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Presenter
Presentation Notes
Thank you Lisa for the kind introduction.  It’s pleasure to again have the opportunity to share some thoughts about a public health topic that is growing in importance and impact and having relevance to many public health officials across the country, as well as federal, state and local decision-makers.  Today’s topic will be a brief discussion of wildfire smoke and its health effects and some general comments on what tools are available to provide public health guidance during wildfire events.  I will also briefly discuss the Wildfire Smoke Guide for Public Health Officials and an effort that is underway lead by EPA’s OAQPS in partnership with ORD, USFS, CDC to update the wildfire smoke guide over the next month and to provide the draft updated version for use by the States during the 2016 wildfire season.  We will then solicit input from the States that will be incorporated into the writing of the final document with an expected release data of the final version by this time 2017.
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Smoke column rises at the High Park Wildfire in the Arapaho and Roosevelt National Forests and Pawnee National Grassland on June 27, 2012. The High Park Wildfire located approximately 15 miles west of Fort Collins, CO has consumed over 87,284 acres of forest and grassland with approximately 257 homes destroyed. Over 1,773 personnel from the U.S. Forest Service (FS), state and local resources are fighting the wildfire and have achieved 75% containment as of June 28, 2012. The High Park Wildfire began on June 9. 2012 from a lightening strike on private land. U.S. FS photo.



Wildland Fires and Emissions
A Global Public Health Issue

URL: lance-modis.eosdis.nasa.gov/cgi-
Global Fire Map 2/20/2016 — 2/29/2016 bin/imagery/firemap&cgi 2
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Presentation Notes
Wildfire and smoke emission are a global burden and contribute to the burden of disease.   This global map illustrates in dramatic way just how widespread wildfires are. The location of fires as detected by NASA satellites of a 10 day period in February 2016 are identified by a colored dot.  The wide areas of red and yellow indicate the extensive distribution of wildfire.

---------------------------------------------------------------------------------------------------------
Each of these fire maps accumulates the locations of the fires detected by MODIS on board the Terra and Aqua satellites over a 10-day period. Each colored dot indicates a location where MODIS detected at least one fire during the compositing period. Color ranges from red where the fire count is low to yellow where number of fires is large. The compositing periods are referenced by their start and end dates (julian day). The duration of each compositing period was set to 10 days. Compositing periods are reset every year to make year-to-year comparisons straightforward. The first compositing period of each year starts on January 1. The last compositing period of each year includes a few days from the next year.
The About Rapid Response Imagery page provides more information on usage guidelines, product quality, and algorithms for the fire location data.
Fire location data:
MODIS fire location data are distributed in a variety of forms (e.g. interactive web mapper, GIS, Google Earth, text files) through the Fire Information for Resource Management System (FIRMS) at the University of Maryland. The official monthly MODIS active fire location text files are distributed from the University of Maryland via the FTP server fuoco.geog.umd.edu (login name is fire and password is burnt) in the directory modis/C5/mcd14ml. These data lag a few months behind the LANCE fire locations available from FIRMS. The fire detection code is identical to that used to process the official science quality data. However, there will be slight differences in the locations of the fires detected due to the geolocation differences caused by using predicted ephemeris.
Credits:
Fire maps created by Jacques Descloitres. Fire detection algorithm developed by Louis Giglio. Blue Marble background image created by Reto Stokli.

References:
Giglio, L., J. Descloitres, C. O. Justice, and Y. J. Kaufman. 2003. An enhanced contextual fire detection algorithm for MODIS. Remote Sensing of Environment, 87:273-282
Davies, D., Kumar, S., and Descloitres, J. (2004). Global fire monitoring using MODIS near-real-time satellite data. GIM International, 18(4):41-43
Whitewater-Baldy Complex, Gila National Forest, New Mexico, May, 2012
https://picasaweb.google.com/106083692624922066749/Firefighters#5968872886193422882
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Presentation Notes
Wildfires and their emissions affect populations at the regional level.  Some notable wildfires in recent years based on their size or severity are noted here.    


--------------------------------------------------------------------------------------------------------------------------------------------------------
Sydney, Australia, 1994 - http://www.cecilapartments.com/1994-bush-fire-photos---royal-national-park-sydney.html
Over 800 extensive bush fires spread along the coast of New South Wales in summer 1993-1994. Four people were killed – two civilians and two fire fighters, and 27 250 people were evacuated. 800 000 hectares were burnt. 225 homes and other buildings destroyed and a further 150 were damaged 9.

Indonesia, 1997 - "TOMS indonesia smog lrg". Licensed under Public Domain via Wikimedia Commons - http://commons.wikimedia.org/wiki/File:TOMS_indonesia_smog_lrg.jpg#/media/File:TOMS_indonesia_smog_lrg.jpg
Widespread bushfires in Indonesia in 1997 (over 5 018 000 hectares 10 resulted in a haze of air pollution which resulted in severe adverse health effects in Indonesia, Malaysia and Singapore 11 .

Canada, 2003 - 2500 fires started in British Columbia in 2003 during a period of particularly hot, dry weather 12. Many urban areas were affected; 334 homes were destroyed and 45 000 people evacuated. The total cost of the fire storm is thought to be around $700 million (Canadian dollars). Three deaths were reported – all pilots who died when trying to put out the blaze.

California, 2007 - http://commons.wikimedia.org/wiki/File:Wildfire_California_Santa_Clarita.jpg#/media/File:Wildfire_California_Santa_Clarita.jpg
Wildfires in Southern California in October 2007 burnt over an area of 202 300 hectares, destroying around 1 500 homes. Nine people died 13

Victoria, Australia – 2009 http://commons.wikimedia.org/wiki/File:Ftgfire.jpg#/media/File:Ftgfire.jpg
Black Saturday, one of Australia’s worst natural disasters occurred on 7 February 2009, when temperatures in Melbourne reached 46.4°C (the hottest on record). Bushfires which had started earlier in the day swept across the region, blown by 100km/h winds. Over 141 600 hectares burned. 173 people died, 414 were injured 14

Russia, 2010 – http://commons.wikimedia.org/wiki/File:Smoke_from_forest_fires_Sheremetyevo_20100807_01.JPG#/media/File:Smoke_from_forest_fires_Sheremetyevo_20100807_01.JPG
In summer 2010, the western part of the Russian Federation experienced extreme heat and severe wildfires. More than 20 000 forest fires over an area of 2800 km2 were recorded, emitting high levels of carbon monoxide and particulate matter. Cumulative excess deaths in July and August of 2010 amounted to 54,000 compared to the same period in 2009
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Wildfires are not new to the U.S.  In preparing for the webinar I learned some history of wildfire and that one of the first comprehensive historical accounts of a wildfire in North America was by Lewis and Clark.  As shown in this slide there were a number of major fires during the 19th century.  The Miramichi Fire in Maine and New Brunswick burned 3 million acres, and The Great Fire in Oregon in 1845 burned 1.5 million acres.

-----------------------------------------------------------------------------------------------------------------------------------------------
OCTOBER 7, 1825
The Miramichi Fire
Maine and New Brunswick—Three million acres burned and 160 people killed.

1845
The Great Fire
Oregon—1.5 million acres burned.

1853
The Yaquina Fire
Oregon—450,000 acres burned

1865
The Silverton Fire
Oregon—one million acres burned

OCTOBER 8, 1871
The worst recorded forest fire in North America history
Peshtigo, Wisconsin—fire burned over 1.2 million acres and killed 1,182 people. Fires in Lower Michigan—burned over 2.5 million acres, destroyed over 3,000 buildings killed 200 people. The Great Chicago Fire destroyed over 17,400 structures and killed 250 people.

SEPTEMBER 1, 1894
Hinckley Fire
Fire burns 160,000 acres, destroys the town of Hinkley, Minnesota, and killed 418 persons.
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By contrast today while the number of wildfires does not appear to be increasing as the graphic on the right shows the total acreage burned each year has on average increase substantially in recent years and importantly the number of housing units and the associated population potentially impacted has risen substantially.  Today nearly 10% of all land with housing is situated in the wildland-urban interface, and nearly 40% of housing units are at risk from wildfire.
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Presentation Notes
The EPA has an interest in wildfire emissions because of our mission to protect public health and the environment.  The trends of increasing fire size & severity result in a greater risk to health and a greater contribution to air quality.  We also have interest related to the impact of emission for understanding 
global climate change.
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Presentation Notes
Wildfire emissions are complex physically and chemically.  On the right side of the slide you see a scanning electron micrograph of particulate matter generated in a wildfire.  Yet, emissions also include gases such as carbon monoxide and air toxics, heavy metal, volatile organic carbon.  When emissions interact with Nitrogen dioxide in urban centers the result can be the formation of ozone.
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SEPA Health Effects of Wildfire Smoke
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A systematic review of the physical health impacts from @k,k
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Australia 1996-2007: a case-crossover analysis

Fay H Johnston'", Stuart Purdie?, Bin Jalaludin®®, Kara L Martin®®, Sarah B Henderson’ and Geoffrey G Morgan®®
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Presentation Notes
Wildfire emissions are now know to have substantial health effects.  Two recent papers are highlighted here.  A systematic review of the literature by Liu and colleagues that appeared in the journal Environmental Research last year that summarizes what is known about wildfire smoke and health.  And a very informative research paper by that describes the association between air pollution attributed to forest fires and emergency department visits.

http://www.ncbi.nlm.nih.gov/pubmed/?term=liu+jc,+bravo+ma
http://www.ncbi.nlm.nih.gov/pubmed/?term=Johnston+FH,+Purdie+S,+martin+KL
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SEPA Health Effects of Wildland Fires
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Health effects known or suspected to be caused by
wildfire smoke:

e All-cause mortality

e Asthma & COPD exacerbations

e Bronchitis & pneumonia

e Childhood respiratory disease

e Cardiovascular outcomes

e Adverse birth outcomes

* Anxiety

e Symptoms such as: eye
irritation, sore throat, wheeze,
cough, & chest pain

Elliott CT. Guidance for BC Public Health Decision Makers During Wildfire Smoke Events 2014
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Presentation Notes
Based on the body of evidence to date we can say that wildfire emissions contribute to all-cause mortality, worsening of asthma and chronic obstructive lung disease, bronchitis and pneumonia, childhood respiratory disease, clinical cardiovascular events and adverse birth outcomes, anxiety and symptoms such as: eye irritation, sore throat, wheeze, cough, & chest pain.
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Presentation Notes
The next slide shows the overall health effects attributable to air pollution exposures in the form of a pyramid with excess deaths at the apex.  As one moves downward in the pyramid the severity of the health effect diminishes, yet the number of people affected increases.  The point I what to make here is that the deaths represent only the smallest number of people impacted.  Hospitalizations, utilization of the health care system and discomfort impacting work or enjoyment of life contribute substantially to the overall societal burden of ambient air pollution.
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Presentation Notes
I don’t want to overwhelm you with clinical data, yet I do wish to share some results from a recent paper related to wildfire emissions and out-of-hospital cardiac arrest and hospitalizations for ischemic heart disease.  As shown in the left-hand panel you can see the percent increase in OHCA related to wildfire smoke.  And this effect was greater in people over the age of 65 and men.  Similar findings occurred for ischemic heart disease except instead of men women appeared to be more sensitive.


-------------------------------------------------------------------------------------------------------
 OHCA. Percentage increase in risk (and 95% CI) of out-of-hospital cardiac arrests by age and by sex for interquartile range increase in PM2.5 by 9 μg/m3 after adjusting for temperature and relative humidity for lag 0 to 1 (lag 0 to 1: averages of exposure concentrations on the day of the event and exposure concentrations 1 day before the event). OHCA indicates out-of-hospital cardiac arrests; PM2.5, fine particulate matter.
post-content

IHD. Percentage increase in risk (and 95% CI) of hospital admission for IHD (by age and by sex) for an interquartile range increase in PM2.5 by 9 μg/m3 after adjusting for temperature and relative humidity at lag 2 (exposure concentrations 2 days before the event). IHD indicates ischemic heart disease; PM2.5, fine particulate matter.

Percentage Change % (95% CI) in Risk of Out-of-Hospital Cardiac Arrests, Hospital Admissions, and ED Visits for IHD, AMI, and Angina for an IQR Increase in PM2.5 by 9 μg/m3 at Various Lag Days
Health Outcome	Lag 0	Lag 1	Lag 2	Lag 0 to 1	
Out-of-hospital cardiac arrests	4.55 (0.54 to 8.72)	2.85 (−0.46 to 6.28)	2.88 (−0.22 to 6.09)	6.98 (1.03 to 13.29)	
Hospital admission					
 IHD	−1.12 (−2.67 to 0.45)	0.69 (−0.78 to 2.20)	1.86 (0.35 to 3.4)	−0.96 (−3.30 to 1.43)	
 AMI	−1.50 (−3.80 to 0.85)	0.41 (−1.7 to 2.6)	2.34 (0.06 to 4.67)	−1.71 (−5.15 to 1.84)	
 Angina	−0.93 (−3.15 to 1.30)	0.56 (−1.55 to 2.66)	0.90 (−1.22 to 2.48)	−0.72 (−4.09 to 2.10)	
ED visits					
 IHD	−2.10 (−4.03 to −0.12)	1.63 (−0.39 to 3.71)	2.07 (0.09 to 4.09)	−0.98 (−3.96 to 2.08)	
 AMI	−3.86 (−6.90 to −3.61)	2.34 (−0.75 to 5.53)	0.75 (−2.44 to 4.06)	−1.86 (−6.65 to 3.11)	
 Angina	−2.44 (−5.08 to 0.27)	1.54 (−1.11 to 4.26)	1.71 (−0.74 to 4.23)	−1.64 (−5.74 to 2.64)	
Statistics reflect the adjustment for temperature and relative humidity. AMI indicates acute myocardial infarction; ED, emergency department; IHD, ischemic heart disease; PM2.5, fine particulate matter.
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Who i1s at Risk from Wildfire Smoke

0n

EPA NHANES 2007-2010, N=10,898
Susceptible category “ Percent (95% Cl)
None 7135 73.0(71.4, 74.6)
Respiratory only 642 6.4 (5.5, 7.2)
Cardiovascular only 319 2.6 (2.3, 2.9)
>65 years only 1713 10.9 (10.1, 11.8)
Respiratory and cardiovascular 136 1.0 (0.7, 1.3)
Respiratory and >65 years 220 1.6 (1.3, 1.8)
Cardiovascular and >65 years 608 3.8(3.3, 4.3)
All three groups 125 0.7 (0.5, 0.9)

NHANES = National Health and Nutrition Education Survey
Wells EM, Dearborn DG, Jackson LW (2012). PLoS ONE 7(11): e50526 12
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Presentation Notes
So given that people with respiratory and cardiovascular diseases and the aged are at higher risk, just what percentage of the population does this represent.  In a study by Wells and colleagues published in the medical journal PlosOne the National Health and Nutrition Examination Survey was used to make such a determination.

------------------------------------------------------------------------------------------------------------------
NHANES = National Health and Nutrition Examination Survey; CI = confidence interval.�aN is the unweighted sample N; percents are corrected for survey design and may not sum to 100 due to rounding. 
doi:10.1371/journal.pone.0050526.t002 

27% falls into a least one susceptible group category!
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What they found was that 27% falls into a least one susceptible group category!


---------------------------------------------------------------------------------------------------------------------
NHANES = National Health and Nutrition Examination Survey; CI = confidence interval.�aN is the unweighted sample N; percents are corrected for survey design and may not sum to 100 due to rounding. 
doi:10.1371/journal.pone.0050526.t002 
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Presentation Notes
An important question for public health officials is “Is the pubic interested in information on air quality and wildfire smoke?”  This slide was provided by Ana Rappold an epidemiologist in ORD who has evaluated the interest in air quality associated with wildfires in Washington State by looking at the frequency that individuals looked at EPA’s AirNow website.  On the left panel you see Washington state with colored circles that represent both the size and location of large wildfires during 2015.  On the right you see the session hits on AirNow from July to November.  What is very apparent is that the level of interest was directly related to the size of the fire. For example, the North Star fire that burned more than 200,000 acres was associated with more than 45,000 hits each day.  So appears to be clear.  The public is seeking this information.  Yet, from a public health perspective are we providing the right kind of information in a way people can use it?  More research is needed in risk communication to better understand how to communicate this critically important information.
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Given that the public is seeking this information.  One can ask what do they do with it.  In a paper by Wells and colleagues used the National Health and Nutrition Examination Survey (NHANES) to also look at whether people changed their activity in response to poor air quality.

----------------------------------------------
Odds ratio (95% confidence interval)a for changing activity due to poor air quality by susceptible category, NHANES 2007–2010, N = 10,898. 

The model incorporates complex survey design and survey weights.
Model adjusted for gender, education, race/ethnicity, smoking status (based on serum cotinine), and body mass index category.

In our analysis, 12.0% of the study population changed activities due to bad air quality, and 25% of those with a respiratory condition changed activities.
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What they found was that 12.% of the study population changed activities due to bad air quality, and 25% of those with a respiratory condition changed activities.

--------------------------------------------------------------------------------------------
Odds ratio (95% confidence interval)a for changing activity due to poor air quality by susceptible category, NHANES 2007–2010, N = 10,898. 

The model incorporates complex survey design and survey weights.
Model adjusted for gender, education, race/ethnicity, smoking status (based on serum cotinine), and body mass index category.

In our analysis,.
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Because of two very similar types of fires in eastern NC occurring only three years apart we had the opportunity to examine the reproducibility of the health effects associated with exposure to wildfire emissions.  This work has been led by Ana Rappold who found the 2008 Pocosin Lakes National Wildlife Refuge fire to the associated with a number of respiratory conditions and heart failure.  In 2011 another pocosin fire very close to the first one occurred and again health outcomes were evaluated.  Interestingly, during the second fire the heart failure signal was not observed.  While there are many potential explanations for this discrepancy its also possible that increase awareness of the health effects of wildfire among a population sensitized by the 2008 event led to fewer evetns.
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HEPA Filtration Improves Vascular Function
Wood smoke impacted community - British Columbia
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RHI = Reactive hyperemia index, a measure of an artery’s capacity to respond to low O,

HEPA filtration improved blood vessel function in people older than 43 years, having BMls
>25, and spending more than 75% of their time indoors

HEPA filtration improved biomarkers of inflammation in men and in people having BMls >25
Allen et al. AJRCCM 2011 18
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Presentation Notes
Model estimates of exposure reduction effects on reactive hyperemia index (RHI) (upper panel) and blood and urine markers (lower panel) stratified by use of a wood-burning stove. *Exposure contrasts for continuous exposure metrics are the median within-participant change between non–high-efficiency particulate air (HEPA) filtration and HEPA filtration periods to allow for a comparison of effect sizes between exposure metrics with different distributions. The exposure contrasts are: indoor particulate matter with a diameter less than 2.5 μm (PM2.5) in wood-burning homes = −7.5 μg/m3; indoor PM2.5 in non–wood-burning homes = −6.2 μg/m3; indoor-generated PM2.5 in wood-burning homes = −6.3 μg/m3; indoor-generated PM2.5 in non–wood-burning homes = −2.1 μg/m3. CRP = C-reactive protein; 8-iso = 8-iso-prostaglandin F2α; MDA = malondialdehyde.
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h_CircuIating Constituents onchj{' -af‘s 5 .i-ve0| Neural Response |
Blood @ 0 s
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Pulmonary oxidative
stress & inflammation

PM or constituents @ SYSTEMIC | o
in the circulation “SpILL-OVER” ANS imbalance

Systemic Oxidative stress and Inflammation

Acute phase response * Adipokines
t Clotting factors (PAI-1)
Fibrinogen, CRP

Activated or 1 { Activated or
Inflamed liver l Direct actions l Inflamed fat

ACUTE: Endothelial dysfunction, Vasoconstriction, Plaque instability, Coagulation, Thrombosis,
Arrhythmias

CHRONIC: LV hypertrophy, Atherosclerosis, Arterial Stiffness, Metabolic Syndrome: HTN, Insulin
resistance, Dyslipidemia

19


Presenter
Presentation Notes
You might be saying to yourself at this point. I can easily see how inhaling wildfire smoke can cause respiratory conditions, but how can it cause a heart attack or sudden death.  This slide shows the current thinking on the potential mechanisms linking particulate exposure to cardiovascular events.  In brief, particles interact with the lung and produce inflammatory proteins that travel throughout the body having effects outside of the lungs.  Its also known that particles activate the protein receptors in the lung that are linked to the central nervous system leading to changes in signals to the body including the heart and blood vessels.  There is also the possibility that the smallest particles move into the blood and brain where they act.  Research is ongoing to understand these mechnisms and to learn how they might be interupt. 
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EPA

Protecting the Health of the Public

» National Interagency Fire Center
(NIFC)

+ Coordination of Federal Agencies Efforts
on National Fire Planning and Operations

«» USFS, BLM, NWS, NPS, BIA, FWS, NOAA,
NBC, NASF, FEMA — U.S. Fire
Administration

» Department of Agriculture

X/

** U.S. Forest Service

e Fire Research — Pacific Northwest, Pacific
Southwest, Rocky Mountain, Northern, &
Southern Stations

> BlueSky — Wildland Fire Emissions and Smoke
Forecasting Model, Emission Factors, Fuel Research

* Fire Management - Suppression, Fuels
Management, Predictive Services

e Burned Area Emergency Response — After Fire
Support

» National Oceanic and Atmospheric
Administration (NOAA)

X/

+* National Weather Service
* Fire Weather Planning Tools

Interagency Cooperation

» Department of Interior

*¢ National Park Service

* Fire Management - Suppression, Fuels
Management

%* Bureau of Land Management

e Fire and Aviation Program — Suppression, Fuels
Management, Predictive Services

+* U.S. Geological Survey
* Data Management - National Mapping Facilities,
Maintains Satellite Land Remote Sensing Data
»National Aeronautics and Space
Administration (NASA)

+»+ Satellite Products (Aqua, Aura, MODIS, Fire
Information for Resource Management
System)

> Centers for Disease Control &

Prevention (CDC)
» Environmental Protection Agency

/

** National Ambient Air Pollution Regulations

** Fire Research & Human Health Assessmen;cO


Presenter
Presentation Notes
Many federal departments and agencies work collaboratively to protect the public from wildfire.  I won’t go into a description of the slide but it should be apparent there is substantial involvement at the federal level.


EPA Research

ORD’s Wildfire Emissions Research Program

<E

» EPA Expertise - Linking Air Pollution to Health Effects
**Source Emission to Exposure (NRMRL & NERL)

e Emission Characterization * Ambient Monitoring Methods

* Atmospheric Chemistry * Human Exposure

s*Health Effects (NHEERL)

* Mechanistic Toxicological Effects * Epidemiological Modeling

**Multi-pollutant Context (NHEERL)

* Human & Animal Models

**Model Development & Assessment (NERL)
» Deterministic Modeling (CMAQ) * Receptor Modeling (PMF, Unmix, CMB)

» EPA Expertise - Climate Change & Health Risk Assessment
*¢Data Integration & Analysis
**Health Communication (AQl, Healthy Heart)


Presenter
Presentation Notes
The Office of Research and Development is actively engaged in wildfire research applying its expertise to better understand the links between wildfire emission and health effects.  Work supported by the national research programs includes characterizing emission, atmospheric chemistry, ambient monitoring methods and human exposures.  Our environmental health scientists are using epidemiological methods and models to understand the the effects of emissions on public health and also the potential benefits of public health messaging of smoke forecasts.  Such studies are complemented by cellular and animal toxicology studies to better define the biological mechanisms accounting for such effects.  Of particular interest is measuring the relative toxicity of different types of fuels and how those toxicities change depending on the local conditions.  Scientists in our National Exposure Research Laboratory are working to incorporate wildfire emission into their models of air pollution.  We are also trying to better understand the potential impact of climate change on wildland fire risk and implications for health.


EPA Research
EPA

ORD’s Wildfire Emissions Research Program

Aerial Sampling

Terrestrial Sampling

* Onboard Computer with Data Transmission
e User-set CO, Triggering of Samplers

* GPS, CO,, CO

e Semi-Volatile Organic Compounds (SVOCs)
* Volatile Organic Compounds (VOCs)

e Black Carbon (BC)

* Brown Carbon

e PM by Filter (PM, s, PM,,)

* Continuous PM, ., PM,,

* 3D-anemometer )
Courtesy of Matt Landis NERL 22
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Presentation Notes
The next two slides provide just two examples of the work that is being done using sophisticated sampling technologies to collect and measure the emissions from fires.  You can see the long list of particulates, gases and chemicals that can be monitored using drones, weather balloons and land based-sampling methods.


>
S EPA ORD -Quantifying Smoke Toxicity
7 JFSP Research Plan FY 2015-2017

—

Research Goals:

1) Compare the relative cardiopulmonary toxicity and mutagenicity of PM emissions from
different fuel types (e.g., pine, oak, peat, chaparral) and burning conditions (e.qg.,
flaming, smoldering)

2) Provide a potency ranking matrix

Combustion Collection/ Analysis Toxicity Test

WT & K/O Toxicity

Particle and Gas ‘ ; } Ranki
Cryotrap Phase Chemistry & » Matrix
System Mass Balance N

Fire
Emissions

Joint Fire Science Program

http://www.firescience.gov o, v, of Matt Landis NERL & lan Gilmour NHEERL/ORD/EPA 23


Presenter
Presentation Notes
Some of the cutting edge work is being supported by the Joint Fire Science Program. The Joint Fire Science Program is an interagency research program established by Congress in 1998 to foster research on wildfire.  The Department of the Interior and the Department of Agriculture govern the program.  This slide Compare the relative cardiopulmonary toxicity and mutagenicity of PM emissions from different fuel types  (e.g., pine, oak, peat, chaparral) and burning conditions (e.g., flaming, smoldering).  One of the goals is to provide a potency ranking matrix for the various types of fuel, for example pine, oak, peat, or grasses.
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Presenter
Presentation Notes
One of the best sources of up-to-date information about wildfire and its impacts on air quality is the AirNow website. Within the EPA it is the Office of Air and Radiation that supports the AirNow website which is the internet portal for valuable information about local air quality and educational material for the public and health care providers.  Now included on the AirNow website in the upper right hand corner is a link to Current Wildfire Conditions.
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Presenter
Presentation Notes
When you click this link you are provided with a map of North America with the location of all active wildfires as shown on this screenshot taken from today.   On the right-hand side of the screen is a small tab next to the arrow that when activated will open a new screen allowing the viewer to explore additional data layers on the map.


AlIrNow
Current Fire Conditions
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Latest PM, 5 AQI from Temporary Monitors

Latest PM; 5 AQI from AirNow Monitors

Incident Information System (InciWeb)
Hazard Mapping System Fire Locations
Hazard Mapping System Smoke Plumes

Explanation of Map Layers

o Latest PM, 5 AQI from Temporary Monitors shows particle
pollution observed at portable, temporary PM2.5 monitors near
large, active wildfires. These monitors are deployed by US Forest
Service and state and local agencies for measuring air quality
during wildfires. They may be moved based on wildfire locations.
Data are not fully verified and only intended for real-time air quality
reporting.

« Latest PM; 5 AQI from AirNow Monitors shows particle pollution

observed at monitors operated by state, tribal, or local monitoring
agencies using federal reference or equivalent monitoring
techniques. Data are considered preliminary and non-regulatory.

¢ Incident Information System (InciWeb) shows the locations of
active wildfires from the InciWWeb website. Chrome and Firefox only.

« Hazard Mapping System Fire Locations are fire locations
detected by satellites operated by the National Oceanic and
Atmospheric Administration (NOAA) Hazard Mapping System.

« Hazard Mapping System Smoke Plumes are smoke plumes
analyzed by the National Oceanic and Atmospheric Administration
(NOAA) Hazard Mapping System. Darker colors indicate denser
smoke concentrations. The plumes may be at ground-level or high
up in the atmosphere.

Zoom to Continental USA ﬂ Go
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Presentation Notes
The data layers include the fire locations from the Hazard Mapping System. Latest PM2.5 AQI from Temporary Monitors. And from AirNow Monitors, and an Illustration of Smoke Plumes from the Hazard Mapping System,  and a link to the wildfire Incident Information System (InciWeb).
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Current Advisories

Fires and Health

Before, During, and
After a Wildfire

More Fire Tools

= NOAA Smoke Forecast Tool - Maps of surface and vertical smoke can
be found under "Additional Air Quality Forecast Guidance.”

o NOAA's Fire Weather Outlook - This tool maps fire watches and
warmnings.

o GEOMAC Wildland Fire Support - Access maps of current fire
locations using this tool from the Geospatial Multi-Agency
Coordination Group (GEOMAC).

o MODIS Active Fire Mapping - This site from the USDA Forest Service
Remote Sensing Applications Center (RSAC) maps active fires.



Presenter
Presentation Notes
At the bottom of the page there are three buttons the provide links to “Current Advisories”, information about “Fires and Health” and what to do “Before, During and After a Wildfire”


- AirNow
\"'IEPA Current Advisories

Local Air Quality Conditions

AirNow —— T

ome >> Headline
Smoke Advisories and Forecasts

Fires and Your Health

Fires: Current Conditions
Adpvisories and Forecasts
United States
Alaska

Alaska DEC Wildfire Information
Arizona

Arizona Wildfire Information

California

Butte County Air Quality Management District

Northern Sierra Air Management District
Shasta County Air Quality Management District
Shasta County (Redding) Air Quality Webcam

South Coast Air Quality Management District
Ventura County Air Pollution Control District

Colorado

Colorado Wildfire Smoke Health Advisories
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Presentation Notes
The Current Advisories and Forecasts page provides up-to-date information at the state level.


®

AlrNow
Fires and Your Health

—

EPA

?:ires and Your Health

Smoke is made up of a complex mixture of gases and fine particles produced when wood and other organic materials burn. The biggest health threat
from smoke is from fine particles. These microscopic particles can get into your eyes and respiratory system, where they can cause health problems
such as burning eyes, runny nose, and illnesses such as bronchitis. Fine particles also can aggravate chronic heart and lung diseases - and even are

linked to premature deaths in people with these conditions.

If you are healthy, you're usually not at a major risk from short-term exposures to smoke. Still, it's a good idea to avoid breathing smoke if you can help
it. Everyone should take the steps below when wildfires are present.

v C— - A
.

Archive Image courtesy of
NASA Modis

Fires and smoke an;r;ss Alaska and Northern Canada

Use common sense. If it looks smoky
outside, it's probably not a good time to mow
the lawn or go for a run. And it's probably not
a good time for your children to play
outdoors.

Pay attention to local air quality reports.
Stay alert to smoke-related news coverage
or health warnings.

Visit AirNow to find out the Air Quality Index
in your area. As smoke gets worse, the
amount of particles in the air changes - and
so do the steps you should take to protect
yourself. AirNow recommends precautions
you can take to protect your health when air
pollution gets bad.

If you are advised to stay indoors, take
steps to keep indoor air as clean as possible.
When smoke levels are high, try to avoid
using anything that burns, such as wood
fireplaces, gas logs, gas stoves - and even
candles! Don't vacuum. That stirs up
particles already inside your home. And don't
smoke. That puts even more pollution in your
lungs, and in the lungs of people around you.

If you have asthma or other lung disease, make sure you follow your doctor's directions about taking
your medicines and following your asthma management plan. Call your doctor if your symptoms

worsen.

Run your air conditioner if you have one. Keep the fresh air intake closed and the filter clean to prevent
bringing additional smoke inside. Note: If you don't have an air conditioner, staying inside with the windows
closed may be dangerous in extremely hot weather. In these cases, seek alternative shelter.

¢ How Smoke from Fires Can

Health Resources

Affect Your Health - Leamn
steps you can take to prote

your

o Particle Pollution and Your

Health - Find out if you are at
risk from exposure to particle
pollution, and what health
effects can be caused by
particles: : ; B,

ut PDF),

Educational Resources

preparedness and response.

California Air Resources
Board SMP Public Outreach
Protocol - Tools and Materials

EXIT AIRNOW »

Wildfire Guide for Health
Officials
EXIT AIRNOW »

FOR KIDS- Follow Smoky
Bear's advice when wildfires
are in your area!
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Presentation Notes
The Fires and Your Health Paper provides useful information about smoke and health.  It also provides links to health resources and educational resources.


S EPA AirNow’s Link to CDC
s CDC’s Emergency Preparedness & Response

—

| Centers for Disease Control and Prevention SEARCH Q

I CDC 24/7: Saving Lives, Protecting People™
CDCA-ZINDEX v

Emergency Preparedness and Response

Information on Specific Types of Emergencies > MNatural Disasters and Severe Weather > Wildfires

Natural Disasters and

Severe Weather
Earthquakes + Wildfires
L : English v
Extreme Heat + n u anguage nglis
Floods *  More and more people make their homes in areas that are prone to wildfires. You can take steps to be ready for a wildfire and prepare your
Hurricanes + home and landscaping to reduce your risk. Learn how to protect yourself and your family from a wildfire, evacuate safely during a wildfire, and
how to stay healthy when you return home.

Landslides & Mudslides
Lightning T Before a Wildfire
Tornadoes + ¢ Wildfire...Are You Prepared? &

¢ |s your home Firewise &
Tsunamis + v

e MakeaPlan

+

Volcanoes

Wildfires =

Before a Wildfire

During a Wildfire
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Presentation Notes
The Before, During and After Wildfire button provides a link to the CDC’s emergency Preparedness and Response website where information about wildfire can be found.


Wildfire Smoke:
A Guide for Public Health Officials

Wildfire Smoke Wildfire Guide developed in 2001
A Guide for Public Health Officials ° Response to 1999 fires on Hoopa

Revised July 2008
(With 2012 AQI Values)

reservation
* Meetings in 2000 (CA OEHHA) and 2001

(Univ. of Washington) initiated its

development
e Recommendation based on limited health

or air quality information
e The Guide - developed by EPA, CA and WA
without any agency taking ownership. It
was widely used by state/local agencies.
Revised in 2008
» Better information about health effects of
PM & more continuous monitoring data

was incorporated.
e Same partners made revisions. The guide

is still widely used. 32

http://oehha.ca.gov/air/risk assess/wildfir
e.html
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Presentation Notes
Probably one of the most important guidance documents for public health officials providing information to protect the public from the adverse effects of wildfire smoke is the Wildfire Smoke: A Guide for Public Health Officials.  This publication emerged in response to the 1999 fires on the Hoop reservation.  Led by the University of Washington and the CA Office of Environmental Health Hazard Assessment the original guide base based on limited health and air quality information.  The Guide was updated in 2008 when more health information was known.  A current version can be found on the CA OEHHA website and the link is shown here. 

http://oehha.ca.gov/air/risk_assess/wildfire.html

Wildfire Smoke:
A Guide for Public Health Officials

Wildfire Smoke e Composition of smoke
A Guide for Public Health Officials . . . .
Revised July 2008 e Characteristics of wildfire smoke

(With 2012 AQI Values)

* Health effects of smoke

e Sensitive populations

e Specific strategies to reduce smoke
exposure

e Estimating particulate matter levels

e Recommendations for public health

actions
* Preseason public service
announcements
e Public advisories and protective
measures

e Bibliography



Presenter
Presentation Notes
For those of you who do not know the document I’ve listed some of the key elements of the Guide.  These include the Composition of smoke, Characteristics of wildfire smoke, Health effects of smoke, Sensitive populations, Specific strategies to reduce smoke exposure, Estimating particulate matter levels, Recommendations for public health actions including Preseason public service announcements and Public advisories and protective measures.



»
SEPA Public Health Recommendations

Exposure Reduction Measures

—

An individual can be advised to:

— Stay indoors

— Reduce outdoor physical activity < N

Reducing time outdoors during wildfire
smoke events:

— Respirators (e.g., N-95) can help in the short-term Advice o stay Indoors, advice t reduce

outdoor physical activity and cancelling
outdoor events

— Activate asthma/COPD action plans

March 31, 2014

— Use a home clean air shelter

A community can be advised to:
Guidance for BC Public Health Decision
- . Ca ncel Outdoor events Makers During Wildfire Smoke Events
— Provide community clean air shelters September 2014
— Increase air filtration in institutions
— Evacuate

Elliott CT. Guidance for BC Public Health Decision
Makers During Wildfire Smoke Events. 2014 YN P it 34


Presenter
Presentation Notes
For completeness I must mention two documents produced by the British Columbia Center for Disease Control.  One is entitled Guidance for BC Public Health Decision Markers During Wildfire Smoke Events, and the other is Evidence Review: Reducing time outdoors during wildfire smoke events: Advice to stay indoors, advice to reduce outdoor physical activity, and cancelling outdoor events. Some of the general recommendations are shown on this slide.  For the individual. Stay indoors. Reduce outdoor physical activity. Consider an N-95 respirators in the short-term.  Activate asthma/COPD action plans. Use a home clean air shelter.  At the community level decisions can be made to Cancel outdoor events.  Provide community clean air shelters. Increase air filtration in institutions. Or, Evacuate



Wildfire Smoke

A Guide for Public Health Officials
Revised July 2008
(With 2012 AQI Values)

Wildfire Smoke Guide:
Anticipated Upgrades

Why Revise It Now

<> Stronger evidence base is available.
<> Federal partners are now making revisions
with input from state and local partners.

Writing Team Partners

<> EPA Office of Air & Radiation (Lead)
(Office of Air Quality Planning and Standards)
EPA Office of Research & Development (National
Health & Environmental Effects Research Lab)
CDC — Natl Center for Environmental Health
CDC - Pediatric Environmental Health Specialty
Units
US Forest Service

R

Anticipated Upgrades

<> Better defined health effects
<> Children’s health


Presenter
Presentation Notes
This Spring a group of federal partners has started the process to up-date the Guide.  So if its so useful why should we up-date it. Because of the importance of this document and because of the continued emergence of new health data a group of federal partners have joined together to up-date the Guide this Spring.  Led by Susan Stone in the Office of Air and Radiation



[

Expected Products and Timeline
Draft and Final Wildfire Guide

2016

Early March  Writing of revision with partners underway

Late March  Complete initial revision

Early MayState comments provided to EPA as written comments

End of May  First Draft Revised Guide

Jun, Jul, Aug Deliver Draft Revised Guide for use during 2016 fire season

Late Sept EPA summarizes comments from States’ from wildfire season experience and
needs into further revision

2016-2017

Winter EPA and writing team work to finalize the document based on state input

Winter Work with partners to develop communication and outreach strategy for the
Final Guide

2017

Release Final Guide prior to 2017 fire season

36
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Presentation Notes
This slide provides a general outline of the anticipated timeline for producing and delivering the draft up-dated Wildfire Guide.  Our writing group is already working to complete a first draft by the end of March.  In April after our individual organizational approvals we plan to send the document to the States for comments that we hope to get back early in May.  We will then incorporate these comments into a second draft.  Our expectation is to have this first revised draft ready to deliver to the States to use during this coming year’s wildfire season.  Late in the summer we will ask for feedback on the document and how it can be improved.  We hope to be able to present these comments at the fall ASTHO and ECOS meetings and then to complete a final draft for approval during the Winter of 2016-17 and have a final version available by 2017’s wildfire season.  The timeline is ambitious but the writing team is committed to getting this done.


WILDFIRE GUIDE - A GUIDE FOR PUBLIC
HEALTH OFFICIALS, UPDATED JUNE 2013

Wildfire Smoke

A Guide for Public Health Officials
Revised July 2008
(With 2012 AQI Values)

http://oehha.ca.gov/air/risk assess/
wildfire.html

Contact information: Wayne Cascio, MD
email: cascio.wayne@epa.gov

For More Information Visit

WWW.airnow.gov

— EPA AirNow
WWW.Uusfs.gov

— U.S. Forest Service
www.cdc.gov

— Wildfire
WWW.NAsa.egov

— Satellite imaging
WWW.NO0aad.gov

— Forecasting

www.nifc.gov

— National Interagency Fire Center
www.firescience.gov

— Joint Fire Science Program

37
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Presentation Notes
For more information please visit the websites listed on this slide.  The slides will be available through your link to the webinar.  I hope you have found this presentation useful and have a better appreciation for the work the EPA is contributing to protecting public health and making our communities more resilient to the impacts of wildfire emissions. I will be pleased to answer your questions.


http://www.airnow.gov
http://www.cdc.gov
http://www.cdc.gov
http://www.nasa.gov
http://www.noaa.gov
http://www.nifc.gov
http://www.firescience.gov
http://oehha.ca.gov/air/risk_assess/wildfire.html

®

wEPA Questions

—

Thankyou

Wayne E. Cascio, MD, FACC, FAHA
Environmental Public Health Division

ORD/National Health Environmental Effects Laboratory
U.S. Environmental Protection Agency
Email: cascio.wayne@epa.gov

38
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Presentation Notes
Thank you.
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