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Overview

Project Objective: Understand the wintertime
PM spatial differences between environmental
justice (EJ) and non-EJ communities Iin
Sacramento County

Collected measurements: December 2016 and
January 2017

- PM with AirBeam sensors and BAMSs
— Black carbon (BC) with Aethalometers
— AIr toxics with canisters

— Levoglucosan and organic and elemental carbon (OC, EC) with
filters

— Wood burning activity via community survey




Study Design: PM Measurements

Traditional Regulatory Grade Monitors — 2 Locations:
Filter (FRM) and Continuous (non-FEM BAMS)

Low Cost (AirBeam) sensors: 1 — 3 locations in 3 EJ and
3 non-EJ communities

Collocation:

— (Pre & Post Study) Sensors were collocated with BAM and FRM
Instruments to determine: Sensor Bias, Drift, & Precision

— (During Study) 2 sensors were collocated during December 2016—
January 2017.

Data streamed via cellular communications

— Central database

— Data were validated and consolidated to 1-minute and 1-hour
values.



Study Locations
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AirBeam “Nuts and Bolts”

Air flow

Air Inlet

Photo
Detector ;

Particle

AirBeams measure light scattering from particles with an LED light
source, and convert the light scattering to a PM concentration.
A fan draws air through the detector.

Unit cost ~$300. Firmware updated Oct 2016.



Sensor Communications

Data
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Pre-Study Collocation
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Slopes of Regression

Individual Air Beam Bias
Consistent During Study

AirBeam Normalization Correction
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Data points show the slope of the regression between each individual AirBeam
and the AirBeam average during the pre- and post-study collocations.
There is a consistent bias and little drift, enabling correction.



Bias Results of Collocated AirBeams
During Study Period

12/1/2016 - 1/31/2017
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Correlation: AirBeam to BAM
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We looked at how
AirBeam to BAM
varies with
meteorology

Dew point was the
most explanatory
variable
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Neighborhood Differences
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* In general, sites tend to trend together in a diurnal pattern, however on any given
hour, there can be differences of > 20 ug/m?3 across neighborhoods.
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AirBeam PM; s (ug/m°)
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Summary

« AirBeam output was very consistent during the
study, allowing us to correct the raw data and
compare concentrations across sites.

 AirBeams had a modestly high correlation with
the BAM (correlation was variable by dew point).

« PM was modestly variable across
neighborhoods, and while there were some
Inter-neighborhood differences, overall there
was no statistically significant difference
between EJ and non-EJ areas.
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