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A The motivation and background for this work
I Challenges of air quality monitoring in tribal areas
A How PurpleAir sensors are increasingly being used for air monitoring
I PurpleAir primer
A The integration of sensor data onto the AirNow Fire and Smoke Map
I Comparison with the PurpleAir Map

A How PurpleAir sensors can facilitate community air monitoring

I Factors to consider
I Hoopa Valley Tribal PurpleAir Monitoring Network
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Many parts of the U.S. have significant air quality impacts from
wildfire smoke

Significant Wildland Fire Potential Outlook
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The Hoopa Valley Tribe in CA

PreFire




The Hoopa Valley Tribe in CA has experienced severe smoke episodes

Red Salmon Complex Fire
August 2021
AQI: Unhealthy of Sensitive Groups




The Hoopa Valley Tribe in CA has experienced severe smoke episodes

Red Salmon Complex Fire %
September 2021
AQI: Unhealthy




The Hoopa Valley Tribe in CA has experienced severe smoke episodes

Red Salmon Complex Fire %
October 2021
AQI: Hazardous




Many areas impacted by wildfires have few or no air quality

monitors
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Challenges to using sensors to inform public health guidance

o7 9B

A Air sensors can fill in the gaps 8% ..
A Less expensive and more portable than traditional % e
monitoring technologies -
A Especially important in rural areas and during smoke -
Impacts

A PurpleAir sensors are widely used

A PurpleAir data is reported on by media outlets
A PurpleAir data does not agree with regulatory

Why PurpleAir and AirNow show different AQI scores during

nn 1 t 1 t r k wildfires
O n I O rI n g n e WO By Mike Moffitt, SFGATE Updated 12:37 pm PDT, Thursday, August 27, 2020

f v P & @ & K2

A Contradicting data leads to confusion by the public
A Indoor air is also impacted by wildfire

smoke

A Can sensors be used to evaluate indoor air quality |4

A What approaches are needed to make clean air s
spaces during wildfires?
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PurpleAir Primer




Primer on PurpleAir Sensors: Hardware and Outputs

PurpleAir Data Hardware

A 2 PlantowerPMS5003 PM sensor (channels A & B)
A BME280 pressure, temperature, humidity sensor
A Sample for alternating X6econd intervals A & B channels
A Generate 2minute averages

A Previously 8&econd averages

PurpleAir Data Outputs

A Reports PN, PM, ;, PM,,,, particle count
A Reportsinternal temperature
and relative humidity (RH)

PurpleAir Data Storage

A Streamed to the PurpleAir cloud via WiFi A Name
A Publicc displays on the public PurpleAir map A Location
A Privatec displays only when the owner is logged in; data A Indoor/Outdoor
can be download/viewed only with owner permission A Public/Private
A Stored locally on a microSD card{RP&D model only)

PurpleAir underside view

User supplies information at
registration
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Primer on PurpleAir Sensors: Correction Factors

PurpleAir provides PM data directly from thlantower
sensors with two correction factors (cfs)

Acl Y RSEONAROSR 2y GKS t dzNLJX S! ANJ 6So0ani |
A lower concentrations S 4004 ’
A Currently displayed on PurpleAir map tartdoor S
Sensors I
Ac=IRSEAONROGSR 2y GKS t dzZNLX S < 300- 5
A higher concentrations 5
A Currently displayed on PurpleAir map fodoor sensors %
= 200- %
Two important takeaways |5
A Both cfs typically report concentrations that are higher tha o P
collocated regulatory monitors = 100+ y
A Comparing indoor/outdoor sensors on the PurpleAir map |
be confusing at concentrations abover@Bms3 D% 0,

Previously, PurpleAir had these labels switched

A Easy checlcf=1 is higher

A Helps create confusion in the literature about whiftwas
used

0

100

200

300

PurpleAir, Plantower cf=atm [Lower]
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Primer on PurpleAir Map: Data Display
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Primer on PurpleAir Map: Data Display

Conversions can be applied to the
data with this dropdown menu
ACKS RSTI dzf G A
0t comesin y GEPNVErsiop appligdy A & K

Info Button

This first dropdown menu can be used to select what data
IS displayed
A¢KS RSTFldzE & A& GKS a! {
relates the sensor data to the Air Quality Index (A
A Can use the menu to look &atw | ¢ t ag/ndp
A Other options exist including T and RH

ta Layer:(?) Conversion: (2) ‘?‘

[US EPA PM2.5 AQ v[None  v|

|Standard v | 10 Minute Average v|

This dropdown menu can be used to select how Quiside @Inside g Show My (=) Averages
the data Is averaged August 7th, 2020, 2:13:03 PM EDT
A The default is to look at hinute averages e
A Users can choose to view raahe data \
A Other averaging options are also available These radio buttons can be used to select
(3G-minute, khour, l-day) which sensors are displayed on the map

A The styles used show how the sensors
can be distinguished on the map
15



Primer on PurpleAir Map: Online Conversions

t dzNILJt I8ap AlIDMES &sers to apply a conversion (or

correction equation) to the data too

A Currently, 4 different conversion factors can be applied to

data on the map

A The conversion information page provides more
iInformation about the available options

A Each conversion is based on a body of research with

links and equations provided

Aa! {

Aal v

@as developed using data from across th
US for both everyday and smoke impacted times
| yid® ddvaloped by U. Utah during

wintertime in Salt Lake City
Aa [ w! wask developed by Lane Regional Air

Protection Agency for woodsmoke dominated time
Aa 2 2 2 Ra Yvasld®véloped by UNE during smol

from domestic wood heating in Australia
A Currently, converted data cannot be downloaded

Eunve#siuns help accomodate different types of
pollution with different particle densities.

For the same reason that wood floats and rocks sink
in water, different particles have different densities -
for example wild fire smoke vs road dust in the air.
This is why a conversion may be needed when
calculating the mass of any combination of
particulates derived from particle counts.

None: Mo conversion applied to the data

US EPA: Courtesy of the United States
Environmental Protection Agency Office of Research
and Develﬁpment correction equation from their USs
wide study validated for wildfire anu womdsmnk{e
d-258 ug/m3 range (>258 may underestimate ug PM2.5)

PMZ.5 {pE/m*) = 8.534 x PA{cf_1}) - B.8B44 x RH + 5.6&

AQandU: Courtesy of the University of Utah,
conversion factors from their study of the PA sensors
durmq ‘.""II'I’[E'F in Salt Lake E|t}f Visit their web site.

w [
—""':-' d. /8 x PA + 2.65

LRAPA: Courtesy of the Lane Regional Air Protection
Agency, conversion factors from their study of the PA
sensors. Visit their web site.

LRAPA PMZ.5 {pg/m*) = 8.5 x PA (PHM2.5 CF=ATH) - .56

WOODSMOKE: From a study in Australia comparing
Purple Air with NSW Government TEOM PM2.5 and
Armidale Regional Council's DustTrak measurements
- See publlshed peer-reviewed study -

hitps:/iwww. n“ |;.| com/ '2073-4433/M11/8/856/htm.

Woodsmoke PMZ.5 {ues 1 = @.55% x P& (PM2.5 CF=1} + B.53



Integration of Sensor Data onto the
AirNow Fire and Smoke Map and
PurpleAir Map



Information about the data sources

Interactive Map of Air Quality
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Trusted source of highuality air quality information
collected by certified instruments and trained staff
Multiple pollutants are measured

Citing protocols to avoid hypeocal sources

Data is quality checked by trained professionals
Website reports air quality hourly, using the
NowCas®AQI, and provides healbhased messaging

To Po Po o o

o o To o o

Extensive collection of crowdsourced
participatory air quality measurements
Hightime resolutiong 2-minute data
Measurements may be more local to the
consumer
Uncertain sensor citing and maintenang¢
Uncertain data quality

Py

Although both sources of information are valuable, this is not an apptesapples comparison
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Integration on the Fire and Smoke Map

¢ PurpleAir  ~

Interactive Map of Air Quality

0 Ozone and PM
— (PM2.5 and PM10)

(] Ozone
[CJ PM (PMm2.5 and PM10) :
X5

PM2.5

[Jpm10

A Select only Pl measurements
I Include permanent monitors
I Include temporary monitors

A lot of work goes into making these data
sources comparable and it will all be done
behind the scenes on the map
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Select only outdoor sensors
Average data to-hour

Use the A&B channels to remove
guestionable data

Apply a correction equation to
address oveestimation of
concentration

Apply theNowCasiAQl

A Includes ground
and satellite
observations

A Includes reports
from specialists
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opens search data layer April 2021
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Comparison betweerAirNow Fire and
Smoke Map and PurpleAir Map



Differences between PurpleAir AQI Map and theérNow AQI Map

Averaging Sensors Temporary Regulatory Pollutant(s)

Time

Smoke

Monitors

QA Procedures

Dec 2020

NowCast

Monitors

Preliminary data

o (~=3hr) 4 PM,.s and/or O quality assessment onl
AirNow Fire Cleaning steps (slide
and Smoke NowCast n n n PM, 20)
(~3hr) - - - 2 Manually flagged
Map
sensors removed
. outdoor
gg;g:ﬁf"r (CF=atm) 10¢min h
Indoor Modifiable -
(CF=1) A-B disagreement
: downgraded and
PurpIeAlr LRAPA 10¢ min PMes hidden behind other
correction AQ&U e n :
: Modifiable data points
options Woodsmoke
U.S. EPA  2-min, NOT
: o n
correction  modifiable -

22



~ @mMap ©OShop Finstal

AirNow Fire and Smoke I\/Ia‘{zs PurpIeAlr Map T

B - A INGTT oy BRSNS
o iy @ B 5 m— -
AirNow Fire and Smoke map displays A PurpleAir defaults to indoorct=1) and
PurpleAir outdoor data that has been outdoor (cf=atm) sensors Hninute
cleaned, averaged, and corrected with the  averaged data
NowCastlgorithm applied A Sensors with A & B disagreement are

displayed behind other sensors
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Dec 2020

Aerow F|re and Smoke Mays. PurpIeAlr Map
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Key Considerations about PurpleAir
Sensors and Crowdsourced Data



Issues with PurpleAir Sensors and Crowdsourced Data

1. Sensors can falil
A Air sensors do not have status codes to indicate failures
A Most failure captured by A & B channel cleaning steps
A Lifespan unknown, drift hard to identify

2. Sensors can be mislabeledislocated or poorly sited

3. Sensors can saturate at high concentration
A x Hug m2nonlinear correction under development

4. Sensors may not respond the same to all sources
A Light scatteringbased sensors are sensitive to PM optical properties
and may not respond the same to all sources (e.g., dust)

Frequent sensor data review will be necessary until algorithms are developed
to detect malfunctioning, improperly sited, or mislabeled sensors
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Consideration 1: Sensors can fall

A Most PurpleAir failures are captured by A & B channel cleaning steps.

Mazama Science developed a list of example failure modes that can be found here:
https://mazamascience.github.io/AirSensor/articles/articles/purpleair_failure _modes.html
Briefly:
A Single channel noise
A Large jump in single channel data
A Single channel tracks RH or T
A Single channel stuck at a number or zero

A Sensor drift with age is not easy to identify.

A Sensor lifespan under different PM concentrations or ambient conditions is
still unknown.
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Consideration 2a: Sensors Can Be Mislabeletmlocated
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Example of outdoor

sensor that disagree
with neighbors

A Compare T and PM
from surrounding
sensors to identify
sensors indoor

A Diurnal trends can
be used to identify
mislabeled sensors

Currently, sensor data
review will be necessary to
identify these issues
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Consideration 2b: Sensors may be poorly sited

Sensors operated by the public may be poorly sited. We investigated a few

suboptimal siting scenarios to identify the impact.

Obstructed
air flow

Next to strong Close to the
air flow

40

" 30-
2
LRI W38, &5 e ""‘3";-" : DE.N
Siting Regression R RMSE (ug ™ MBE (ug n¥#) ﬁ
P
Ground Y =0.98x +0.31 0.98 0.69 0.09 5
5 [¢D)
AC Unit Y =0.96x+ 051 0.98 0.71 0.03 <
Obstructed Y =0.86x +0.14 0.88 2.30 -1.32

Most siting scenarios provide acceptable data!

+ Close to ground
By AC unit

| ® Obstructed air flow

— 1:1 line

Post Mounted PA PM, (ug/ms)

40
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Consideration 3: Sensors Can Saturate at High Concentrations

A PurpleAir has a linear response up to

200Ny m3 1500

A Lab studies have shown:

A Polynomial fit may be better at higher
concentrations $ayahet al. 2019)

A PurpleAir stops responding at about 11,000
¢ 13,000ng m3, depends upon PM
composition and size (Zou et al. 2019)

A New high concentration correction
developed from crowdsourced CA and
OR wildfire collocated data a&kry high

—
=
=
=

PurpleAir PM,  (pg/m”)

concentrations 0 ¥

A We are working to finalize and include
an updated equation on the AirNow
Fire and Smoke map

FEM or near FEM PM, 5 (ug/m")

Atascadero
Bend

Bishop

Boise

Forks of Salmon
Hoopa

Keeler
Mammoth Lakes
Oroville

Tulelakes



Consideration 4: Sensors may not respond the same to all sources

A

A

Sensors respond to
PM light scattering

Large dust particles
scatter much less
light than small
particles per unit
mass

Sensor low bias
compared to
reference monitors

U.S-wide correction
IS not applicable to
some PM sources

Apu

Air Quality (PM; 5)

[ ] Permanent Monitors
F Y TETT'IDDI’SI"_-," Monitors
. Low Cost Sensors
{ Nt for reguiatary purposes |
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Value of the Sensor Data Pilot and the
AiIrNow Fire and SmakMap for
Communicating Air Quality Information
to the Public
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An Example of Community
Monitoring in Hoopa, CA



What can communities do to reduce their exposure to wildfire smoke?
2 Wildfire ASPIRE study

Advancing Science Partnerships for
Indoor Reductions of Smoke Exposures

EPA partnered with Missoula, MT and the Hoopa
Valley Tribe in CA to develop research to meet
their needs to protect public health from wildfire
smoke

Partner discussions led to these research
guestions:

AWhat interventions are effective for reducing wildland fire
smoke exposures and risks?

AWhat science is available to support recommendations for
communities to develop clean air spaces in larger buildings
(e.g., schools, community centers)?

AHow effective are portable air cleaners (PACs) during smoke
events?




Used a general sensor monitoring development framework to design a

monitoring plan for Hoopa

Define your monitoring goals

Monitor across the community and indoors in
public spaces

Select a sensor
Desired to smoke monitor in multiple
locations, needed a precise, leoost PM
sensor, selected PurpleAir

Monitoring sites and setup
Ensured sites had power, WiFi, and secure
location to install PurpleAir

Collect and maintain data

Data transmitted through WiFi and stored on
SD card

Evaluate data
Data displayed privately on PurpleAir map to

study partners only, used to diagnose sensor
Issues in remotely in redgime

Determine your
purpose for
monitoring or the

463:% question you are
> S0 i
%% seeking to Develop an
%%, ki approach to
Analyze, 2 obtain data.
interpret, and If needed, plan
communicate measurements,
your results o \3 identify QC tasks,
> 2 select sensors
AS
Collect Select sites, setup
measurements, and test sensors,
review data, and check and
qonduct compare sensor
maintenance measurements

Basic steps of any monitoring plan

<



,~~=~, Outdoor

How to setup a sensor indoors and outdoors

A Identify monitoring sites with air quality
significance
A Places with sensitive or vulnerable populations
A Places with community concerns
A Places with outdoor workers
A Places without monitors
A Near roadways

A Ensure site can support Sensor deployment When mounting sensor consider placing the

A Meets infrastructure requirements Sensor: |

Onsite power or sun exposure for solar A Atleast 18@free air flow

o L A Near breathing height indoors

WiFi/Cell/Satellite signal A At least 1 meter above ground outdoors
A Secure from tampering A Upwind of any nearby structures
A Supportive host e.g., schools, fire stations, A Away from vegetation |

A Away from PM sources or strong air flows:

libraries, community centers
- Exhaust vents

A Safe to accesse.g., no fall or shock hazards - AC units

- Dusty roads
- Cooking appliances (stoves/grills)
- Fire pits/fireplaces

A Install sensor for optimal data quality

Adapted from Code of Federal Regulations Title 40 Part 58 Ambient Air Quality Surveillance
Appendix E Probe and monitoring Path Siting Criteria for Ambient Air Quality Monitoring
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Description of the Hoopa, CA monitoring network

Portland

Alnitial collocation at central monitoring platform to quality o

control the sensors and develop site specific correction %

equation R ¢
ADeployed sensors at multiple outdoor locations and in ¢ B ,?J

multiple buildings 9 /
A Sampling started ibllovember 2019 Sacraento

and |S Ong0|ng San Frgnasco
AMid- study collocation check planned } ORNIA " Las Vegas

for spring 2021

A Continue to sample yeaound to |
observe impacts of woodsmoke during e
winter and spring and wildfire smoke | &SSr=
during summer and fall

Los Angeles
I (o]

Photograph courtesy of Hoopa Valley Tribe
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may stay for extended durations and those that may be used as =

clean air shelters:

A Workplaces

Land Management, Wildland Fire,
Forestry, Radio Station

A Places with Sensitive/Vulnerable
Populations

Hoopa Elementary & High Schools, After
School Program, Early Childhood
Development Center, Senior Nutrition Center

A Potential Clean Air Centers

Neighborhood Facilityy Q A YMedical
Center, Baptist Church

A COVID adaptation Private Residence
. NRAFYQa K2dza$s

g B
g2 N
o 4 \E\J\‘. 3

Photog

raphs court




Preliminary results from 2020 Wildfire Season

Indoor PurpleAir sensor measurements demonstrated the effectivendasigloefficiency
particulate air (HEPAJter use during extreme smoke events.

A Building has central air
conditioning (AC)
system

PurpleAir PM. at Daycare

(USwide correction <223-g/m3, quadratic correction >223g/m3)

— Indoor A 1- 3 people occupy the
1000- —— Outdoor building daily

800-

During this
smoke episode,
doors and

- windows were
»{ kept closed and
» an industrial
rental air
cleaner was
used

600 -

400+

10-min avg PM, ¢ (ng/m3)

A\ " \_1| => HEPA filters

200- I\ \””
g ) \ installed
\

T |V AN = ,4_/—"\\,}\\\“ B — _f“‘»\ S

0 2 - - e ————— D g

Sep 27 Sep 28 Sep 29 Sep 30 Oct 1 Oct 2 Oct 3 Oct 4 Oct 5
2020
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Preliminary results from 2020 Wildfire Season

Some Indoor sites were able to maintain consistent indoor concentrations, even when
outdoor concentrations were extremely high.

10-min avg PM, s (ug/m3)

PurpleAir PM. at Local Agency Building

(USwide correction <223-g/m3, quadratic correction >223g/m3)

1000+

(e

o

o
1

(o)}

o

o
I

400-
200+

|

0

M\\i

W

/\AJ’ \\ NAU/‘

—]
\_/ e

—— Qutdoor

A\

Indoor

A U

Sep 27
2020

Sep 28

Sep 29 Sep 30 Oct 1 Oct 2 Oct 3 Oct 4 Oct 5

Oct 6

A Building has no central
air conditioning (AC)
system

A Cooling is achieved
with a window AC unit

A 30¢ 40 people occupy
the building daily

A During this smoke
episode, doors and
windows were kept
closed and borrowed
air filters were used
(filter type not
specified)
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Preliminary results from 2020 Wildfire Season

Some indoor sites saw lit®-no reduction of PM. indoors

PurpleAir PM at High School Classroom A Building has a central
(USwide correction <223g/m?3, quadratic correction >228g/m3) air conditioning (AC)

system with unknown
Indoor i} _
__ Outdoor MERV rating

1000-

A 1 -4 people occupy the
building occasionally

800-

A During this smoke
episode, doors and
windows were kept
closed and no
additional air filtration
was used

400+

10-min avg PM, ¢ (ug/m?3)
(o)}
o
o

200+

0-

Sep 27 Sep 28 Sep 29 Sep 30 Oct1 Oct 2 Oct 3 Oct 4 Oct 5 Oct 6
2020

*MERV = Minimum Efficiency Reporting Vaftie



Lessons learned from a Community Sensor Network

1.

Initial batch sensor collocation can identify defective sensors and improve sensor precision wi
Individual sensor corrections

Long term sensor collocated with reference useful to ensure correction equation is accurate}fc
your location

Power strips help prevent unplugging indoors and data loss
Sensor installation at an inaccessible, secure site is recommended to prevent tampering or th
Online data reporting is useful to rapidly identify sensors that have gone offline or are failin
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Indoor/Outdoor measurements are paired with HVAC evaluations

Preliminary data from Missoula, MT study

Onsite inspection of building HVAC
condition:

A Air handling settings/schedules
A Use of portable air cleaners
A HVAC system and filter conditions

A Gaps and seals around filters, doors,
and windows

A Door and window inspections
A Building age and construction type
A Room pressure

A Notes of potential indoor sourcesg.,
cooking, tobacco smoke, vacuuming/sweeping)

A Building open/close hours
A Door counters to estimate occupancy

Number of Buildings
|_\
o

9%

56%

13% 3%

Like New Lightly Used Timeto Past

Used Change Service
Life

Polyester

Media |

Pleated
Filters

NN
YAV
[
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Work in Progress: Development of a building checklist to HVAC identif

ISSues

Right Sized Filters

QY
i

<
-
o]
y |

~

)

Crushed filter (too large for
filter rack

Unobstructed Air Outlets Clean Filters

\ .

- 7

‘! f

Dirty Filters

Credit: Tom Javins
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Under Development: ASHRAE* GuidelinedRrotecting Commercial
Building Occupants During Wildfire Events

ASHRAE

Planning Framework for Protecting Commercial Building

y . : . _ Occupants from Smoke During Wildfire Events
i Maintain HVAC system, identify and repair broken

dampers and controls
i Test and optimize HVAC flows to ensure positive

A How to make buildings with air handling units
for heating ventilation and air conditioning
(HVAC) smoke ready

I Upgrade to MERV 13 filters and have extra filters
on hand for frequent replacement

building pressure and sufficient ventilation Develop a Smoke Readiness Plan

I Limit smoke intrusion by weatherizing building,
closing windows, limiting door openings

I Monitor PM, ; levels indoors

I ldentify indoor sources of PM and limit activities
during smoke episodes

I Use portable air cleaners if necessary

» Perform Maintenance on HVAG
* Upgrade System Filter and Test HYAC
« (Iptimize System Airflows

« Add Supplemental Filtration
« (reate Ability to Assess Fitter Conditions

* Limit Smoke Intrusion

» Add Ability to Monitor Indoor PM, ¢

* Determine How to Create Tempurary
Glean Air Spaces

* Anticipate Sources of Indoor PM, 5

Operate
In Smoke
Ready Mode
Until Smoke
Subsides

Manitar the
Effectiveness
Of the Plan
and Adjust

Test HYAC L ook for
System in State/ W The Smoke
Smoke Ready W Local Air @ Readiness
Mode Quality Plan
Alerts

Implement

https://www.ashrae.org/file%20library/technical%20resources/covid
19/guidancefor-commercialbuildingoccupantsfrom-smokeduringwildfire-

events.pdf

*ASHRAE = American Society of Heating, Refrigeration, and
Air-conditioning Engineers

a7


https://www.ashrae.org/file%20library/technical%20resources/covid-19/guidance-for-commercial-building-occupants-from-smoke-during-wildfire-events.pdf

Work in Progress: Evaluating the safety and effectiveness cfteypurself
(D1Y) air cleaners

DIY AiIr cleaner = Box fan + furnace filter  DiY operated

indoors in San

A Lowcost and accessible approach to air cleaning Francisco du””ga N
2020 smoke b o}
A How to instructions from Confederated Tribes of the episode

Colville Reservation
https://www.cct-enr.com/boxfan-filter

A Partnering with UL for safety evaluations expect results

this year Fan
turned on

A For now, recommend using only new (since 2012) box 120 —
fans with added safety features 100- — Indoor

80

A Currently evaluating effectiveness in the lab and in
homes

60

3
PM, 5 (ug/m")

40
A Preliminary data show DIY air cleaner is as effective as .-
small size commercial air cleaners (clean air delivery | | , , , | |

rate ~40 on low, ~110 on high) o 1 So0Ru 8:00 P



https://www.cct-enr.com/box-fan-filter

Prizebased Challenge to Create Ledost
Devices to Clean Indoor Air Challenge:

Cleaner Indoor Air
During Wildfires

A Encourages development of new, effective, fomst approaches to
remove PM from indoor air, particularly high concentrations due D°c:j:tzj:"jo‘;g;;";‘j";;;‘f);‘i;“t£°;jg:{£$";‘f’;’_f’,“"
to smoke events or high pollution episodes

Exposure to fine particulate matter (PM, ), an air pollutant from
wildfire smoke and other sources, can be harmful to lung and

A Identifies approaches that provide cooling and can operate during —hemhesth epsial for those vith pre-exising condiions.
a power Outage aS deSIrabIe EPA and its federal, state, local and tribal partners announce a

Challenge competition to encourage the development of effective,
low-cost technologies to reduce indoor PM, ; concentrations and

A More information on the challenge can be found on these sites: protect public health. Applicants can submit designs for an

innovative technology, approach, or technology combination.
. Winning submissions will each receive a $10,000 prize.
A EPA webpage
i Learn more about the Challenge: Link to Innocentive Web page
A Press release

Ve

Attend a webinar to find out how you can participate:

~
1 O Challenge Launch Webinar: Cleaner Indoor Air During Wildfires
A InnoCe ntIVG_Jag e ®6 {1 9g March4,2021, 11 am - Noon, ET

e° ; Registration Link TBD

A Challenge.gov



https://www.epa.gov/air-research/cleaner-indoor-air-during-wildfires-challenge
https://www.epa.gov/newsreleases/epa-challenge-seeks-innovative-solutions-reducing-indoor-air-pollution-wildfires
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Finnocentive.wazoku.com%2F%23%2Fchallenge%2F6798f18f0fc24bdfb2ada12e7cec946c&data=04%7C01%7Ckashef-hamadani.lilli%40epa.gov%7C2a6111f9743e495d862008d8d3601173%7C88b378b367484867acf976aacbeca6a7%7C0%7C0%7C637491757046326042%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=L%2BuCFqODD8ICdoGsjttQZSr2%2Bqzpv%2FxrOVjvrXQDKiY%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.challenge.gov%2F&data=04%7C01%7Ckashef-hamadani.lilli%40epa.gov%7C2a6111f9743e495d862008d8d3601173%7C88b378b367484867acf976aacbeca6a7%7C0%7C0%7C637491757046326042%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=5fO%2BWFT2UQ4vimu%2BuhLEoIzI6SXHUV0joOOofukrkoQ%3D&reserved=0

Air Quality (PM; )

Take Home Summary
A A significant amount of researchas been done by EPA,  AlNowSmoke Map g & femeern venor
local agencies, and academia to better understand UncorrectedpurmeAir(
PurpleAimperformance giving us more confidence in O 2

reported measurements

A 9 t POraleAircorrection equationimproves theaccuracy %5 =
of PM, :measurements for many different cases includin
during smoke conditions

........

A PurpleAirsensors providedditional spatial variationof
PM, son the AirNowSmoke map

A Air sensors are useful tool®r making indoor/outdoor
measurements and in demonstrating the effectiveness o ,
Interventions aimed at reducing smoke exposures of

A Work continues to develop methods to clean indoor air
during wildfire smoke episodes e CorrectedPurpleAir
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Project Publications & Websites

EPA Air Sensor Research Overview
https://www.epa.qgov/airsensoftoolbox/epaair-sensofresearchoverview

Wildfire ASPIRE Study

https://www.epa.gov/airresearch/wildfirestudy-advancesciencepartnershipsindoor-reductionssmokeexposures

Project Publications:
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https://www.epa.gov/air-sensor-toolbox/epa-air-sensor-research-overview
https://www.epa.gov/air-research/wildfire-study-advance-science-partnerships-indoor-reductions-smoke-exposures
https://www.mdpi.com/1424-8220/20/17/4796
https://amt.copernicus.org/preprints/amt-2020-413/
https://www.frontiersin.org/articles/10.3389/fpubh.2021.508971/full

