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Background

A From 09/19/2019 to 11/19/2019 Simaxe: Citizen Kit vX(HereinafteCK 2. Jsensors
were deployed at the South Coast AQMD stationary ambient monitoring site in R
were run sidesside with Federal Equivalent Method (FEM) instruments measuring
pollutants

_ A MetOn®AM rleference instrument
A SCK 2.13(units testid U Betaattenuation monitor

U Particle sensapticalnorFEM (model PMS 5(@lantower
X . (FEM PWs& PMy)
U Each unit reports:;BMPM cand P} (eg/n¥), temperature ’ '
p : - ) : . U Measures BM& PN, (eg/n?)
(AC), RH (%), pressure (Pa), noisediBdedd ambient light : L
: Y U Unit cost: ~$20,000
(Lux), VOC (ppb), equivalent carbon dioxide (ppm)

U Unit cost: $119 (Sn@itizen Starter Kit) _
U Time resolutionmin A GRIMMréference instrument

U Units IDs: 7FD1, 3423, 4E34 U Optical particle couneiN] Pl

U Measures BM PM 5 and Phj(eg/n3)
U Cost: ~$25,000 and up

U Time resolutiontrin

A Teledyne API T64éférence instrument
U Optical particle counterl P
U Measures PM& PM, (eg/n?)
0 Unit cost: ~$21,000
U Time resolutionmin
A Met station (T, RH, P, WS, B, ~$5,000
0 Time resolutionmrin

U Time resolutionhd




Datavvalidatian&aecovery

A Basic QA/QC procedures were used to validate the collected data (i.e. obvious outliers
and invalid dap@ints were eliminated from thsekta

A Data recovery from urfit®1, 3423, 4E®4s ~100% for all PM measurements

SCK22.1inintraatel vatability

A Absolute intraodel variability was ~ 0.35, 0.44 and 138nNl PM ;and PN} respectivel
(calculated as the standard deviation of the three sensor means)

A Relative intraodel variability was ~ 3.2%, 2.5% and 6.0 % falRRhd Py} respectively
(calculated as the absolutermdckel variability relative to the mean of the three sensor me
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Reterence dnstremients,; M
GRIMMZ BAMT&T640

A Data recovery for RMom FEM GRIMM, FEM BAM and FEM T640 was ~ 98%, 99% and 100%, res
A Very strong correlations between the reference instrumgyrefmsuPdments?(R0.90) were observed.

Note: GRIMM data were not available between 9/19/19 and 10/9/19 due to maintenance.
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Reterence dnstremeAts; ,PM
RIMME BAMT&4T640

Gl

A Data recovery for RPivom GRIMM, FEM BAM and T640 was ~97%, 99% and 100%, respectively.

A Strong correlations between the reference instrumegpsefasi?®ments?(R0.88) were observed.
Note: GRIMM data were not available between 9/19/19 and 10/9/19 due to maintenance.

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

800

600

GRIMM

400

200

0

‘ FEM BAM

Reference Instruments

—GRIMM —FEMBAM ——T640
800
600
400
200
0
9/19/19 9/29/19 10/9/19 10/19/19 10/29/19 11/8/19 11/18/19

PM,, (1-hr mean, ug/m3)

y = 0.8888x + 13.939

R2=0.8325
o ..
o e
e e
& e
g &
( ]
0 200 400 600 800

GRIMM

PM, (1-hr mean, ug/m3)

800

600

400

200

0

0

y =1.0216x + 1.6189
Rz =0.8879

200 400 600 800
T640

T640

PM;, (1-hr mean, ug/ms3)

800

600

400

200

y = 0.8635x + 12.484
R2=0.9224

0 200 400 600 800

FEM BAM




SCK22. 1svSFGRININ { B i milnmeain)

SCK 2.1 vs GRIMM A SCK 2.1 sensors showed very strong correldtio
with the corresponding GRIMM dat8.@R)

—~ ——GRIMM ——Unit7FD1 ——Unit 3423 Unit 4E34 )
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FEM GRIMM
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SOK22. La/AFEMIGRIVN (Fhminrmean)

SCK 2.1 vs FEM GRIMM A SCK 2.1 sensors showed strong correlation
——FEM GRIMM ——Unit 7FD1 —— Unit 3423 Unit 4E34 the correspondlng FEM GRIMM éata.(ﬁ)
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SCK 2.1 vs GRIMM _ _
A SCK 2.1 sensors did not correlate with th

corresponding GRIMM data (R06)

A Overall, the SCK 2.1 sensors underestim
the PN} mass concentrations measured b
GRIMM

A The SCK 2.1 sensors did not seem to tra
PM,diurnal variations as recorded by GRI
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1-hr mean PM, ;conc. (ug/m3)

GRIMM

SCK22. 1/SFGRININI{ B NMthr mea)

SCK 2.1 vs GRIMM
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FEM GRIMM

1-hr mean PM, s conc. (ug/m?)

SOK22. 1a/&FEMIGRIVNG (PN mean)

SCK 2.1 vs FEM GRIMM A SCK 2.1 sensors showed strong correlatio
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0.79)

A Overall, the SCK 2.1 sensors underestimat
60 - f the PM;mass concentrations whejislss
ﬁ\_l A concentrations were lower thpg/®and
,\ . g\ P l\( overestimateéde Pl; mass concentrations
1N
A T -
Wow

—FEM GRIMM ——Unit 7FD1 ——Unit 3423 Unit 4E34

80

40

when PMmass concentrations were higher
than 2ug/ntasmeasured by FEM GRIMM

A The SCK 2.1 sensors seemed to track the
diurnal variations as recorded by FEM GRI

20 |

MUEVER UV YAV

10/25/19  10/28/19  10/31/19  11/3/19 11/6/19

PM, - (1-hr mean, ug/m?) PM, = (1-hr mean,ug/m?3) PM, = (1-hr mean,ug/m?3)
150 y = 0.4982x + 10.674 150 y=04999x +11.171 150 y = 0.5217x +10.777
R2 = 0.7984 Rz =0.7854 R2 = 0.7959
= =
100 > 100 > 100
5 5
oY s 20 =
, LLI 50 " L
LL LL
0
0 50 100 150 0 50 100 150 0 50 100 150

Unit 7FD1 Unit 3423 Unit 4E34




1-hr mean PM,, conc. (ng/m3)
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SCK 2.1 vs GRIMM
A SCK 2.1 sensors did not correlate with th

—GRIMM ——Unit 7FD1 ——Unit 3423 Unit 4E34 )
100 corresponding GRIMM data (R07)

A Overall, the SCK 2.1 sensors underestim
300 the PN, mass concentrations measured b

GRIMM

A The SCK 2.1 sensors did not seem to tra
PM,diurnal variations as recorded by GRI

10/25/19 10/28/19 10/31/19 11/3/19 11/6/19

PM,, (1-hr mean, ug/m3) PM,,(1-hr mean, ug/m3) PM,, (1-hr mean, ug/m?)
500 500
» y = 0.4201x + 66.068 . y = 0.4636x + 66.435 . y = 0.4778x + 65.962
’ R2=0.07 R2 = 0.067 _400 » R2 = 0.0705
e S ]
= 300
O

0O 100 200 300 400 500 0O 100 200 300 400 500 0O 100 200 300 400 500
Unit 7FD1 Unit 3423 Unit 4E34




24-hr mean PM, ; conc. (ug/m?)
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SCK22. 1s/SFGRININI{ B I @4hr meean)

SCK 2.1 vs GRIMM
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24-hr mean PM,  conc. (ug/m3)

FEM GRIMM

SCK22. 1V/STREM IGRINMN, (P24hr meah)

SCK 2.1 vs FEM GRIMM
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SCK22. 1/SFGRININI (& R¥hr meean)

SCK 2.1 vs GRIMM
A SCK 2.1 sensors showed very weak
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SOK22.. 1svsEREMIBAM, (£ Whr meea)

SCK 2.1 vs FEM BAM

A SCK 2.1 sensors showed strong correlati
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SOK22. YavistRE
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SCK22. 1avsEREMIBAM, (P RAhr meean)

SCK 2.1 vs FEM BAM A SCK 2.1 sensors showed very strong cor
——FEMBAM ——Unit7FD1 ——Unit3423 — Unit 4E34 with the corresponding FEM BAM tata.
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SOK22. 1avisEHREMI\B AM, (PRANhr meean)

SCK 2.1 vs T640
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5-min mean PM, 5 Conc. (ug/m3)

SOK22. 1/STRENUT 640, (PHminmaean)

SCK 2.1 vs FEM T640
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