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Objectives

. Pilot test and validate a novel low-cost sensor for long-term
monitoring of PM, ., including elemental composition.

Boston, NYC, San Francisco Bay Area, Seattle
. Generate hi-resolution PM, . concentration maps using 1 km

MAIAC MODIS/AOD retrievals, surface measurements, land
use data, (and air dispersion modeling)*.

Boston, NYC, Los Angeles Basin, Imperial Valley CA
. Optimize “BlueSky” hi-res smoke dispersion modeling for

wildfire PM impacts using 1 km AOD and surface
measurements.

Potential wildfire case studies: Rim (2013), King (2014), Klamath
and Rough (2015), Sand 2016

. Compute hi-resolution health impacts of PM, . based on
outputs from above objectives.



Objective 1. Pilot test and validate a low-cost
sensor for long-term monitoring of PM, .

Most low cost PM sensors are
designed for real-time
continuous monitoring, and
face challenges in measuring
reliable, long-term average
PM, . concentrations

The UNC passive sampler is a
simple device that collects
particles by gravitational
settling and diffusion

Filters are analyzed for particle
size and composition using
electron microscopy

Has been validated for coarse
PM, but hasn’t been tested
extensively for fine PM (PM, ;)

J. Wagner et al. / Atmospheric Environment 54 (2012) 260-271
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Sampling Strategy

1. Co-locate UNC passive samplers at existing PM, . monitoring
sites in Boston, NYC, San Francisco Bay Area, Seattle, ...

2. Collect sequential monthly and 3-month integrated samples
for up to one year.

1. Two vertical orientations: gravitation vs. diffusion dominated sampling

3. Samples analyzed by electron microscopy:

1. Count, size and elementally characterize each particle
2. Estimate PM, . mass concentration, overall and by components

4. Retrieve PM and elemental composition data from co-
located federal reference and speciation monitors

5. Compare monthly, quarterly and longer-term averages from
low-cost sampler vs. reference samplers

1. Aiming for < £30% accuracy
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Objective 2. Generate hi-resolution PM, . concentration maps using

1 kmm MAIAC MODIS/AOD retrievals, surface measurements,
land use data, and air dispersion modeling

Datasets: Slide courtesy of Yang Liu

EPA PM, . Measurements EMOR
MAIAC AOD Product

MODIS Fire Count Data

Meteorological Fields (NLDAS)

Elevation Data

UNIVERSITY

Major Roads
Forest Cover
PM,  Point Emissions
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Source: van Donkelaar, A., R.V
Martin, M.Brauer, N. C. Hsu, R.
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Support for MATES V (HAQAST & SCAQMD)

_ FINALREPORT Background
it ot e MATES IV Air Toxics Risk Assessment Study
(Released May 2015)
* SCAQMD preparing MATES V
 Community scale risk assessment planned
* Interest in higher Resolution PM surfaces &
satellite support

Tlger Team Activity
Generate MAIAC 1-km PM2.5 surfaces over
Southern California

 Key HAQAST Participants: Yang Liu, Mohammad
Al-Hamdan

* Method: Hu et al. 2014: Remote Sens. Environ.
2014, 140, 220-232.

http://www.agmd.gov/home/library/air-quality-data-studies/




re | https://ivan-imperial.org/air/mar

Support for Imperial Valley / U.S. Mexican Border
PM Activities (HAQAST <> CalDPH & CARB)

Background
_ IVAN: 40 low-cost PM2.5 and PM10 air monitors
!‘wﬁap°fM(\’"'t°ﬂrff‘ ~« Throughout Imperial County.
T e Motivated by community health concerns.
o * Developed through community group & multi-

TR g W : agency partnership (Comite Civico del Valle,
I California Env Health Tracking Program,
) g,’ ? 9 _ University of Washington School of Public Health ...)
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Tiger Team Activity

_ _ _ _ * MAIAC satellite & Dispersion Modeling support

https://ivan-imperial.org/air  Understand measurements -> better discern local
sources

« Key HAQAST Participants: Y. Liu, F. Freedman,
A.Venkatram

 Methods (satellite): Hu et al. (2014)

 Methods (dispersion modeling): Venkatram and
Horst (2006) & Pournazeri et al. (2014)




Sand Wildfire, Soberanes Wildfire July 28, 2016

CA/NV 2km 72hrs BlueSky Daily Run initialized at 2016-07-27 00Z and run for 71hours
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MAIAC Agua July 28, 2016
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Current Status and Next Steps

Low-cost sensors:

* Partnerships established with relevant air monitoring agencies

» 3sites in Boston set up in August.

e 2sitesin NYC set up in October.

e 3sitesin Bay area to be set up this month.

e Seattle setups to be discussed.

e Initial analytical data should be forthcoming

Initial Phone meetings have been held between HAQAST participants and
California and NYC stakeholders regarding satellite PM work

* Spatial and temporal domains for satellite-based PM discussed

Research Assistant — Maria Castillo - being hired at BU to coordinate low cost
sensor sampling, data analysis, and communications

Doctoral student - Xiaomeng Jin -at Columbia helping with webinar scheduling
and note taking

Doctoral student — Raquel Jimenez Celsi - at Boston University is obtaining and
processing land use and remote sensing data for Boston and NYC

Health impact methods being developed Susan Anenberg

*  Will test methods over winter using preliminary concentration data

* Final estimates in spring 2018 pending completion of PM surfaces



