ~ 88% and 100%, respectively.
A Very strong correlations between the reference instrumgtsefmuPdments*(R0.97) were observed.

Reference Instruments PM, , (1-hr mean, pg/m?3)
80
80 ——GRIMM ——T640 y = 0.8971x- 0.3683
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Reference Instruments
——FEM GRIMM —— FEM T640
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Reterence dnstrenments, M
FEMGGRIM M @RE\VFE

A Data recovery for RWMom FEM GRIMM and FEM T640 was ~ 88% and 100%, respectively.
A Very strong correlations between the reference instrumgntetsuPdients?(R0.94) were observed.

PM, : (1-hr mean, pg/m?3)

NDT640

y=0.9003x+ 2.1665
R?=0.9446
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Reterence dnstrenments; ,PM
GRIMM@antbd®40

A Data recovery for Ridom GRIMM and T640 was ~ 88% and 100%, respectively.
A Strong correlations between the reference instrumgpisdas@iments?(R0.88) were observed.

Reference Instruments PM,, (1-hr mean, pg/m?3)
300
400 —GRIMM  ——T640 y = 0.9231x- 0.7591
R?=0.8777

o .
& .J’
2

8

3

1-hr mean PM, conc. (ug/m3)
N
3

0
9/29/21 10/19/21 11/8/21 11/28/21 T640

200 300




NextRMs G

RIMNPER Y 5minmaean)

Tera Sensor NextPM vs GRIMM
——GRIMM ——Unit 1207 ——Unit 1222 Unit 1342
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A TheNextPMensors showed very strong
correlations with the corresponding GRIM
(0.93 < K 0.95)

A Overall, thdextPMensors underestimated
PM ,mass concentrati@ssneasured by
GRIMM

A TheNextPMensors seemed to track the P
diurnal variations as recorded by GRIMM




NextRMs

SRIMMV(RM-minmmean)

Tera Sensor NextPM vs FEM GRIMM

—FEM GRIMM ——Unit 1207 —— Unit 1222

& 150

S

2

g

5 100

p |

=

o

s 50

[T}

(=

ml 0 o y o
10/15/21  10/18/21  10/21/21

PM, = (5-min mean,>g/m?3)
150
y =0.9512x + 5.5573

° R2=0.8737

[EEN
o
o
[ ]

FEM GRIMM
FEM GRIMM

100 150

0 50
Unit 1207

A TheNextPMensors showed strong correlat
with the corresponding FEM GRIMM data
R?< 0.90)

A Overall, thdextPMensors underestimated
PM  mass concentrati@ssneasured by FE
GRIMM

A TheNextPMensors seemed to track thg P
diurnal variations as recorded by FEM GR
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NextRMs GRIMNP (R M>minrmean)

Tera Sensor NextPM vs GRIMM ]
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NextRMs GRIMNPIRN 1-hr mean)

Tera Sensor NextPM vs GRIMM
——GRIMM ——Unit 1207 — Unit 1222
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A TheNextPMensors showed very strong
correlations with the corresponding GRIM
(0.93 <R 0.95)

A Overall, thdextPMensors underestimated
PM ,mass concentrati@ssneasured by
GRIMM

A TheNextPMensors seemed to track the P
diurnal variations as recorded by GRIMM
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NexERM's SRIMMV(RM:hr mean)

Tera Sensor NextPM vs FEM GRIMM
——FEM GRIMM —— Unit 1207 — Unit 1222 Unit 1342

A TheNextPMensors showed strong to very
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1-hr mean PM, conc. (ug/m3)
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Tera Sensor NextPM vs GRIMM ]
A TheNextPMensors showed weak correlati

with the corresponding GRIMM data (885
0.44)

A Overall, thdextPMensors underestimated
PM, mass concentrati@ssneasured by
GRIMM

A TheNextPMensors did not seem to track t
PM,diurnal variations as recorded by GRI
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NextRNMs GRIMNPR N 24hr mean)

Tera Sensor NextPM vs GRIMM
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(0.95 <R 0.97)

A Overall, thdextPMensors underestimated

[=2]
o

E
S
2
£ 40 .
S PM ,mass concentrati@ssneasured by
s GRIMM
o
5 20 A TheNextPMensors seemed to track the P
£ \ _ﬁ A A /\A,\ | / diurnal variations as recorded by GRIMM
= =AW ALAA Vp\/
< O
“ 92921  10/14/21  10/29/21  11/13/21  11/28/21

PM, , (24-hr mean,>g/m?) PM, ; (24-hr mean,>g/m?) PM, ; (24-hr mean,>g/m?)

60 60
y = 1.1056x + 1.5547 y = 0.9543x + 1.6569 y = 1.1504x + 1.2
R2=0.9552 . R2 = 0.9659 R2 = 0.9602
= . ) ° = ) ° > °
s 4 > s 4 E =" J
20 F 20 . 20 &
¥ 2.9 o
o ,C ,
0 , 0 0
0 20 60 0 20 40 60 0 20 40 60

40
Unit 1207 Unit 1222 Unit 1342




NextRMs GRIMMVNRANhr meean)

Tera Sensor NextPM vs FEM GRIMM
——FEM GRIMM —— Unit 1207 — Unit 1222 Unit 1342

A TheNextPMensors showed very strong

60 correlations with the corresponding FEM I
data (0.92 <R 0.94)
40 A Qverall, thdextPMensors underestimates

PM, s mass concentrati@ssneasured by FE
GRIMM

A TheNextPMensors seemed to track thg P
diurnal variations as recorded by FEM GRIMN
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24-hr mean PM,, conc. (pug/m?3)
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Tera Sensor NextPM vs GRIMM
——GRIMM ——Unit 1207 —— Unit 1222 Unit 1342

A TheNextPMensors showed weak correlati
with the corresponding GRIMM data (82K R
0.38)

A Overall, thdextP\ensors underestimated
PM, mass concentrati@sneasured by
GRIMM

A TheNextPMensors did not seem to track t
PM,diurnal variations as recorded by GRI
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Tera Sensor NextPM vs T640
——T640 ——Unit1207 ——Unit1222 -~ Unit 1342
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A TheNextPMensors showed strong to very
correlations with the corresponding T640
(0.89 <R 0.92)

A Overall, thdextP\ensors underestimated
PM ,mass concentrati@ssneasured by T6

A TheNextPMensors seemed to track the P
diurnal variations as recorded by T640




