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Community monitoring and low-cost sensors

History of community-led
air monitoring efforts

New opportunities with
next generation sensors

Democratizing data and
science

Leveraging community
knowledge and capacity

Community air monitoring
network as a complement
to reqgulatory monitoring
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Imperial, CA
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Air quality is a community priority
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Project overview

NIEHS grant

Research to Action
Jan 2014 — Oct 2018

Main project partners

CA Environmental Health
Tracking Program

Comite Civico del Valle

University of Washington
Consultants: UCLA, GWU

Aims

Deploy network of 40 PM monitors in
Imperial County

Produce useful, high-quality data
Implement community actions
Engage community throughout

Ensure network sustainability

=) SCHOOL OF PUBLIC HEALTH
¥ UNIVERSITY of WASHINGTON




Establish community participation structures

Design and deploy air monitoring network

Assess, analyze, and interpret data

Display and disseminate air monitoring results

Real-time Spatial analysis Datasets

Implement community action strategies



AIR QUALITY

Limit
Outdoor
Activities

1-800-LUNG-USA

COMMUNITY ENGAGEMENT
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Community participation structure

. e Host monitors
Com mun |ty ¢ Data collection and recommendations for site selection

pa rtici pa nts ° |dentify community actions

Communlty e Guide project activities throughout
Stee I’il’]g e Some decision-making

COm m ittee (CSC) e Conduct outreach and represent project

. . . * Initiate, design, implement
Comite Civico del Valle project activities

¢ Maintain monitors and
reporting website

e Decision-making

Partner [/ Co-investigator
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Selecting monitoring locations

Step 1: CSCidentify
priority communities

Step 5: Select first 20
sites

Step 3: Recruit and train
community participants

Step 2: Map land use and
vulnerability factors

Step 4: Participants
identify, map, and collect
data on candidate sites

Step 6: Recruit sites to
host monitors

\‘>First 20 monitor
locations

selected through
a participatory
process

v

Second 20
monitor locations
selected based
on analysis of
initial data




R

ok

equl

Deploy 20
community
monitors

o e

Land use
regression

|dentify
possible sites
for last 20
monitors

" A

Red marker = proposed site

12



Making data accessible, useful & understandable

i WWW.Ivanair.org ‘— o

L
S

IVAN Air Monltorlng

Poor air quality can harm your health. Take action to reduce your exposure to air pollutants. Use the list or map to view current air quality
levels at your nearest air monitor. Sign up to receive alerts when the air quality near you is unhealthy. Scroll down to learn more

ABOUT THE NETWORK

VAN Air Monitoring is a network of 40 air monitors located throughout Imperial County. These monitors measure current levels of particulate

matter air pollution (PM2.5 and PM10). The air quality measurements are displayed on this website

IVAN Air Monitoring About the network Disclaimer More info Government air data Report an air problem



https://ivan-imperial.org/air

Transforming research to action
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NETWORK DEPLOYMENT &
ANALYSIS

Edmund Seto, University of Washington
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Sensors for non-regulatory monitoring

“*Community Air Monitors”

+ +
..‘./. ) ‘
Customized low- Small computer Wireless Robust Internet Database
cost optical & other envsensors  Networking Enclosure on the Cloud
particle counter  (e.g., temp and RH) with data available

on the web

System designed by Graeme Carvlin, PhD student UW
Deployed and maintained by Comite Civico del Valle



Deployment and maintenance

Site recruitment
— (CSC assistance with outreach
— Siting agreements

Deployment and maintenance
— Monitor assembly
— Installation, troubleshooting, repair

Data ownership
— Data reporting: set up CCV servers, transfer scripts
— Already using community web platform
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Evaluating data quality

 Lab and field validation of monitors

* Colocation with government
monitors (CARB and IID)

e (Colocation with EBAMs (CARB)

* Formed aTechnical Advisory Group
(TAG)

— Workgroup of air quality stakeholders
that meets reqgularly

— Includes local air district, California Air
Resources Board, US EPA




First month of colocation data at government monitoring site

Calexico—Ethel Street Site
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Dylos PM, 5 (ug/m®)

Comparisons to CARB FEM

Dylos PM, 5 vs. BAM PM, 5 (daily)
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Comparisons to CARB’s EBAMS (non-FEM, non-FRM)

Table 4 of 4
Table 4. Correlation between EBAM and Dylos PM; s mass concentration using the calexico-ethel conversion and a site-
3 specific conversion

Site n R2 (Calexico-Ethel Model) R2 (Site-Specific Model)
Seeley 3140 0.63 0.64
Kennedy 529 0.37 0.38
Westmaorland 842 0.62 0.67
Meadows 1551 0.75 0.75
Calipatria 1B88 0.81 0.83
Calexico Alvarez 1405 (.35 (.36




PM, . Levels by Site, 1/9/2016 — 2/29/2016 (Prelim data)
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PM2.5 #/0.01 ft3

PM, : Levels by Site, 1/9/2016 — 2/29/2016 (Prelim data)
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Current analyses

* Astrid Calderas, PhD and CSC Member
— Relationship between Ag burning events and PM1o levels

* Graeme Carvlin, PhD Candidate
— Landuse Regression Model for PM2.5 and PM10o

« Edmund Seto, PhD

— Comparison of PM Episodes identified by government monitoring network
vs. community monitoring network



Example of a PM Episode
Dec 10, 2016
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RESULTS & IMPACTS
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Better understanding of community air quality
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ommunity response
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Tracking asthma threats in the Imperial Valley's hazy air
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. Air pollution monitor unveiled at Brawley Union High School

BRAWLEY — It is no secret Imperial County residents have their share of medical issues that can stem from air poliutants.

The county has the highest asthma-related hospitalization rate in the state and is often the focus of studies as a result of
that statistic

. Inan effort to bring awareness and hopefully change to the issue of air poliution in Imperial County, local residents formed a
wafling from farms, n  community steering committee to try and tackle the pollution crisis.

The result of this community-led effort is the installation of 40 new air pollution monitors throughout the county
The first of these monitors was placed and unveiled at Brawley Union High School here Friday moming

“As parents and families, we want accurate, readily available
information about our air quality S0 we can protect ourselves,” said
Luis Olmedo, executive director of Comité Civico del Valle. “This
network of monitors will contribute to existing air quality monitoring
efforts by providing detailed data at the local level that families and
city and school officials need to develop action plans for the
community, both in helping avoid exposure on days when the air
quality is particularly hazardous and in identifying long-term
strategies to improve public heaith

The installation is part of a four-year, $2 million study funded by the
National Institutes of Health and undertaken throuch a collaboration



Project impacts

Government
interest in using
data and model

Increased attention
and responsiveness

e School flag e Imperial EJ Task e Local air district e Cal/[EPAEJ
programs Force screening tool
* CA Air Resources
e Start flag program e Cal/EPA Board e To evaluate Salton
at senior center Environmental Sea mitigation

Justice Advisory

: Janet McCabe/EPA projects
Committee

e CSC member post-
doctoral research e Implementation

plan for AB 617

Department of
Toxics Substances
Control

e SW High School
student program

Media stories



Expansion, replication, inspiration

Expansion: Eastern Coachella

I ¢ Direct expansion of Imperial network
4 ¢ Local community partner: La Union Hace La Fuerza
e Separate Coachella CSC

Replication: SanYsidro

e UW, Casa Familiar, San Diego State U, Cal/EPA

{ ¢ Different pollutants, different purpose, same model

-| « We provided technical assistance during planning phase
) » Data displaying on IVAN

Inspiration for future projects?

e Secretary of the Environment, Baja Mexico
e Other IVAN communities




CONCLUSIONS

31

California Environmental Health Tracking Program

I/

Paul English



Next steps

* Complete analyses
* Share information

e Enhance network

* Plan for transition from NIEHS funding



Conclusions

* Use of low-cost sensors in a community air monitoring
network provides useful, actionable information

* Technical challenges still occur despite ease of use and
regardless of operator

* Community engagement benefits all partners

* Plan with sustainability and community ownership as a
stated goal
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