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How did calibration go?

120 LascarCO 34 091615.txt LascarCO 34 for Lab Cal using fit: line1
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Calibration Process

Pre-deployment lab calibration
In-field concentration check via colocation
Post-deployment lab calibration

Pay attention to [CO] scale

Biggest issue (on average) seen with calibration was the discrepancy between factory and pre-deployment

LascarSignal = p, + p,(ReferenceConcentration) + ¢

The average slope (p,, sensitivity) was 1.06 £+ 0.06 and intercept (p,) was 0.08 = 0.13 ppm

Piedrahita et al., Exposures to Carbon Monoxide in a Cookstove Intervention in Northern Ghana, Atmosphere, in press.



CO ppm duplicate

How well does it work in practice?
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We collected 141 days of duplicate CO exposures.



Performance over time

We used 34 units.
Goals was 2 years of use.
Issues ...

* Batteries

* Sensors

Lascar nurmber

Lascar CO monitor calibrations and deployments

Good data
Flagged data
Good duplicate
Flagged duplicate
= Calibrations
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Example CO personal exposure
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Personal CO Doses
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Personal CO Doses

Under 5 yr

Over 5yr
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Personal CO Doses
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Why aren’t we seeing differences in CO exposure?



s there a different way to check
this exposure — source link?

Exposures within distance threshokis CO dose (ppm*hours)
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Use real-time exposure data with proximity & location data.



_ow-cost real-time sensing can provide
unique opportunities for analysis.

Time spent by zone Exposure by zone Mean CO (ppm)
100 t & 100 + -
L] i ! z I6
| \d
i | | . ]
80 i 80 o Py |-
+ o | o i
=
o 60r ¢ € | Sef & |
e ® ® ® < ? ® s
= ° @ ® ®
S - > ] . ‘;  §
-~ - = o ]
= 40+ | 1 S 40r | -
% 3 . § ‘
@ 2
20! i - 20! ! |
1 ' |
o g SR |
zone 1 zone 2 zone 3 zone 4 >zone 4 zone 1 Zone 2 zone 3 zone 4 > zone 4
Distance categories Distance categories

Piedrahita, et al., Attributing Air Pollutant Exposure to Emission Sources with Proximity Sensing, Atmosphere, in press.



Sensor time resolution helps find links with sources and activities ...

HAPEx and CO: 5 min averaging
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Can the CO sensor help with PM measurements?

Kitchen mean modified combustion efficiency (MCE) by hour of day =

0.995

099

MCE

0.985

0981

E. Coffey et al., “Kitchen Area Air Quality Measurements in Northern
0 ; 0 " 2 25 Ghana: Evaluating the Performance of a Low-Cost Particulate Sensor

0.975

Hour of Day within a Household Energy Study”, Atmosphere, in press.



MCE to improves PM sensor quantification

So does temperature, RH, season, urban/rural classification

Modeled vs. Actual Kitchen Area FH2_5 Mass Concentration Modeled vs. Actual Kitchen Area F"!l’li_5 Mass Concentration
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ow useful is this type of CO sensor at lower
JS ambient concentrations?

L ———— r I T
1.4 |~ Reference 1.21
1.2 | B=
. Rq_ ——
1 | R1 5 1
T O e 50
— L m ;
i S
S 06F @ 0.6
@
0.4+ 7y ;
E 4
0.2+ L
0.2
{} -
0.2 | ] ] ] D.r .
10007 10/09 10/11 10/13 10/15 10017 10/19 0 0.5 1
Datetime (GMT) Reference CO Data (ppm)

Here is a co-location of 5 Pods (equipped with electrochemical CO) in LA



You can use them to explore source links...

=)
R3
R1 o
N
® 7
L ]
N5
® @ N1
N2 LN
E2
° El
N6 N
® Reference Site 1 ®
Reference Site 2 Nd
@ Additional Co-location Site
® Monitor Location Collier-Oxandale, A, et al. “Using Gas-Phase Air
%  Drill Site of Interest _ " T 1 Kilomaters Quality Sensors to Disentangle Potential Sources in a
O . "
Los Angeles Neighborhood

Submitted to Atmospheric Environment



You can use them to explore source links...

Carbon Monoxide (ppm)
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This work was done by many people ...

My group:

Evan Coffey, Ashley Collier-Oxandale, Joanna Casey,
Jake Thorson, Ricardo Piedrahita, Drew Meyers, Nick
Masson

Collaborators in SoCal:

Jill Johnston (USC)

Sandy Navarro (Esperanza Community Housing)
Many people at SCAQMD, CARB

Health

REACCTING team
Christine Wiedinmery (CU)
Katherine Dickinson (Colorado School of Public Health)

Maxwell Dalaba, Ernest Kayomanse, and Abraham Oduro (Navrongo
Health Research Centre)
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