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Wildfire Smoke: Long-standing EPA ORD research, 
expansion to emergency response
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Continuing areas of R&D: Studying source emissions 
to health and ecosystem impacts; methods 
development in modeling, monitoring, data 

visualization, and risk communication

Bench to field: ORD support to wildfire air quality response:

…with many partners inside and outside of EPA
Images: John Iiames (EPA) deployed as Air Resource Advisor to 
the Summit Trail fire in July 2021



Ongoing research effort: Wildfire Smoke Air 
Monitoring Response Technology (WSMART)
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- Initiated in 2021 to 
support White House 
and EPA 
Administrator goals

- Continued in 2022 
and in 2023 under 
the EPA ORD Air, 
Climate and Energy 
Program



WSMART technology loans

4

• Partnering with EPA Regions and Office of Air 
and Radiation (OAR)

• Loan on request to state, tribal, and local air 
organizations to meet their supplemental 
monitoring needs

• Loans initiate via a webform request: 
https://www.epa.gov/air-sensor-toolbox/wildfire-
smoke-air-monitoring-response-technology-wsmart-
pilot

• Partnering with the Interagency Wildland Fire 
Air Quality Response Program (IWFAQRP)

• Provided supplemental PM2.5 sensors directly 
to the USFS Rocky Mountain Cache.

• Multipollutant & VAMMS technologies sent 
to incident through direct request by Air 
Resource Advisors (ARAs) deployed to 
incident management teams

Air monitors for supplemental smoke monitoring:
• Stationary sensors: PurpleAir (PM2.5); Multipollutant 

model (PM2.5, CO, CO2, TVOCs)
• Vehicle Add-on Mobile Monitoring Systems (VAMMS): 

ORD developed mobile PM2.5 sensor package

PM2.5 – fine particles; CO – carbon monoxide, CO2 – carbon dioxide; TVOCs – total volatile organic compounds

https://www.epa.gov/air-sensor-toolbox/wildfire-smoke-air-monitoring-response-technology-wsmart-pilot
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State, Tribal and Local requests go through an EPA website

Air quality agencies in need of 
additional monitoring technology:

1. Submit information to webform
2. EPA reaches out to discuss their needs
3. EPA sends out equipment
4. EPA conducts virtual training sessions
5. Air quality agencies will set up 
supplemental monitoring

https://www.epa.gov/air-sensor-toolbox/wildfire-smoke-air-monitoring-response-technology-wsmart-pilot



2023: Canary-X

2022: Thingy AQ

Description:
• Multipollutant packages measure 

PM2.5, CO, CO2, total VOCs via sensors 
continuously (minute resolution)

• Solar-battery power
• Cellular data communication sends 

data to cloud in real time
• Data are accessible on private access 

data platform
Suggested use case:
Locations with PM2.5 and CO concerns
Locations without infrastructure

More information: Multipollutant monitors

Experimental VOC 
sensors still need 
validation for smoke 

Used in 2022 Canary-X in 2023
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Vehicle Add-on 
Mobile 
Monitoring 
System (VAMMS)

Description:
• Measures PM2.5, RH, T, latitude, longitude, 

and elevation at 1-s resolution
• Compact for use in any vehicle
• Battery powered for ∼8hr sample time 
• Car adaptor for extended life
• Data can be uploaded, mapped, and explored 

with RETIGO web app (www.epa.gov/retigo)
Suggested use cases:
Identifying ideal stationary monitor site
Mapping PM2.5 concentrations in areas without 
infrastructure
Measuring along transportation corridors

More information about the technology: VAMMS

Custom built by EPA, evaluated at 
multiple fires in 2021 and 2022, 
shown to provide comparable 
data at high time resolution
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• Extended version of the VAMMS includes 
integrated CO and black carbon sensors

• Color changing LED based on AQI
• Data formatted for RETIGO, toggle between 

pollutants on map
• Limited number available (3) for beta testing 

loan

Suggested use case:
• Areas with a CO concern
• Dusty areas where PM may be from dust or 

smoke

More information about the technology: VAMMS-X

Black carbon 
sensor

CO 
sensor

VAMMS-X
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More information about the technology: RETIGO
• Transfer VAMMS data using SD card
• Visualize with RETIGO (web-based 

app, no installation required)
• VAMMS data formatted for RETIGO 
• User can:

─ Map any VAMMS data (PM2.5, CO, 
Temperature, etc.)

─ Plot time series
─ Compare to other data sources 

(AirNow, Metar)

New version near the end of 2023 with 
more data sources (e.g., PurpleAir), KML 
export for 3D mapping in GoogleEarth

www.epa.gov/retigo
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http://www.epa.gov/retigo
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Testing partner loan option
- Case by case opportunity based on availability of 

equipment and ORD personnel to provide off-
season support. 

- Expectation on the ORD side: Receiver is willing 
to give technical user feedback on the 
equipment.

- Example testing partner loans:
- State, local, and tribal organizations (e.g., 

CDPHE, local air district in CA, Tribe in CA) 
requested equipment for hands-on 
experience.
- Due to wildfire occurrence, CDPHE loan 

shifted to a wildfire response scenario 
- State agency interested in collocation testing 

of multipollutant monitor based on their 
unique climate (AKDEC).

From the project website: https://www.epa.gov/air-sensor-
toolbox/wildfire-smoke-air-monitoring-response-
technology-wsmart-pilot

Use the same webform to request a testing partner loan
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Bringing equipment from lab to field…
• Pre-deployment quality assurance and quality 

control (QA/QC) checks (ORD project QAPP)
• User-friendly quick start guides
• Remote coaching to quickly come up to speed
• Share common “oops” that create issues

WSMART provides QA/QC, training, and user guides

Lab image credit: Amara Holder



WSMART Loans
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Tribe IWAQRP State Local

In 2022:
- 29 total loan recipients utilized WSMART equipment

- 12 loan recipients were tribal organizations, who all 
requested PM2.5 sensor units. 

- 14 loan recipients were ARAs, who all utilized a 
VAMMS unit, and a subset also requested a 
multipollutant sensor system.  

- 3 loan recipients were state and local organizations, 
with varying equipment requests. 

- Loan recipient locations were in 8 states: CA, OR, WA, 
NV, ID, CO, ND, AK 


EquipmentAvailability

		Equipment Type		Equipment Serial #		EquiptID		Decal		Current Status		Claimed-ForRequest		Current Location

		ThingyAQ		52377		WSMART-TAQ-01		B43769		Pre-Deployment Testing				OBTF

		ThingyAQ		27377		WSMART-TAQ-02		B43765		Ready for Use				H105

		ThingyAQ		38609		WSMART-TAQ-03		B43767		Pre-Deployment Testing				OBTF

		ThingyAQ		64156		WSMART-TAQ-04		B43764		Pre-Deployment Testing				OBTF

		ThingyAQ		63149		WSMART-TAQ-05		B43771		Shipped		WS15 3/10/2022		In transit

		ThingyAQ		30917		WSMART-TAQ-06		B43774		Pre-Deployment Testing				OBTF

		ThingyAQ		12667		WSMART-TAQ-07		B43768		Pre-Deployment Testing				OBTF

		ThingyAQ		14241		WSMART-TAQ-08		B43770		Pre-Deployment Testing				OBTF

		ThingyAQ		54340		WSMART-TAQ-09		B43772		Pre-Deployment Testing				OBTF

		ThingyAQ		8965		WSMART-TAQ-10		B43773		Pre-Deployment Testing				OBTF

		ThingyAQ		14308		WSMART-TAQ-11		B43763		Pre-Deployment Testing				OBTF

		ThingyAQ		7422		WSMART-TAQ-12		B43761		Pre-Deployment Testing				OBTF

		ThingyAQ		53610		WSMART-TAQ-13		B43760		Pre-Deployment Testing				OBTF

		ThingyAQ		2197		WSMART-TAQ-14		B43762		Pre-Deployment Testing				OBTF

		ThingyAQ		527		WSMART-TAQ-15		B43766		Pre-Deployment Testing				OBTF

		ThingyAQ		20309		WSMART-TAQ-16		B43779		Pre-Deployment Testing				H105

		ThingyAQ		55404		WSMART-TAQ-17		B43775		Pre-Deployment Testing				OBTF

		ThingyAQ		56077		WSMART-TAQ-18		B43776		Pre-Deployment Testing		WS13 3/14/2022		Deployed location

		ThingyAQ		16112		WSMART-TAQ-19		B43778		Pre-Deployment Testing				OBTF

		ThingyAQ		32007		WSMART-TAQ-20		B43777		Pre-Deployment Testing				OBTF

		VAMMS		CM19272012		VAMMS01		No decal		Pre-Deployment Testing		Returned from WS3		D561A

		VAMMS				VAMMS02				Pre-Deployment Testing				D561A

		VAMMS				VAMMS03		SC1394		Shipped		WS4 9/7/2021		D561A

		VAMMS				VAMMS04				Ready for Use				D561A

		VAMMS		CM21102003		VAMMS05		B43717		Shipped		WS5 9/13/2021		D561A

		VAMMS		CM21102011		VAMMS06		B43725		Shipped		WS11 10/7/2021		D561A

		VAMMS		115248738		VAMMS07		SC1397		In Repair		Prototype CO sensor		Electronics Shop

		VAMMS		CM21092010		VAMMS08		B43724		Ready for Use				D561A

		VAMMS		CM21212035		VAMMS09		B43731		Ready for Use				D561A

		VAMMS		CM21092007		VAMMS10		B43718		Ready for Use				D561A

		VAMMS		CM21212037		VAMMS11		B43723		Shipped		WS13 3/14/2022		Deployed location

		VAMMS		CM21092008		VAMMS12		B43750		Ready for Use		WS15 3/10/2022		D561A

		VAMMS		CM21212033		VAMMS13		B43752		Ready for Use				D561A

		VAMMS		CM21092011		VAMMS14		B43732		Ready for Use		WS8 2/27/2022		D561A

		VAMMS		CM21102009		VAMMS15		B43729		Ready for Use				D561A

		VAMMS		CM21212034		VAMMS16		B43753		Ready for Use				D561A

		VAMMS		CM21102002		VAMMS17		B43720		Ready for Use				D561A

		VAMMS		CM21102005		VAMMS18		B43722		Ready for Use				D561A

		VAMMS		CM21212040		VAMMS19		B43751		Ready for Use				D561A

		VAMMS		CM21092002		VAMMS20		B43719		Ready for Use				D561A

		VAMMS		CM21102006		VAMMS21		B43728		Ready for Use				D561A

		VAMMS		CM21092009		VAMMS22		B43727		Ready for Use		ASIC demo 4/29/2022		D561A

		VAMMS		CM21212036		VAMMS23		B43721		Ready for Use				D561A

		VAMMS		CM21212039		VAMMS24		B43730		Ready for Use				D561A

		PurpleAir		10:52:1c:42:0:d9		WSMART001		n/a		Shipped		Sent to USFS Cache 11/9/2021

		PurpleAir		10:52:1c:41:fc:6f		WSMART002		n/a		Shipped		Sent to USFS Cache 11/9/2021

		PurpleAir		E0:98:6:b1:77:9f		WSMART003		n/a		Shipped		Sent to USFS Cache 11/9/2021

		PurpleAir		48:3f:da:93:21:53		WSMART004		n/a		Shipped		Sent to USFS Cache 11/9/2021

		PurpleAir		E0:98:6:b1:77:9c		WSMART005		n/a		Shipped		Sent to USFS Cache 11/9/2021

		PurpleAir		E0:98:6:b1:77:bc		WSMART006		n/a		Shipped		Sent to USFS Cache 11/9/2021

		PurpleAir		10:52:1c:41:45:e5		WSMART007		n/a		Shipped		Sent to USFS Cache 11/9/2021

		PurpleAir		10:52:1c:41:aa:2		WSMART008		n/a		Shipped		Sent to USFS Cache 11/9/2021

		PurpleAir		E0:98:6:b1:77:b8		WSMART009		n/a		Shipped		Sent to USFS Cache 11/9/2021

		PurpleAir		8c:aa:b5:55:b:21		WSMART010		n/a		Shipped		Sent to USFS Cache 11/9/2021

		PurpleAir		10:52:1c:41:67:91		WSMART011		n/a		Shipped		Sent to USFS Cache 11/9/2021

		PurpleAir		E0:98:6:b1:77:b4		WSMART012		n/a		Shipped		Sent to USFS Cache 11/9/2021

		PurpleAir		8c:aa:b5:54:f7:8f		WSMART013		n/a		Shipped		Sent to USFS Cache 11/9/2021

		PurpleAir		8c:aa:b5:55:b:79		WSMART014		n/a		Shipped		Sent to USFS Cache 11/9/2021

		PurpleAir		8c:aa:b5:54:f9:66		WSMART015		n/a		Shipped		Sent to USFS Cache 11/9/2021

		PurpleAir		48:3f:da:93:21:84		WSMART016		n/a		Shipped		Sent to USFS Cache 11/9/2021

		PurpleAir		8c:aa:b5:55:a:3b		WSMART017		n/a		Shipped		Sent to USFS Cache 11/9/2021

		PurpleAir		8c:aa:b5:54:f7:72		WSMART018		n/a		Shipped		Sent to USFS Cache 11/9/2021

		PurpleAir		48:3f:da:92:e0:8b		WSMART019		n/a		Shipped		Sent to USFS Cache 11/9/2021

		PurpleAir		8c:aa:b5:54:f7:a8		WSMART020		n/a		Shipped		Sent to USFS Cache 11/9/2021

		PurpleAir		48:3f:da:93:21:57		WSMART021		n/a		Shipped		WS14 1/26/2022

		PurpleAir		10:52:1c:42:17:df		WSMART022		n/a		Shipped		WS14 1/26/2022

		PurpleAir		8c:aa:b5:54:f1:7a		WSMART023		n/a		Shipped		WS14 1/26/2022

		PurpleAir		10:52:1c:41:98:a0		WSMART024		n/a		Shipped		WS13 3/14/2022

		PurpleAir		8c:aa:b5:55:b:9f		WSMART025		n/a		Shipped		WS13 3/14/2022

		PurpleAir		48:3f:da:92:de:51		WSMART026		n/a		Shipped		WS13 3/14/2022

		PurpleAir		40:f5:20:16:3e:b4		WSMART027		n/a		Shipped		WS13 3/14/2022

		PurpleAir		8c:aa:b5:55:a:27		WSMART028		n/a		Shipped		WS13 3/14/2022

		PurpleAir		10:52:1c:41:a3:f2		WSMART029		n/a		Shipped		WS15 3/10/2022

		PurpleAir		8c:aa:b5:54:fe:10		WSMART030		n/a		Shipped		WS15 3/10/2022

		PurpleAir		48:3f:da:92:de:5f		WSMART031		n/a		Shipped		WS15 3/10/2022

		PurpleAir		48:3f:da:92:dd:65		WSMART032		n/a		Shipped		WS16 6/1/2022 Shipped to Shelbi Madera

		PurpleAir		48:3f:da:92:e0:4c		WSMART033		n/a		Shipped		WS16 6/1/2022 Shipped to Shelbi Madera

		PurpleAir		8c:aa:b5:54:fe:2e		WSMART034		n/a		Shipped		WS16 6/1/2022 Shipped to Shelbi Madera

		PurpleAir		48:3f:da:92:de:47		WSMART035		n/a		Shipped		WS16 6/1/2022 Shipped to Shelbi Madera

		PurpleAir		8c:aa:b5:54:fe:2f		WSMART036		n/a		Shipped		WS18 6/1/2022 Shipped to Jeff Trammel

		PurpleAir		48:3f:da:93:21:99		WSMART037		n/a		Shipped		WS18 6/1/2022 Shipped to Jeff Trammel

		PurpleAir		48:3f:da:93:21:7a		WSMART038		n/a		Shipped		WS19 6/1/2022 Shipped to Joshua Tweeton

		PurpleAir		48:3f:da:92:dd:cb		WSMART039		n/a		In Repair		WS23 Request for Terri McCartney		D561A

		PurpleAir		48:3f:da:92:de:54		WSMART040		n/a		In Repair		WS23 Request for Terri McCartney		D561A

		PurpleAir		10:52:1c:42:3b:b2		WSMART041		n/a		Ready for Use		WS26 6/2/2022 Shipped to Sonia Corleto

		PurpleAir		40:f5:20:17:65:c0		WSMART042		n/a		Ready for Use		WS26 6/2/2022 Shipped to Sonia Corleto

		PurpleAir		8c:aa:b5:54:fe:d		WSMART043		n/a		Ready for Use		WS26 6/2/2022 Shipped to Sonia Corleto

		PurpleAir		8c:aa:b5:54:fe:3e		WSMART044		n/a		Ready for Use		WS26 6/2/2022 Shipped to Sonia Corleto

		PurpleAir		48:3f:da:92:dd:8b		WSMART045		n/a		Ready for Use		WS27 6/2/2022 Shipped to Fred Simmons

		PurpleAir		10:52:1c:41:d4:bc		WSMART046		n/a		Ready for Use		WS27 6/2/2022 Shipped to Fred Simmons

		PurpleAir		40:f5:20:16:3c:5d		WSMART047		n/a		In Repair		Request for Cristina Torres		D561A

		PurpleAir		10:52:1c:41:9a:a		WSMART048		n/a		In Repair		Request for Cristina Torres		D561A

		PurpleAir		10:52:1c:41:37:9a		WSMART049		n/a		In Repair		Request for Cristina Torres		D561A

		PurpleAir		10:52:1c:41:a0:21		WSMART050		n/a		In Repair				D561A

		PurpleAir		10:52:1c:41:3e:36		WSMART051		n/a		In Repair				D561A

		PurpleAir		10:52:1c:41:d2:d3		WSMART052		n/a		In Repair				D561A

		PurpleAir		10:52:1c:41:f7:cc		WSMART053		n/a		In Repair				D561A

		PurpleAir		10:52:1c:41:97:86		WSMART054		n/a		In Repair				D561A

		PurpleAir		48:3f:da:93:21:92		WSMART055		n/a		In Repair				D561A

		PurpleAir		10:52:1c:42:1c:c8		WSMART056		n/a		In Repair				D561A

		PurpleAir		10:52:1c:41:9f:c9		WSMART057		n/a		In Repair				D561A

		PurpleAir		10:52:1c:41:ad:99		WSMART058		n/a		In Repair				D561A

		PurpleAir		10:52:1c:41:a1:26		WSMART059		n/a		In Repair				D561A

		PurpleAir		10:52:1c:41:ec:23		WSMART060		n/a		In Repair				D561A

		PurpleAir		10:52:1c:42:42:47		WSMART061		n/a		In Repair				D561A

		PurpleAir		40:f5:20:17:3a:3d		WSMART062		n/a		In Repair				D561A

		PurpleAir		10:52:1c:41:fa:b		WSMART063		n/a		In Repair				D561A

		PurpleAir		8c:aa:b5:54:f9:51		WSMART064		n/a		In Repair				D561A

		PurpleAir		10:52:1c:42:1a:5a		WSMART065		n/a		In Repair				D561A

		PurpleAir		8c:aa:b5:54:f1:7b		WSMART066		n/a		In Repair				D561A

		PurpleAir		40:f5:20:17:2f:be		WSMART067		n/a		In Repair				D561A

		PurpleAir		8c:aa:b5:54:63:6c		WSMART068		n/a		In Repair				D561A

		PurpleAir		E0:98:6:b1:77:c3		WSMART069		n/a		In Repair				D561A

		PurpleAir		8c:aa:b5:54:f1:51		WSMART070		n/a		In Repair				D561A

		PurpleAir		8c:aa:b5:54:fe:3c		WSMART071		n/a		In Repair				D561A

		PurpleAir		10:52:1c:41:a9:fc		WSMART072		n/a		In Repair				D561A

		PurpleAir		10:52:1c:41:76:48		WSMART073		n/a		In Repair				D561A

		PurpleAir		8c:aa:b5:54:63:75		WSMART074		n/a		In Repair				D561A

		PurpleAir		8c:aa:b5:54:f1:77		WSMART075		n/a		In Repair				D561A

		PurpleAir		10:52:1c:41:5e:22		WSMART076		n/a		In Repair				D561A

		PurpleAir		10:52:1c:44:3b:8b		WSMART077		n/a		In Repair				D561A

		PurpleAir		48:3f:da:92:de:65		WSMART078		n/a		In Repair				D561A

		PurpleAir		8c:aa:b5:54:fe:51		WSMART079		n/a		In Repair				D561A

		PurpleAir		10:52:1c:41:84:ad		WSMART080		n/a		In Repair				D561A

		PurpleAir		48:3f:da:92:de:45		WSMART081		n/a		In Repair				D561A

		PurpleAir		10:52:1c:41:46:56		WSMART082		n/a		In Repair				D561A

		PurpleAir		8c:aa:b5:55:b:94		WSMART083		n/a		In Repair				D561A

		PurpleAir		8c:aa:b5:55:b:e		WSMART084		n/a		In Repair				D561A

		PurpleAir		40:f5:20:16:ed:41		WSMART085		n/a		In Repair				D561A

		PurpleAir		10:52:1c:41:68:c0		WSMART086		n/a		In Repair				D561A

		PurpleAir		48:3f:da:92:dd:c5		WSMART087		n/a		In Repair				D561A

		PurpleAir		8c:aa:b5:55:b:83		WSMART088		n/a		In Repair				D561A

		PurpleAir		10:52:1c:41:61:e0		WSMART089		n/a		In Repair				D561A

		PurpleAir		8c:aa:b5:55:b:a5		WSMART090		n/a		In Repair				D561A

		PurpleAir		8c:aa:b5:54:eb:29		WSMART091		n/a		In Repair				D561A

		PurpleAir		48:3f:da:93:21:46		WSMART092		n/a		In Repair				D561A

		PurpleAir		48:3f:da:92:e0:5c		WSMART093		n/a		In Repair				D561A

		PurpleAir		10:52:1c:41:5b:ff		WSMART094		n/a		In Repair				D561A

		PurpleAir		40:f5:20:16:a0:b		WSMART095		n/a		In Repair				D561A

		PurpleAir		10:52:1c:4d:de:81		WSMART096		n/a		In Repair				D561A

		PurpleAir		10:52:1c:4d:e2:f1		WSMART097		n/a		In Repair				D561A

		PurpleAir		10:52:1c:4d:e7:36		WSMART098		n/a		In Repair				D561A

		PurpleAir		10:52:1c:4d:de:7a		WSMART099		n/a		In Repair				D561A

		PurpleAir		8c:aa:b5:54:ea:d7		WSMART100		n/a		In Repair				D561A





EquipmentRequest-Status

		Date request came in		Point of Contact		Organization		EPA Region		Related Fires		Does request focus on wildland fire smoke response? (Y/N)		# PurpleAirs requested		# ThingyAQs requested		# VAMMS requested		Urgency of  request 
(Urgent - smoke currently affecting area; Less Urgent: preparatory request)		Current status		Map Address		Type		POC_Email		POC_Phone		Shipping Name		Shipping Street Address		Shipping City		Shipping State		Shipping Zip Code		Initial response sent date		RequestID		FireID		PurpleAirs Provided (IDs)		 ThingyAQs provided (IDs)		VAMMS provided (IDs)		VAMMS filter 1 included (ID)		VAMMS filter 2 included (ID)		Tribe		IWAQRP		State		Local

		8/5/21		Ali Kamal		IWAQRP (Air Resource Advisor)		Region 9		Monument and McFarland		Y		0		0		1		Urgent		Loan period completed		Burnt Ranch, CA 95527		IWAQRP		Kamal.Ali@epa.gov				Ali Kamal c/o USFS - Shasta Trinity NF		3644 Avtech Parkway		Redding		CA		96002		8/5/21		WS1		WF1		none		none		VAMMS01		GF3720013

		8/20/21		Josh Hall		IWAQRP (Air Resource Advisor)		Region 9		Monument and McFarland		Y		0		0		1		Urgent		Loan period completed		Junction City, CA 96048		IWAQRP		joshua.hall@usda.gov												n/a		8/20/21		WS2		WF1		none		none		VAMMS01

		9/2/21		Tod Johnston		IWAQRP (Air Resource Advisor)		Region 9		Monument and McFarland		Y		0		0		1		Urgent		Loan period completed		Antelope Creek, California 96022		IWAQRP		thattod@gmail.com												n/a		9/2/21		WS3		WF1		none		none		VAMMS01

		9/7/21		Leland Tarnay		IWAQRP (Air Resource Advisor)		Region 9		River Complex + Antelope Fire		Y		0		0		1		Urgent		Loan period completed		Happy Camp, CA 96039		IWAQRP		leland.tarnay@usda.gov		530-227-8811		Leland Tarnay		1711 S. Main Street		Yreka		CA		96097		9/7/21		WS4		WF2		none		none		VAMMS03		VAMMS_WF-0001

		9/11/21		Ashley Bittner		EPA - NCSU		ORD		Flint Hills Rx Fire		N		0		0		1		Research - Urgent		Currently using equipment		Flint hills ks				bittner.ashely@epa.gov												n/a		9/11/21		WS5		WF3		none		none		VAMMS05		VAMMS_WF-0002

		9/14/21		Wendy Wagner		IWAQRP (Air Resource Advisor)		Region 9 		Monument and McFarland		Y		0		0		1		Urgent		Loan period completed		Mt Hebron Ca		IWAQRP		wendy@chugachavalanche.org												n/a				WS6		WF1		none		none		VAMMS01

		9/21/21		Gayle Hagler		IWAQRP (Air Resource Advisor)		Regio 9		River Complex + Antelope Fire		Y		0		0		1		Urgent		Loan period completed		Fort Jones, CA 96032		IWAQRP														n/a		9/21/21		WS7		WF2		none		none		VAMMS03		VAMMS_WF-0001

		9/28/21		Boyd Lebeda		CDPHE		Region 8		Prescribed Fire Smoke		N		0		1		1		Less Urgent		Loan period completed		409 Zeppelin Wy, Fort Collins, CO 80524		State		boyd.lebeda@state.co.us		303-916-1260		Boyd Lebeda		409 Zeppelin Way		Fort Collins		CO		80524		9/28/21		WS8		N/A		none		TAQ02		VAMMS17		VAMMS_WF-0006

		10/1/21		John Iiames		IwAQRP (Air Resource Advisor)		Region 9 		McCash Fire		Y		0		0		1		Urgent		Loan period completed		Ten Bear Mtn, McCash Creek		IWAQRP														n/a		10/1/21		WS9		WF2		none		none		VAMMS03		VAMMS_WF-0001

		10/5/21		Jane Kahkonen		Keweenaw Bay Indian Tribe		Region 5		Transported Smoke		Y		0		1		1		Less Urgent		Loan request cancelled						jkahkonen@kbic-nsn.gov		906-524-5757 ext 4223		Jane Kahkonen Air Quality Program		14359 Pequaming Rd		Lansing		MI		49946				WS10

		10/7/21		Amber Ortega		IWAQRP (Air Resource Advisor)		Region 9 		Windy Fire		Y		0		0		1		Urgent		Loan period completed		2700 Teapot Dome Ave, Porterville, CA 93257		IWAQRP		amber.ortega@usda.gov		720-595-4909		Windy Fire Supply; Attn: Amber Ortega (ARA)		2700 Teapot Dome Ave		Porterville		CA		93257		10/6/21		WS11		WF4		none		none		VAMMS06		VAMMS_WF-0004

		10/15/21		Amber Ortega		IWAQRP (Air Resource Advisor)		Region 9 		Alisal Fire		Y		0		0		1		Urgent		Loan period completed		3400 Calle Real, Santa Barbara, CA 9310		IWAQRP		amber.ortega@usda.gov		720-595-4909		Amber Ortega		3400 Calle Real		Santa Barbara		CA		93105		10/13/21		WS12		WF5		none		none		VAMMS08		VAMMS_WF-0005

		11/5/21		Eric Olson		Siskyou County APCD		Region 9		n/a		N		5		1		1		Less Urgent		Planned for loan over Mar-May 2022		525 S Foothill Dr, Yreka, CA 96097		Local		eolson@co.siskiyou.ca.us		530-841-4031		Eric Olson		525 S. Foothill Dr.		Yreka		CA		96097		11/8/21		WS13		N/A		024, 025, 026, 027, 028		TAQ18		VAMMS

		11/22/21		Stanley Taylor		Tetlin Tribal Council		Region 10		n/a		?		3		1		0		Less Urgent		Phone and email exchange - result: ThingyAQ not sent off-season due to low temp; plan to send PAs in January		Tok, AK 99780		tribe		tetlinenvironmentalprogram2019@gmail.com		907-324-2306		Tetlin Village Council		Box 797		Tok		AK		 99780-0797		11/22/21		WS14		N/A		021, 022, 023		none		none		N/A		N/A

		2/16/22		Debie Rasmussen		Enterprise Rancheria EPA		Region 9 		n/a		N		3		1		1		Less Urgent		Planned for loan over Mar-May 2022		2133 Monte Vista Ave, Oroville, CA 95966		tribe		debier@enterpriserancheria.org		530-532-9214		Debie Rasmussen		2133 Monte Vista		Oroville		CA		95966		2/22/22		WS15		N/A		029, 030, 031		TAQ05		VAMMS		VAMMS_WF-0007

		4/25/22		Shelbi Madera		NWWIHB		Region 10		n/a		Y		5		1		1		Less Urgent		After phone call with Shelbi Madera, their request revised to 4 PA devices. Region 10, OAR, and ORD conferred on eligibility and determination is that group is eligible. ORD proceeding with non-urgent loan to fill data gap prior to fire impacts that typically occur over mid-July - Sept. 		1400 King St suite 104, Bellingham, WA 98229		tribe		shelbi@indianhealthboard.org		3606036701		Shelbi Madera		1400 King Street, Suite 104		Bellingham		WA		98229				WS16		N/A		032, 033, 034, 035		none		none		N/A		N/A

		5/17/22		Margaret Key		IWAQRP (Air Resource Advisor)		Region 8		High Park Fire		Y		0		1		1		Less Urgent		After talking with IWAQRP lead, plan is for ARA to colloborate with CDPHE on equipment already out there via a testing partner loan. May send to ARA if they are redeployed to another location.																						WS17		WF5

		5/18/22		Jeff Trammell		Sauk-Suiattle Tribe		Region 10		n/a		Y		2		1		0		 		Gayle reached out for more information on the request; call set-up for Mon (5/23)		5318 Chief Brown Ln, Darrington, WA 98241		tribe		jtrammell@sauk-suiattle.com		3606307727		Jeff Trammell		5318 Chief Brown Lane		Darrington		WA		98241				WS18

		5/18/22		Joshua Tweeton		Spirit Lake EPA		Region 8		n/a		Y		2		1		1		 		Two PurpleAirs will be sent. VAMMS/ThingyAQ could be requested if there is an immediate smoke event.		Fort Totten, ND 58335		tribe		epadir@spiritlakenation.com		7012300798		Joshua Tweeton		PO Box 99		Fort Totten		ND		58335				WS19

		5/18/22		Xavier Barraza		Friends of Valle de Oro National Wildlife Refuge		Region 6		n/a - mentioned smoke impacts		Y		5		1		1		Urgent		Responded with ineligible, but gave connection to local air agency as an option to pursue.																						WS20

		5/18/22		Getu Hailu		University of Alaska		Region 10		n/a		Y		2		1		1		Less Urgent		Responded with ineligible.																						WS21

		5/19/22		Mohammad Amir Khan		Delaware Statue University		Region 3		n/a		N		4		1		1		Less Urgent		Responded with ineligible and will make contact with R3 for potential future Regional sensor loan participation.																						WS22

		5/19/22		Terri McCartney		Hopland Band of Pomo Indian		Region 9		n/a		Y		3		1		1		Less Urgent		Two PurpleAirs will be sent. VAMMS/ThingyAQ could be requested if there is an immediate smoke event.		3000 Shanel Rd, Hopland, CA 95449		tribe		epadirector@hoplandtribe.com		707-472-2100 ex. 1304		Terri McCartney		3000 Shanel Road		Hopland		CA		95449				WS23

		5/19/22		Jasleen Sandhu		Buena Vista Rancheria		Region 9		n/a		Y		2		0		0		Less Urgent		Two PurpleAirs will be sent. VAMMS/ThingyAQ could be requested if there is an immediate smoke event.		1418 20th St, Sacramento, CA 95811		tribe		jasleen@bvtribe.com		916-491-0011		Jasleen Sandhu		1418 20th St. 		Sacramento		CA		95811				WS24

		5/19/22		Kurt Lyons		Winnebago Tribe of Nebras		Region 7		n/a		N		1		1		0		Less Urgent		Gayle reached out to confirm interest was not specifically wildfire smoke (description involved interest in sensor testing).Connected POC to Region 7 for their future sensor loan program.																						WS25

		5/20/22		Sonia Corleto		Fallon Paiute-Shoshone Tribe		Region 9		n/a		Y		5		0		0		Less Urgent		Four PurpleAirs will be sent. VAMMS/ThingyAQ could be requested if there is an immediate smoke event.		629 Timothy Way, Fallon, NV 89406		tribe		soniaenviro@fpst.org		775-423-0590		Sonia Corleto		629 Timothy Way		Fallon		NV		89406				WS26

		5/20/22		Fred Simmons		Cahto Tribe of Laytonville		Region 9		n/a		Y		5		1		1		Less Urgent		Two PurpleAirs will be sent. VAMMS/ThingyAQ could be requested if there is an immediate smoke event.		300 Cahto Dr, Laytonville, CA 95454		tribe		epatech@cahtotribe-nsn.gov		707-272-1223		Fred Simmons		300 Cahto Drive		Laytonville		CA		95454				WS27

		5/24/22		Cristina Torres		Viejas Band of Kumeyaay		Region 9		n/a		Y		3		1		0		Less Urgent		Three PurpleAirs will be sent. VAMMS/ThingyAQ could be requested if there is an immediate smoke event.		1 Viejas Grade Rd, Alpine, CA 91901		tribe		ctorres@viejas-nsn.gov		619-659-2309		Cristina Torres		1 Viejas Grade Rd, Environmental		Alpine		CA		91901				WS28

		6/1/22		Karen Tarmichael		City of Newberg		Region 10		n/a		Y		3		0		1		Less Urgent		Gayle reached out for more information on the request.		500 W 3rd St, Newberg, OR 97132		Local		karen.tarmichael@newbergoregon.gov		5035371204		City of Newberg		500 W. Third Street; attn Karen Tarmichael		Newberg		OR		97132				WS29

		6/10/22		Lacie McWhorter		Dry Creek Rancheria		Region 9		n/a		Y		0		1		1		Less Urgent		Met with point of ocntact to discuss monitoring needs. No devices sent at this time due to absence of smoke impacts (request was only VAMMS/ThingyAQ); good coverage already for PA devices. Can request VAMMS/ThingyAQ later if there is a smoke event. 																						WS30

		6/16/22		Daniel McKee		Timbisha Shoshone Tribe		Region 9		n/a		Y		1		1		1		Less Urgent		One PurpleAirs will be sent. VAMMS/ThingyAQ could be requested if there is an immediate smoke event.		900 Indian Village Rd, Furnace Creek, CA 92328		tribe		environmental@timbisha.com		7759909513		Daniel McKee		900 Indian Village Road		Death Valley		CA		92328				WS31

		6/21/22		Ryan Macintosh		Santa Rosa Rancheria		Region 9		n/a		Y		1		0		0		Less Urgent		One PurpleAirs will be sent. VAMMS/ThingyAQ could be requested if there is an immediate smoke event.		16835 Alkali Dr, Lemoore, CA 93245		tribe		RMacintosh@tachi-yokut-nsn.gov		5599241278		Ryan Macintosh		16835 Alkali Drive, P.O. Box 8		Lemoore		CA		93245				WS32

		7/20/22		Jen Croft		IWAQRP (Air Resource Advisor)		Region 10		Moose Fire		Y		0		0		1		Urgent		Work in progress to ship out VAMMS unit and then provide remote coaching.		Salom, ID		IWAQRP		jennifer.croft@usda.gov		202-794-0207		Attn Jen Croft Air Quality Moose fire ICP		1026 S. Challis Street		Salom		ID		83467				WS33		WF6						VAMMS14

		7/22/22		Amara Holder		EPA  		ORD		n/a		N		0		0		1		Demo		NAAMC for display						holder.amara@epa.gov		919-541-4635		n/a		n/a		Pittsburg		PA		n/a				WS34								VAMMS10

		8/1/22		Gayle Hagler		EPA  		ORD		n/a		N		1		1		1		Demo								hagler.gayle@epa.gov																WS35						TAQ11		VAMMS15

		8/2/22		John Iiames		IWAQRP (Air Resource Advisor)		Region 9		McKinney Fire		Y		0		1		1		Urgent		1 VAMMS and 1 Thingy Shipped		1711 S Main St, Yreka, CA 96097		IWAQRP		john.iiames@gmail.com		919-306-5997		C/O John Iiames, Air Resource Advisor, Klamath National Forest Headquarters		1711 S. Main St.		Yreka		CA		96097				WS36		WF7				TAQ4		VAMMS24		VAMMS_WF-0010

		8/3/22		Margaret Key		IWAQRP (Air Resource Advisor)		Region 9 		Yeti Fire		Y		0		1		1		Urgent		1 VAMMS prepping for shipment		Park Way, Happy Camp, CA 96039		IWAQRP		aramargaretkey@gmail.com		434-221-9339		Margaret Key, Air Resource Advisor		321 Park Way		Happy Camp		CA		96039				WS37		WF8				TAQ7		VAMMS23		VAMMS_WF-0011

		8/10/22		Guy Taylor		Mooretown Rancheria		Region 9 		n/a		Y		2		0		0		Less Urgent		2 PurpleAirs will be sent.		1 Alverda Dr, Oroville, CA 95966		IWAQRP		gtaylor@mooretown.org		530-533-3625		Guy Taylor		1 Alverda Dr.		Oroville		CA		95966

		8/17/22		Rich Sterry		IWAQRP (Air Resource Advisor)		Region 9 		SRF Lightning Complex		Y		0		0		1		Urgent		Loan period completed		100 Kimtu Rd, Willow Creek, CA 95573		IWAQRP		rich.sterry@firenet.gov		720-520-5491		Rich Sterry C/O Lighting Complex Fire Camp		100 Kimtu Road		Willow Creek		CA		95573

		8/23/22		Paul Corrigan		IWAQRP (Air Resource Advisor)		Region 10		White River Fire		Y		0		0		1		Urgent		Loan period completed		18623 Beaver Valley Road		IWAQRP		paul.corrigan@usda.gov		801-440-1350		Paul Corrigan White River ICP		18623 Beaver Valley Road		Leavenworth		WA		98826

		8/29/22		Jayson Prentice		IWAQRP (Air Resource Advisor)		Region 9		Red Fire		Y		0		0		1		Urgent		Loan period completed		12275 Sunnyside Way, Groveland, CA 95321		IWAQRP		jayson.prentice@ks.gov		209-743-6654		Katy Warner		12275 Sunnyside Way		Groveland		CA		95321

		9/3/22		Amber Ortega		IWAQRP (Air Resource Advisor)		Region 10		Rum Fire		Y		0		0		1		Urgent		Loan period completed		1980 Russell Rd, Merlin, OR 97532		IWAQRP		Amber.Ortega@usda.gov		720-595-4909		Sprague Seed Orchard, Rum Creek Fire, ATTN: Amber Ortega, ARA		1980 Russell Rd.		Merlin		OR		97532

		9/8/22		Lee Tarnay		IWAQRP (Air Resource Advisor)		Region 9 		Mosquito Fire		Y		0		1		1		Urgent		Loan period completed		700 Event Center Dr, Roseville, CA 95678		IWAQRP		leland.tarnay@usda.gov		530-227-8811		Lee Tarnay		700 Event Center Dr.		Roseville		CA		95678

		9/22/22		Gayle Hagler		IWAQRP (Air Resource Advisor)		Region 10		Cedar Creek		Y		0		1		1		Urgent		Loan period completed		1292 High St, Eugene, OR 97401		IWAQRP		ghaglerara@gmail.com		919-724-2516		Pak Mail C/O Gayle Hagler		1292 High St		Eugene		OR		97401

		8/2/22		Taylor Borgfeldt		ADEC		Region 10				N		0		3		0		Off season evaluation		Loan period started		555 Cordova St, Anchorage, AK 99501		IWAQRP		taylor.borgfeldt@alaska.gov		907-269-7573		Taylor Borgfeldt, AMQA		555 Cordova Street		Anchorage		AK		99501





																								Tribe		IWAQRP		Local
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FireInfo

		FireID		Deployment Fire		Inciweb		Incident Start		Incident End		Comment

		WF1		Monument Fire		https://inciweb.nwcg.gov/incident/7750/		8/11/21

		WF2		River Complex		https://inciweb.nwcg.gov/incident/7760/		7/30/21		10/1/21

		WF3		Flint Hills RX		n/a		9/14/21		9/14/21		Research prescribed fire activity

		WF4		Windy Fire		https://inciweb.nwcg.gov/incident/7841/		9/14/21

		WF5		Plumtaw Fire		https://inciweb.nwcg.gov/incident/8113/		5/22/21				Margaret Key using Boyd's equipment



https://inciweb.nwcg.gov/incident/7841/https://inciweb.nwcg.gov/incident/8113/

VAMMS-Filters

		FilterID		Pre-weight (mg)		RequestID		VAMMSID		Start Date		End Date		End Weight (mg)

		GF3720013				WS1				8/5/21

		VAMMS_WF-0001		75.5918		WS4		VAMMS03		9/7/21				75.583

		VAMMS_WF-0002		76.1464		WS5		VAMMS05		9/13/21

		VAMMS_WF-0003		76.7707										76.7705

		VAMMS_WF-0004		76.0268		WS11		VAMMS06		10/7/21				76.0557

		VAMMS_WF-0005		75.8704		WS5		VAMMS08		10/16/21				76.3805

		VAMMS_WF-0006		75.8824		WS8		VAMMS17		2/27/22				75.9488

		VAMMS_WF-0007		76.3555		WS15		VAMMS12		3/9/22				76.3683

		VAMMS_WF-0008		75.7864		WS13		VAMMS11		3/14/22







2022 case study: Tetlin Tribal Council
Tetlin Tribal Council requested WSMART loan of PM2.5 sensors to 
provide observational data in their village, located in a remote area 
of Alaska and impacted by 2022 wildfires; ~200 miles from nearest 
regulatory monitor

Loan Summary: 
- Used the 3 PA sensors at tribal 

government buildings covering the 
several outdoor areas

- Option to retain PA sensors for 
continued PM2.5 monitoring
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Smoke Outlook box

WSMART 
loaned 
sensors



ARA serving at Red and Rogers Fire 
Assigned as ARA in late August in Yosemite National Park. Fires were managed 
as a Type 3 incident – smaller organization, less overhead and partners.
• Substantial terrain in the area of the fires and the spike camps
• Relatively smaller fires, more localized smoke impacts
• Very few monitors in the area 

Altogether, a challenging area to generate a smoke forecast. 

Loan Summary:
- Used the VAMMS data with persistent weather forecast to inform smoke 
outlook. Used the VAMMS to identify when the inversion lifted and confirm the 
improvement of air quality in the valley.

- Presented data to the National Park staff to show where smoke was higher and 
lower in the park and how it varied throughout the day. This information allowed 
staff to prioritize work locations/times when air quality was optimal.

2022 ARA case study: Red & Rogers Fire
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Pictures from Air Resource Advisor – Gayle Hagler

ARA serving at Cedar Creek Fire
Cedar Creek Fire Incident Command Post in an area with frequent and extreme smoke impacts 

Cedar Creek Fire in Oregon Fire Perimeter from 9/26/2022

2022 ARA case study: Cedar Creek Fire

Loan Summary:
- Used stationary multipollutant sensor system to monitor for 

PM2.5 and CO
- CO levels rose during dense smoke periods, but remained 

below any health and safety thresholds
- Data valuable to answer questions regarding smoke exposure 

to emergency responders at this location

15



WSMART next steps:

- Continue loan program in 2023 fire season
- Continue testing partner loans with state/tribal/local air agencies during the times 

of low wildfire
- Continue wildfire smoke monitoring technology R&D

- Improving monitoring systems and training based on loan recipient feedback.
- Improving connections to EPA air quality apps

- AirNow Fire and Smoke Map incorporation of sensor data (fire.airnow.gov) 
- RETIGO data visualization platform (epa.gov/retigo)

- Development of a VAMMS-X prototype, incorporating a CO and black carbon sensors
- Analysis of WSMART data collected and shared back for R&D purposes
- Publication being prepared on VAMMS development and use for smoke monitoring from 

wildland fires
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Related resources
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Resources related to emerging air monitoring technologies:

EPA Air Sensor Toolbox - https://www.epa.gov/air-sensor-toolbox

RETIGO: https://epa.gov/retigo

AirNow Fire and Smoke Map: https://fire.airnow.gov/

AQ-SPEC - http://www.aqmd.gov/aq-spec

WSMART project page: https://www.epa.gov/air-sensor-toolbox/wildfire-smoke-air-
monitoring-response-technology-wsmart-pilot

https://www.epa.gov/air-sensor-toolbox
https://epa.gov/retigo
https://fire.airnow.gov/
http://www.aqmd.gov/aq-spec
https://www.epa.gov/air-sensor-toolbox/wildfire-smoke-air-monitoring-response-technology-wsmart-pilot


Research team and Region Points of Contact (POCs)
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ORD / CEMM: Amara Holder, Lara Phelps, Maribel Colón, Bill Mitchell, Gayle Hagler, 
Brent Eischen, Richard Walker (SEE), Ashley Bittner (ORAU)

USFS IWAQRP: Pete Lahm, Jenny Perth, Josh Hall, Amber Ortega (past POC) 

OAR: James Payne, Pat Childers, Amanda Kaufman, Corey Mocka, Hayden Hardie 
Region 1: Michelle Coombs, Alysha Murphy, Bob Judge (retired)
Region 2: Sarah Pender
Region 3: Meighan Long
Region 4: Ryan Brown 
Region 5: Robin Katz
Region 6: Mark Berry, Frances Verhalen (retired)
Region 7: Leland Grooms
Region 8: Joshua Rickard
Region 9: Shaye Hong, Amy Seeds, Dena Vallano (past POC), Anna Mebust (past POC)
Region 10: Sarah Waldo, Will Wallace

Plus – equipment loan 
recipients: invaluable 
contributors with real-
world user feedback and 
optional provision of 
smoke monitoring data for 
research use.



Thank you!
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EPA WSMART contacts

Contact: 
Amara Holder: holder.amara@epa.gov
Gayle Hagler: hagler.gayle@epa.gov
Lara Phelps: phelps.lara@epa.gov

Disclaimer: The views expressed in this presentation are those of the authors and do not necessarily represent the views or 
policies of the U.S. Environmental Protection Agency. Any mention of trade names, products, or services does not imply an 
endorsement by the U.S. Government or the U.S. Environmental Protection Agency. The EPA does not endorse any 
commercial products, services, or enterprises.

mailto:holder.amara@epa.gov
mailto:hagler.gayle@epa.gov
mailto:phelps.lara@epa.gov
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