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Smoke and Fire
• Wildfires single biggest source of high-level air quality impacts (in U.S.)

• Single wildfires to multiple regional wildfires causing significant impacts to millions
– Health, Safety, Economics, Disruption of Life, Children/School/Athletics impacts
– Long durations of high levels of pollutants  
– Can contribute to fatal traffic accidents

• Public impacts of smoke: 1 in 3 households has someone with respiratory issues, E.g. 
children with asthma, COPD, emphysema
– $11 to $20 Billion Dollars estimated annual medical costs due to short term 

exposure based on 2008-2012 wildfire seasons (longer term is higher)
– Annual mortality estimates based on PM2.5 impacts from biomass burning:

• 2,500/yr in US based global model, CSU Study 15,000/yr to 40,000/yr, 



Smoke and Wildland Fire
• 2011 – Biomass burning 34% of the fine particulate (PM2.5) national emission 

inventory: wildfire 15%, prescribed fire 13%, agricultural burning 1%, RWC 4%
• 2014 – Biomass burning 28% of the fine particulate (PM2.5) national emission 

inventory: wildfire 14%, prescribed fire 13%, agricultural burning 1%
• 2017 will be even more PM2.5 from wildfire



2017 and 2018 Smoke and Wildfire Impacts
• Fixed and Temporary Monitors 2017 and 2018 (Camp & Woolsey Fires not included) 
• Above PM2.5 Unhealthy for Sensitive Groups (NAAQS) levels

State 2017 2018
WA 555 614
OR 647 506
CA 684 1247
NV 9 39
ID 323 186
UT 12 22
AZ 4 7
NM 32 29
CO 18 55
WY 7 6
MT 436 101
• Days in 2018: 2800+ USG, 1400+ Unhealthy, 81 Hazardous 
• 95% of all Hazardous days on Temporary Monitor (200x more likely)



2008

From – tools.airfire.org/historical

http://www.tools.airfire.org/historical


2017 Smoke and Wildfire EER Demos
• Regulatory and Health Impacts to States and EPA (estimated):

• MT – 173 exceedance days to do EER**
• Long duration hazardous level impacts – Seely Lake/Rice Ridge Fire

• ID – 146 exceedances, 44 exceedance days to do EER
• WA –137 PM2.5, 14 PM10 and 31 ozone exceedances, 1 EER to do 
• OR – 431 measurement days at Unhealthy for Sensitive Groups (AQI) (EER?)
• NV – 3 ozone* and 1 PM2.5 exceedances in 2016 
• CO – 10 PM2.5 exceedances on one day with 1 ozone exceedance, 1 EER to do
• WY – 38 exceedances of PM2.5, 8 exceedances of PM, 2 ozone exceedances,

1 EER for PM2.5 for the period proposed 9/1-9/14
• UT – 6 PM2.5 exceedances (EER ?)
• CA – 62+ exceedances (incomplete) (EER?)

*NV costs for 3 Tier 3 ozone exceedances in 2016 were $100k/day (3rd day $50k), 
$30k for EPA to review 3 day submittal in resource time 
**Exceptional Event Rule Approaches – a) remove all wildfire exceedances or b) 
remove only the few regulatory significant exceedances 

2017 No exceedances in West due to prescribed fire for wildlands  (KS???)
2018 2 in MT, 1 in SD, others for prescribed fire?



2017 & 2018 Smoke and Wildfire

• USDA Forest Service 2017 and 2018 Fire Year Key Messages: 

– “We work closely with our cooperators to manage wildfires and predict and 
mitigate smoke impacts on individuals and communities during wildfires.” 

• The Summer of Smoke 2017 has continued in 2018–

Regular coverage in NPR, Washington Post, many others media sources

• NY Times – “What to Know Before Buying an Air Purifier to Clear Wildfire 

Smoke” – Little to No government funding for units

– American Lung Association in WA

– MT Coalitions in City-County Missoula Health Dept. efforts in 2017/18 

• Focus of Congressional Hearing in Fall 2017 and 2018

– Walden Act – FEMA paid evacuation/hotel stay

•

• Wildlandfiresmoke.net (WFAQRP site) – Outlooks 1.2 million unique views, 

- 2+ million total views

• State Smoke Blogs (WA, OR, CA, ID) – 1.9 million total views 2018 

• 2018 Push – USFS-EPA, USFS and state/tribal/local Smoke-Ready 

Communities and a Smoke-Wise Public cooperative efforts



Wildland Fire Air Quality Response Program
see: wildlandfiresmoke.net 
• Interagency	response	(2011-Present)
• Operationally	addressing	wildfire	smoke

• Public	health	
• Transportation	safety
• Fire	personnel	exposure	

• Four	components:
• Modeling	
• Monitoring
• Messaging	/	Communication

• Air	Resource	Advisors	(ARA)

• Active	Coordinated	Response
• Integration	/	coordination

• EPA,	NOAA,	NASA,	States,	and	beyond



Many Model RunsMany	Model	Runs

http://tools.airfire.org

Using met from:  
• UW/NWRMC (12,4,1.33-km)
• NOAA NWS GFS (0.5/0.25 deg), 

NAM (3-km), FIREWX (1-km)
• CANSAC (6-km, 2-km)
• U of Az, FL State, etc… (varies)



Monitoring
• Cache of 40 non-regulatory PM2.5 monitors (USFS-30, EPA-5 & FWS-5) 
• Ordered on wildfire incidents by an Air Resource Advisor 
• Ordered by USFS for prescribed fire 
• Rapid deployment to affected and under-served communities
• Real-time telemetry and data available to all interested parties (past & present)
• Development of monitoring data analytical tools for wildfire smoke by USFS 

PNW AirFire Team for temporary and fixed stations
• https://tools.airfire.org/monitoring/v4/
• Data used in Wildfire and Rx fire operations and by state, tribal, local air quality 

and health dept.

https://tools.airfire.org/monitoring/v4/


September 6, 2017 Monitoring of PM2.5, Hourly updated display at:
https://monitoring.airfire.org/monitoring/v3/#/?date=LATEST&productType=plotTable&userProfile=simple







46 ARA’s and 44 trainees highly diverse group: 
FS, BLM, NPS, FWS, EPA, State Forestry, Tribes, NRCS,       

AD-Contract, and State/County Air Regulatory Agencies

Backgrounds: Wildland Fire, Air Quality, Meteorology

Partners: NPS; BLM; JFSP; NWS; FWS; EPA-OAQPS 
Enables: Reduction of smoke exposure through 

behavior modification messages (public or personnel)

• Operationally addressing wildfire smoke: 1) Public health, 
2) Transportation safety, 3) Fire personnel exposure 

• Modeling (Daily fire/smoke runs)

• Monitoring (Cache of 30+ PM2.5 units)

• Messaging - Daily Smoke Outlook	AQI/Nowcast-
with	peak	and	low	impact	timing	information

• Coordination w/ state/tribal/local air quality regulatory 
agencies, public health dept. and impacted  communities 
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Wildland Fire Air Quality Response Program

Air Resource Advisors - Smoke specialists 
deployed as part of an Incident Management Team 

2017



Communications
• Create	Smoke	Outlooks	and	

Impact	Summaries

o WFAQRP	Programmatic	Goal:	Reduce	
exposure	through	behavior	modification

• Work	closely	with	public	health	agencies	(Daily	Calls)
• Sync	communications	across	impacted	areas,	and	

incident	commands
• Provide	critical	additional	information:

o Monitor	data
o Fire	activity	and	burnout	operations
o Fire	behavior	predictions
o Meteorology
o Incident	command	decisions

o Fire	Pubic	Information	and	posting	on	net,	Inciweb,	
state	smoke	blogs,	social	media,	EPA,	State	air	agencies

o Coordinate	with	partners	on	traffic	smoke	impact	
response	efforts	

o An	application	used	by	all	Air	Resource	Advisors-

o USFS	PNW	Research	Station	AirFire	Team



Smoke 2018 
• Continued increasing state, tribal and county health department engagement

• Increasing Air Resource Advisors being dispatched to State & Tribal Forestry Fires 

• Many new videos on protecting yourself from smoke in western states

• New Southwest Fire Science Consortium NAU video on role of Air Resource 
Advisors – Smoke Impacts, Air Resource Advisors and You!

• Collaboration with NAU-ERI: 
Resources for Predicting and Mitigating Smoke Impacts of Wildland Fires 

• Sharing of all temporary monitoring data – critical issue

• Varying messages regarding:
– Box Fans and filters
– N-95 Masks
– NWS Air quality alerts
– Air quality sensors, use and messaging
– Air Quality Index and Nowcast indices and other thresholds (WA)
– Messaging about indoor air quality during a wildfire smoke impact

• Growing issue regarding non-fire worker exposure to wildfire smoke

• Agricultural impacts of wildfire smoke on agricultural production/yield 



Tools and Opportunities
• 2018 - NWCG Prescribed Fire Smoke Management Guide 
• NWCG - Smoke, Roads and Safety Guidebook to be released in early 

2019 
• NWCG Video for Smoke, Roads and Safety: Check Before They 

Wreck – release next week at USFS Region 8 RT-300 Burn Boss 
Refresher 
• Web based HYSPLIT, PB-Piedmont, BlueSky Playground Version3 

(allows greater fuels info) 
• Southern Integrated Prescribed Fire Information System – on line
• Beware of emerging air quality sensor technology  
• Additional pollutants beyond PM2.5
• USFS PNW-AirFire Team developing a Smoke Planner tool (BlueSky 

Playground with historical meteorological data for planning)

• April 2020 – International Smoke Symposium 3 hosted by NWCG 
Smoke Committee and International Association of Wildland Fire 


