Welcome to today’s webinar,

Western Wildfires: Keeping Communities from
Polluted Air

May 21, 2018

Thank you for your interest and attendance!
Please use your computer speakers to listen to today’s presentation.

Please submit your questions and comments in the Q&A box.
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Golfers finish a round as massive
Oregon wildfire rages behind them

By Doug Criss, CNN
(® Updated 11:26 AM ET, Thu September 7, 2017

These golfers in Washington state give new meaning to the term "playing through."”

Story highlights

The Eagle Creek fire came within view of a
Washington state golf course

(CNN) — Everybody knows golfers just hate to stop a
good round.

So, when the Eagle Creek fire, a 31,000-acre blaze
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Multnomah County

Sept. 16 air quality poor for sensitive populations

September 7, 2017

Updated for Saturday, Sept. 16: Air quality today is unhealthy for sensitive groups. Children, elderly and those with chronic health
conditions like heart and lung conditions should stay inside. If they must be outside, avoid intense activity.

The Multnomah County Health Department reports wearing a mask on a day like today is of little help unless it has been specially-
fitted with a tight seal around the face that is confirmed.

The County Health Department continues to work closely with the Oregon Health Authority and Department of Environmental Quality
to monitor these issues. Read more about considerations for vulnerable populations.

The elderly and people
with chronic heart and
lung problems

People over age 65 and those with known
heart and lung problems like asthma and
emphysema are more sensitive to lung
irritation from breathing in small particles.
They may have cough, wheezing, trouble
breathing, chest tightness,
lightheadedness or unusual tiredness. Itis
especially important that anyone with
these conditions stay inside and have their
usual medications on hand. Anyone with
symptoms that are severe or don't get
better should contact their healthcare
provider right away.

Eagle Creek Fire, Sept. 5, 2017. The National Wildfire Coordinating Group
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Wildfires in California, 2017

* Most destructive wildfire B, o
season in California history B Sy LY
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Major Fires, December 2017. Source: CAL FIRE 2017 Statewide Fire Map

— 230,000 people evacuated

— Caused traffic disruptions, school closures, hazardous air conditions,
power outages, deaths, and billions of dollars in insured damages alone.
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Thomas Fire - comparison
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Thomas Fire

e Largest firein CA’s recorded history: 281,893 acres
e Santa Barbara and Ventura Counties

* Destroyed more than 1,000 structures, cost over $177
million to fight
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Thomas Fire
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Wildfires

Acres burned by wildfire under current climate @ 19812000
change trajectory for Southern California @ V%
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Source: UCLA loES Center for Climate Change ioes.ucla.edu/climate Jinetal. 2015
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Los Angeles County Department of
Public Health Response

e |Issued air quality advisories
* Inspected shelters
* Inspected restaurants and other facilities once reopened

e Staffed Local Assistance Center, distributing supplies (such as
N95 masks) and information

° Provided mutual aid to Santa Barbara County following
mudslides caused by rains following wildfires
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. ocal Resource Centers

Our Vislon: Healthy People in Healthy Communities June 11, 2013

) i oain Public Health News

313 V. Figueroa Street, Room 806 - Los Anzeles, CA 90012 - (213) 240-8134 - media@ph lacounty gov

H For Immediate Release:
How to Clean Up Smoke and Soot from a Fire wravy
Smoke and soot can travel and penetrate into other rooms affecting paint, carpet, . .
upholstery, drapes, clothing and any other belongings. Ventilation of the fire scene or . Health Advisory: .
debris removal is an effective first step to clean up after fire. Therough cleaning and Practice Safe Clean-Up After Fire

neutralizing of both the deposits and odors are required prior to any redecoration.
LOS ANGELES — The Los Angeles County Health Officer, Dr. Jonathan E. Fielding, advises

How to Start — General Cleaning Technigues peaple to take precautions during clean-up following a fire. Ash. soot, dust, and other airborne
Different types of fire require different cleaning techniques. Typically, high-csxygen fires will result in dry particles may have been deposmited mside and outside of homes and busnesses. While ash from
dusty soot, whereas slow-buming, low-oxygen fires will result in greasy wet deposits that easily smear. wildfires is relatively non-toxic and simular to ash that may be found in a home fireplace, it may
The cleaning regimen must take into account these variations. be mmitating to the skin. nose and throat. Exposure to ash m air might trizger asthmatic attacks m
Here are some clean-up recommendations and guidelines: people who aleady have asthma.
* Wear gloves such as household dish washing gloves, long slesved shirts and pants to avoid
skin contact. if you get any ash on your skin, wash it off as soon as possible. Ash Clean-up: ) ) . _
»  Wear personal protective gear, such as a dust mask, to avoid breathing in ash and other . Df' not allow mm play in ash., especially in wet or damp ash.
airbome particles. *  Wash toys before chuldren play with them
» Ventilate the area (open windows, etc) to remove soot and odor. . Baﬁf-@lﬂ'ﬁm nid them of ash. ) . )
+  Remove bumed debsis to reduce odors. #®  Dhring claan-up, wear gloves such as honsehold dish washing gloves, long sleaved shirts
. - . . . . ) and long pants to aveid skin contact. If yvou do get ash on your skin, wash it off a5 soon as
+ Install dehumidifiers to control moisture in the air (relative humidity), especially where passible.
water was used to e'.sd.lnguls_h the ﬁr_e. . L * If you have 2 vegetable garden or frnt trees_ wash the fruit ar vegetables thoroughly
»  Wipe all metallic finishes with cooking cil to prevent rust and staining. before astins

+ Clean plastic or surfaces such as PVC windows and white painted surfaces using a mild alkali *  Avoid getting ash into the air as mmch as possible. Do not use leaf blowers or take other
detergent to remove posgil?l'e acidic soot which may activate with moisture in the air (humidity) actions that will put ash mto the air. Instead, zentle sweeping of indoor and cutdoor
and cause permanent staining. surfaces, followed by wet mopping. 15 the best way to clean an area with ash A sclufion
of bleach and water may be used to diznfect an area, 1if desred.

#  Shop vacumumms and regular bousehold vacuum cleaners do not filter out small particles,

» Undertake triage assessments to clean or remove all contents as quickly as possible and
in order of value.

* Deodorants should not be used as they mask odors, which is a significant indicator

but instead blow such particles mio the air where they can be breathed. Use of regular
of health concems. vacuums 15 not advised however HEPA-filter vacuums could be used.
» ‘Where surface staining cannot be removed, consider the use of spedialist paint to obliterate the * A dust maszk, such as 2 swgical mazk or a mask rated N-93, may be womn during clean-up
stain and anti-bleed characteristics. Typically these paints are lacquers or oil-based. to aveid breathing in ash and other airborne particles.
Cleaning Techniques for Specific Types of Damage * i;;dc‘rm;mggﬁmmﬂ; ach s whenever possible. Use as lifle water a: possible
For Damage Due to High-Oxygen Fires: Use dry sponges to remove initial deposits and follows with I - s L
a low-alkali detergent, then rinse. . gfs];l-ecredash may be disposed of in the regular trash by placng it in a plastic trash bag

For Damage Due to Low-Oxygen Fires: Do not use a dry sponge as this may create smears and cause

the soot to spread. High-alkali detergents are recommended with warm water and wash down. busmesses in LA County that specialize in post-fire clean-up that may be found in the
Remember to rinse thoroughly, as residue may affect subsequent paint applications. phone book. Please contact a professional if there iz substantial damage or destruction to
For Damage Due to Kitchen Fires: Thorough cleaning is required, as residue may not be readily visible. a stiucture.

Remember that usually kitchen cabinets and drawer contents will need to be removed to allow access to
hidden areas.

# If a job appears to be too big, hire a professional cleaning service. There are several

-MORE-
PAGE 1of2

Laos Angeles County Department of Public Health
www.publichealth.lacounty. gow

{Chuiiic inaitn
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Mutual Aid

* Four Environmental Health staff spent a week conducting
site hazard assessments for household chemicals
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Mutual Aid
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Thank you!

Elizabeth Rhoades, PhD

Director, Climate Change and Sustainability program
Los Angeles County Department of Public Health
erhoades@ph.lacounty.gov | 626-430-5537
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Epidemiological

Difficulties

Premature mortality

Hospital admissions

Emergency room visits

Medication use

Symptoms

13}43 yijeay jo K1uanas

Impaired lung function

Sub clinical (subtle) effects

ﬁ
Proportion of population affected

Figure2 The air pollution health effects pyramid
(adapted from American Thoracic Society 2000).%



Emissions from Wildfires with Health
concerns

Primary air pollutants

€PM25s
Combustion particles, organic
* CO HUMAN HAIR compounds, metals, efc.
50-70um <2.5m (microns} in diameter
° N O 5 {microns) in diameter

PAHs — polycyclic aromatic hydrocarbons
© PM1g

VOCs — volatile organic compounds
Particulate Matter (PM)

Secondary air pollutants
* Particulate Matter (PM)

e Ozone

90 um (microns) in diameter

FINE BEACH SAND

Dust, pollen, mold, etc.
<10 um (microns) in diameter

Image courtesy of the U.S. EPA

CE Reid | NACCHO Webinar 2018



Wlldflre smoke and res mratory health
b OV T SIRETTTERT | T == e 3R ey SR L e SSRN ek e TR '
24w Asthma and chronic obstructlve pu monary disease (COPD) significantly

S8 gssociated with higher wildfire smoke in nearly every study

* Increased medication usage

* Increased visits to physicians

* Increased emergency department visits

* Increased hospitalizations

4
O > s Gr e e -
P s 0 A b ,~,fp .

- Growing evidence of a link between wildfire smoke and respiratory
infections (pneumonia, bronchitis)

4

\“ 5 ”““%WQ



,-1‘-:!”1'

# Chromic

Pulmonary oxidative
stress & inflammation

Sub-aewie &
(o

PM or constituents “ ; n
in the circulation S}.Istemlc’ ANS imbalance
\ spill-over’
UFP, soluble metals - TSNS / V'PSNS
Organic compounds Systemic Oxidative Stress and Inflammation ‘
Cellular inflammatory response (t activated WBCs, platelets, MPO)
t Cytokine expression/levels (t IL-1B, IL-6, TNF-a) Vasculature
? t ET, histamine, cell microparticles, oxidized lipids, + anti-oxidants Vasoconstriction
Vasculature Endothelial dysfunction
Vasoconstriction l l Neural-mediated ROS
Endothelial dysfunction ‘ ' Acute phase response t BP
PM-mediated ROS t Adipokines ' t Clotting factors
t BP (PAI-1, Resistin) - Fibrinogen, CRP Blood
? Atherosclerosis " . t Platelet aggregation
Activated or Activated or
BlOOd ) Inflamed fat l ' l Inflamed liver Hea't
? t Platelet aggregation Dinct setions + HRV
% : R t Heart rate
Vasculature Endothelial cell dysfunction/vasoconstriction, tROS $ Arhvilvrie poterital

Atherosclerosis progression/plague vulnerability
t Thrombogenecity (e.g. tissue factor)

Metabolism Insulin resistance, dyslipidemia, impaired HDL function
Blood t Coagulation, thrombosis; + fibrinolysis (e.g. PAI-1)

Brook, R. D. et al. Circulation 2010;121:2331-2378



Ire smoke and cardiovascular disease

K Most studies to date have been null

* A few recent studies have found significant results
e ED visits for all-cause cardiac symptoms in California (Wettstein et al. 2018)

e Out-of-hospital cardiac arrests in Victoria, Australia (Haikerwal et al. 2015)
and in Sydney, Australia (Salimi et al. 2016)

e ED visits for congestive heart failure in North Carolina (Rappold et al. 2011)

| * Some borderline significant

 ED visits for hypertension (Tinling et al. 2016)

0" * Unsure as to the cause of these differences across studies

’\"*'

E’fgﬁ@i‘d':l NACCHO Webinar 2018




Wildfire Smoke and Mortality

* Clear evidence of wildfire smoke impacts on all-cause mortality

r evidence for specific causes of mortality such as respiratory or
r deaths

L E
TE Reid | NACCHO Webinar2018



Fires effect on birth weight

unexposed .
(delivered before) B
3rd trimester
2nd trimester
1st trimester
Table 2. Estimated effect of wildfire event during gestation on birth weight (g), by trimester.
Unadjusted model Adjusted model
T Apri July Trimester of exposure Effect (g 95% CI Effect (g} 95% Cl
2003 2003 2003 -

Figure 2. Schematic illustrating exposure as Third 229 WEEkSJ 1.8 (~12.8,-3.1) 1.0 ~11.8,-2.2)
lap between the wildfire event (yellow) an Second (17-28 weeks] —17.1 ~21.9,-12.3) 9.7 (—14.5, -4.8)
clarity, gestational intervals are shown orde First (1-16 weeks) -39 (—7.8,0.0) -33 (—7.2,0.6)
o, rrnmLTHRSOLISER Ay trimester 88 (~11.5,-6.1) 6.1 (-8.7,-35)

Holstius et al. 2012 EHP

Adjusted model includes terms for fetal sex, gestational age, parity, maternal age, maternal education, maternal race/
ethnicity, secular trend, and season.

CE Reid | NACCHO Webinar 2018 8



Who is most vulnerable?

* Age
 Some studies find older adults are more
vulnerable

* Some studies find younger adults are more
vulnerable

* Pre-existing conditions
* Only a few studies have looked at this with
mixed results

 But exacerbations of asthma and COPD are
the clearest health findings for wildfire
smoke
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Reid et al. 2016 EHP CE Reid | NACCHO Webinar 2018 9



Who is most vulnerable?

* Socio-economic status
* No differential effects by SES in British Columbia (Henderson et al. 2011)
* More vulnerable in lower income areas found in studies in North Carolina
(Rappold et al. 2012), California (Reid et al. 2016), and the western US (Liu et
al. 2017)
e Race-ethnicity

» Elderly Blacks had higher respiratory admissions associated with wildfires
than elderly Whites in western US (Liu et al. 2017)

 Indigenous Australians (Johnston et al. 2007; Hanigan et al. 2008)

Réid et al. 2016 EHP



What do we still not know?

 Why we have different findings for CVD
* Need more research into vulnerable populations

* There are likely other health endpoints related to smoke that have not been
studied

The health impacts of repeated exposures to wildfires

Need more research into the effectiveness of public health interventions

Health impacts of other air pollutants from wildfires not just PM

Whether smoke from different types of fires affect health differently

- need more connections between public health departments and researchers
about what we should be researching
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Research Perspectives on the
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Wildfire Smoke Is an Increasing

Health Hazard In the U.S.

Present Concerns

* Increasing acreage
burned

e Increasing impact on
urban areas
- 10% of all land with
housing are situated in
the wildland-urban
interface

- 38.5% of U.S. housing
units

e Increasing vulnerability
of sensitive populations

(Radeloff et al. 2005)
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S EPA Californian Forests are in Peril
b Dead Trees Increase Risk of Wildland Fire

Dead trees near Bass Lake in Sierra National Forest — US Forest Service



S EPA \\.\_Wildland Fires & Their Emissions

“o.  Alarge Urban Environmental Health Issue

San Francisco Bay Area experienced hazardous levels of smoke

Smoke From Northern California Fires Creates Haze Over Bay Area (L]
12:09 PM
WINE COUNTRY

Smoke Creates Hazy Conditions @5

y sriage _ e — KPIX




Wildland Fires & Their Emissions
A Costly Individual and Public Health Issue

Estimated Economic
Value of Wildfire-
Attributed PM, .-

B Premature Deaths &

B Respiratory Admissions |}

8§ Short-term
$10-20 billion/yr

Long-term
$76-130 billion/yr

Fann N et al. Science of the Total
Environment 610-611 (2018) 802—
809
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Air Quality Impacts of
Wildland Fires

Annual average daily fire-PM, .
footprint for US counties

@ Fire Perimeters

Fire-PM, 5 (ug/m®)
[0,0.15]
(0.15,0.75]

Health protective standards

How much does smoke contribute to air
quality and how often does it lead to
exceeding daily standard?

b

® Fire Perimeters = b

Above 35 PM, s (ug/m?®)

0,1
{[1 5} # of days with fire-PM, .

1 (0.75,1.5] Annual: 12 ug/m? daily avg. U (5.10] above 35 ug/m?3 by

N (15458 Daily: 35 ug/m’

Rappold AG, et al Environ Sci Technol 2017

N(10,55] counties of continental US
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In Vivo Test
WILDFIRE PM (100 pg)

OROPHARYNGEL
ASPIRATION

1 ¢ , BALF
» »A alysis
MOUSE }

O Lung injury
0 Lung
inflammation

0 Cardiac function

Doing Solution Directed Science
ORD’s Translational Wildland Fire Research

Smoke Toxicology
lan Gilmour, NHEERL
David DeMarini, NHEERL
Andy Ghio, NHEERL

p

-

EPA A&E

Emergency
Room Visits

wwwww

-

I .

Smoke Epidemiology
A. Rappold, W. Cascio,

Smoke Exposure Wildland NHEERL
(Monitors/Sensors) E B. S. Stone, OAQPS
M. Landis, G. Hagler NERL Ire \_ Public Health )
A. Holder, NRMRL Researc T
Y a -
FASMEE Initiative w/ OAR-
- e OAQPS
A S &L A Vv Al - _I
Biomass Emissions Factors Smoke Emissions and AQ I
& Speciation Impacts Modeling

B. Gullett, M. Hays, A. Holder NRMRL
V. Rao, OAR-OAQPS

J

G. Pouliot, T. Pierce, NERL
K. Baker, OAR-OAQPS



Smoke Ready Toolbox for Wildfires

epa.gov/air-research/smoke-ready-toolbox-wildfi,

Airnow.gov: Current Fire Conditions

Get current air quality conditions and learn what to do to protect your health from air poliution,
including smoke from wildland fires. Aimow.gov provides local air quality forecasts using EPA's
science-based air quality index. https./aimow.gov/index.cfm?action=topics.smoke_wildfires

How Smoke From Fires Can Affect Your Health

Learn who is more at risk from smoke, how to tell if it is affecting you, and steps you can take to
protect your health. Learn what to do before, during and after a wildfire. hitps:/airmow.gov/
index.cfm?action=smoke.index

gt T
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Wildfire Smoke: A Guide for Public Health Officials

The guide is an easy-to-use resource that outlines whose health is most affected by wildfire smoke,
how to reduce exposure to smoke, what public health actions are recommended, and how to
communicate air quality to the public. The recommendations are based on science conducted by
EPA and others. htfps://www3.epa.gov/aimow/wildfire_may20186.pdf

[T e——.
o

Wildfire Smoke Exposure Infographics

Two infographics provide information on actions to take to reduce health risks from smoke exposure
in areas with wildfire smoke and what respirator (mask) to wear if you have to go outside and how
to wear it properly. https./www3.epa.gov/airnow/smoke_fires/reduce-health-risks-with-wildfire-
smoke.pdf and hitps://aimow.gov/staticltopicsimages/epa-infographic-respirator.jpg

Smoke Sense App

The Smoke Sense mobile app, developed by EPA researchers, enables you to get information on
air quality and learn how to protect your health from wildland fire smoke. The app is being used
in a citizen science study to determine how smaoke from fires impacts public health. The app is
available for anyone to use and can be downloaded on Android or iOS. www.epa.gov/air-
research/smoke-sense

Particle Pollution and Your Patients’ Health Course

Particle pollution, also known as particulate matter or PM, is the main component of haze, smoke,
and dust. This course provides health professionals with knowledge they can share with patients to
help reduce overall risk of PM-related health effects, particularly in individuals with heart and lung
disease. www.epa.gov/pmcourse

Online Healthy Heart Toolkit

Breathing in fine particulate matter (PM, ) can trigger heart atacks, ischemic stroke, abnormal
heart rhythms and worsen heart failure in people with cardiovascular disease or older adults with
medical conditions that put them at risk. Particle pollution is a main component of smoke. Use the
toolkit to protect your heart. hitps:/www.epa.gov/air-research/healthy-heart-toolkit-and-research

Smoke Ready

Toolbox for Wildfires

e Resources health

officials can use to
educate the public
about the risks of
smoke exposure and
actions people can
take to protect their
health

https://www.epa.gov/sites/production/files/2018-
04/documents/smoke_ready toolbox_for_ wildfires

_tagged.pdf



AirNow T o s

i |[Puerto Rico

Mexico

Ver

Generated: 2016-03-1408:19:£1Z

1t

Data from air quality monitors at select U.S.
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Announcements

3/9/16: NEW: Spanish-language website for Air Quality
Flag Program - NEUVO: En espafiol—El sitio web de la
programa de banderines sobre la calidad del aire

03/03/16: Now available! Heart Disease, Stroke, and
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Local Air Qualnty COndltions
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“EPA . Fires: Current Conditions Page

Current Smoke Map generated by
NOAA Hazard Mapping System

Current Advisories — g
State/Local/Tribal agency blogs ¢

Wildland Fire Air Quality Response —.
Program {

May 9, 2016

Ottawa Montreal

Before, During, and 5
After a Wildfire Fonciaca

More Fire Tools A Local Alr Qually ..

2Zip Code: 7o Co| Go - =30 $)leo .

Dallas

"Hwanon% "‘rt‘ oo

Centers for Disease Confrol and Prevention
COC 247 Saving Lives. rotocting Peapie™

* Prepare for Fire Season
(2 pp., 260K8, sbout FDF) - Learn how to protect your health from wildfire smoke.

* Wildfire Smoke, i Publi ials, 2016
(76 pp., 2.3MB, about PDF) - This document is designed to help local public health officials prepare for smoke evel
the public when smoke is present, and communicate with the public about wildfire smoke and health. It was upq
assistance and expertise from a number of federal and state agencies.

Fires and Your Health

mixture of gases and wood and other i The big thre
a1 o s e e Tt TSRO o get inlo your eyes and , where they can cause

such as buming eyes, runny nose, and linesses such s bronchits. Fine pariicies also can aggravale chronic heart and lung diseases - and oven a
inked peopl it

= The right respirator and proper fit can reduce your exposure to wildfire smoke.

If you are healihy, you're usually not at a major risk from short-term exposures to smoke. Siil, its a good idea to avoid breathing smake if you can

B e e e it. Everyone should take the steps below when wildfires are present.

‘ tural Disasters 3 eather > Wikifres
Questions? Visit our Fi for answers about health and smoke from wildiand fires.
Use common sensa. If it looks smoky Wildfires
outside, its probably not @ good fime o mow R Exohey i
the lawn or go for a run. And ifs probably not . nguage: Englsh(Us) v
o o - Wistes Smoke A Guds o] | Extremetiet + HOR Lo nglsh US)
ou (78 pp., 1.5V, about PDF) Floods o
Pay attention to local n\rqu-lny reports. « How Smoke from Fires Car)
Stay alert to smoke-related news coverage + and
or health wamings Steps you can take to proted how torstay healthy whenyouretur home.
your hoatth. Landslides & Mudslides
Visit Alrhlow to find out the Air Quality Index Paricle Polion and Your =
in your area. As smoks gets worss, the " Honir P out ¥ yau e | | Ushinng + e a Wildfire
—— amount of partiles In the air changes - and P
‘See Infographic enlarged JPG 127.36 KB See Infoarantic enlarged PDE (1 p. 24 Sodo e leos youshouk a0 rotect pollution, and what health | | Tornadoes o Wikdhre.Are YouPrepared? &
See Infographic enlarged PNG 26.17 k& you can take 10 protect your health when air i by | — g 7 tvourbomeFienise o
pollution gets bad. + MakeaPlan
.f,.n., are advised to sty indoors, tke Educational Resources | Vokanoes +
teps o kesp ndoar i 8 clean a3 possle. e
Whﬁn;mukuhv‘\s are high try to avoid + CDC Wifire Fact Sheet - sl -
using anything that bums, such iswmd Information on emergency
fireplaces, gas Ivgn. Vs vlovse- nd oven preperedness and responsg]  Beforea Wildfire During a Wildfire
s v candlos! Don't vacuum. That sirs up . Califoria Alr Resources -
Firas and smoke across Alaska and Northern Canada paricles aroady nsida your home. And dort Lo T © Wildfire Sk
"Archive \nage courgy of smoke. That puts even more pollution in your SRl * Widire Smoke -
T yrera— lungs, and in the lungs of people around you. x = AfteraFire + . WoudCare lsized image B of Infographic.
i you have asthma v droctons about aking P + RaadygovWildres & Shareit on social mediar print it out to past in your office, school,
‘your medici ing your ént plan. Call your docior f your symploms Boar's advice whon witifiod * Protecting Pets or home.
ires an our rea e oty i LT e

o ‘Winter Weather +
CDC: Before, During and ==~ + __

After a Wildfire[~~—  ~= 33
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o EDA Wildfire Smoke Guide 2018
7 Anticipate Availability Late Summer/Fall |

 Updated look
 Smoke vs urban particles

SM 0 * Addition of ozone
\ A 3  Add sections

A Guipe For PuBLic HEALTH OFFICIALS
Revisep 2817

- PM web course -
CHAPTERTWO Sensog
- Ash clean-up

e Stand-alone fact sheets
- Children - Older adults
- Older adults - Respirator use
- Pets/livestock - Ash clean-up
- Preseason preparedness
- Exposure reduction
- Know when to evacuate
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WILDFIRE SMOKE FACTSHEET

Children and Families

Background

Wildfires expose children and women of
repreductive age to a number of
environmental hazards, e.g., fire, smoke,
psychological stress, and the byproducts of
combustion of woed, plastics, and other
chemicals released from burnings structures
and furnishings.

= During the acute phase of wildfire activity,
the major hazards are fire and smoke.

= Children, Pregnant Women, individuals
with pre-existing lung or cardiovascular
diseases (e.g. asthma), impoverished
populations are especially vulnerable to
hazards due to wildfires.

Environmental Hazards

= Wildfire Smoke: Consists of very small
organic particles, liquid droplets, and gases
such as carbon monoxide (CO), carbon
dioxide (C02) and other volatile organic
compounds (VOCs), such as formaldehyde
and acrolein. The actual content of the
smoke depends on the fuel source.

Health Effects from Smoke

= Symptoms from smoke inhalation can
include chest tightness, shorness of
breath, wheezing, coughing, respiratory
tract and eye irritation and burning, chest
pain, dizziness, or lightheadedness and
other symptoms.

= Underlying conditions such as allergies and
asthma symptoms may be exacerbated.

* The risk of developing cancer from shori-
term exposures to smoke iz vanishingly
zmall.

Recommendations

Prepare Before Wildfire Season

Stock up so you don't have to g
it's smoky. Have several days of
medications on hand. Buy groce
not need to be refrigerated or ¢
because cooking can add to ind
levels.

Create a “clean room” in your
Choose a room with as few win
doors as possible, suchasa b
a portable air cleaner and avoid
sources of pollution.

Buy a portable air cleaner bef:
smoke event. High-efficiency pal
(HEPA) filter air cleaners, and &
precipitators that do not preduce
help reduce indeor particle level
Organize your important items
time and know where to go in cg
have to evacuate.

1YY 4

WILDFIRE SMOKE FACTSHEET: |
Indoor Air Filtration

Exposure to Particle
Pollutants

Indoor sources of particulate matter (PM) come
from combustion events such as smoking, candle
burning, cooking and wood-buming. During a
wildfire event, outdoor PM can increase indoor PM
levels well above the levels normally found.  As
ouflined in the Guide, reducing indoor sources of
pollution is a major step fo lower the
concentrations of PM indoors. Further reductions
in indocor PM can be achieved using one of the
filtration cptions distussed below.

Filtration Options

There are two effective options for improving air
filtration in the heme: upgrading the central system
filter, or using high efficiency portable air cleaning
appliances. Before dizcussing filtration options, it
iz important to understand the basics of filter
efficiency.

Filter Efficiency

The most commen industry standard for filter
efficiency is known as the Minimum Efficiency
Reporting Value, or MERY rating. The MERV scale
for residential filters ranges from 1-20. The higher
the MERY rating the greater the percentage of
particles captured as the air passes through the
filter media. Higher MERY (higher efficiency) filters.
are especially effective at capturing very small
particles that can most affect health.

Central Air System Filter

The fitter used in the ceniral heating/cocling
system of the heme can effectively reduce indoor
P, A home typically will have a low MERY (1-£)

fiberglass filter that is 17 thick.
filtter with @ medium efficiency
significantly improve the air

Higher efficiency filters (MER
even better, and a true high g
16} in the central system canrg
as & 95%. However, these fil|
mare resistance to air flow, wh
energy used by the blower nf
“fou may wish to consult

technician or the manufacturd
system fo confirm that the sysf
efficiency filter. If you are not
more efficient fiker, simply

continuously by switching {
“Auto” to “On" has been sf
concentrafions by as much as

Portable Air Cleaners
Fortable air cleaners are self-
appliances that can be used al
enhanced central filtration t
particles. Their effectiveney
depends on several factors sy
air cleaner, the filter efficiency
unit iz turned on and at what fa
cleaners fitted with high efficie|
indoor PM concentrations by
more.

Portable Air Clearn
Choose

There iz a wide variety of air ¢l
ranging in price from about $5
air cleaners under about $200
the air well and would not bg
situation

Types of Air Cleaners

hiost air cleaners fall under {
mechanical and electronic. Mg

WILDFIRE SMOKE FACTSHEET

Prepare for Fire Season

&

st

Ifyou livein an area that is reqularly affected by smoke orwhere the wildfire risk is high, take stepsto
prepare for fire season, Know how to get ready before 3 wildfire, Knon how to protect yourself from

smeke exposure during awildfire,

Being prepared for fire season is aspecially important for the health of children, older adults, and people

with heart or lung disease,

Prepare Before a Wildfire
+ Steckupsoyoudon'thaveto go out when
it's sri by, Have several days of medications
on hand, Buy groceries that do not need to
be refrigerated or cooked, bacause cooking
can add toindoor particle levels,

«  Craatea “elaan room” in your home,
Choosea room with as few windows and
doorsaspossible, suchasa bedroom, Use
3 pottable air deaner and aveid indoor
sources of pollution.

+ Buya portablealrcleaner before thereis
a smoke event, High-effidien oy particulate
air (HEPA) filter air deaners, and electrostatic
precipitatorsthat do net produce czone, can
help reduce indoor patticle levels,

+  Understand how you will receive alerts and
health warnings, incduding air quality reports
and publicservice announcements, from
local officials,

.

If you have haart or lung dissase, <heck
with your doctor about what you should do
during smoke ewents,

If you havaeasthma oranother lung
disaasa, update your respirstory
managerment plan,

Hava a supply of N95 masks and |earn how
to use thern, They are sold at mary home
imprevernent storesand online,

Organiza yout important items ahead of
time and know where te goin case you have

toevacuate,
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Wildland Fire Air Quality

Response Program

Wildland Fire Air Quality Reponse Program

Recognition of the growing threat that wildfire smoke poses to public health and safety has resulted in a proactive and determined response led by
the USDA-Forest Service (USFS) and enhanced through partnership with many other agencies such as the National Park Service. The Wildland
Fire Air Quality Response Program (WFAQRP) was created to directly assess, communicate, and address risks posed by wildland fire smoke to the

public as well as fire personnel. The program depends on four primary components: specially trained personnel called Air Resource Advisors, air
quality menitoring, smoke cencentration and dispersion medeling, and coordination and cooperation with agency partners.

Air Resource Advisors
e Employed nationwide during
large smoke events

e Assist on incidents

* Analyze, summarize, and
communicate these impacts

Monitoring

e Smoke monitors measuring
PM, . are tied into the GOES
satellite system

e Near-real time data made
available to the:

e public via AirNow’s
website

e Pacific Northwest
Research Station’s AirFire
Team to support
operational smoke
forecasting



o R Wildland Fire Air Quality
SEPA N Response Program

ARA Deployment Map
D sensemeni = Coordination

e Success depends on
L L]
contributions from numerous
L
o, e e S interagency partners
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R e KL ¥ KENTUCKY  VIRGINIA
@ Ay LEANES-EEN -.‘VCRISOLINA
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Map data ©2018 Google, INEGI lerms  200.mir. . . e

Modelmg

ARAs depend on daily smoke impact
modeling of active wildfires

e Forecasts are produced by the USFS
AirFire Team with their BlueSky
smoke modeling system




SEPA Particulate Matter Web Course

For Healthcare Professionals and Educatorsd

Course website - https://www.epa.gov/pmcourse

Environmental Topics Laws & Regulations About EPA

Share Contact Us

Particle Pollution and Your Patients' Health

This course is designed for

An evidence-based training course for healthcare providers that:

family medicine physicians,
internists, pediatricians,

occupational and

: L , rehabilitation physicians,
* Describes the biological mechanisms responsible for the

cardiovascular and respiratory health effects associated
with particle pollution exposure,

nurse practitioners, nurses,

asthma educators,

pulmonary specialists,

* Provides education tools to help patients understand how
particle pollution exposure can affect their health and how
they can use the Air Quality Index to protect their health.

cardiologists, and other

medical professionals.

e

[nu h ‘3 1&“.‘: Start the Course

CME credit from CDC to physicians, nurses and health educators
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S EPA EPA’s Healthy Heart Program
\s Increasing Environmental Health Literacy
Healthy

Hea rtﬂ

A hpalthier gavirgremeat far bealthaer heavds

EPA’s Healthy Heart program aims to
prevent heart attacks and strokes by:

e Raising public awareness about the role outdoor air
pollution plays in cardiovascular health, and

e Steps individuals can take to reduce their pollution

exposure
P http://www.epa.gov/healthyheart/ 39



S EPA Partnering with Million Hearts®
bl Joint HHS CDC and CMS InitiativeJ

N ED ST4
N &g

/7,. '7 | i”i-;:: n_
> 0O / Hearts®
_<_ Lzu Working to prevent a
) O] million heart attacks
% <

2 S

< N
% <
741 proT¥

PROUD SUPPORTER

EPA’s contributes the Healthy Heart program

- to the National Prevention Strategy
and the fight against heart attacks and strokes

http://millionhearts.hhs.gov/aboutmh/partners/epa.html
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Million Hearts®

Educational Tools on Particle Pollution
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Physical Anmity
Tobzs p

Tools & Protocols

Find treatment protocols, action
guides, and other tools to help
educate, motivate, and monitor
your patients.

https://millionhearts.hhs.gov

Data &

Access the latest data and
published research on heart
disease and stroke.

Il »

IDBI‘H mnrog S

‘ illion
Hearts'

reliehearts Hhs gow

Tools You Can Use
b Y
phedhiss Vo o o and
marage heart Sseaa. bl jnt haf of UL 5. skt ool orovgh, Tam acventage of
"eS0urTYS ane informuton ooyt communty-tesed CFORTaTI 10 boow phyRce acity

1 your communy,
[ Tookit
T ioolil sves Lven ety mprosre iogs and mefods 2 sugpert vidence-
v biogd pess, A g

colazoraivg w S best iR 1) ke e tooits spdind

W Mition Hearts® Tobsces Cevwation Protoco saw svalasle on the ge, Frd e Air quality as a risk faclor
DG Poosocu for idenitying i Tresting Pationts 'Wro Use Tubacoo o Epocraim, for hearl attach? &y scunt
o wotwn and B for . Regstaton may e regared | RGeSl worsenag ar qually

ot o i ik o hat tlacia

W A vivesl ab quality wherl makas b awareres sany, The EPAS Ar Qusity Flag i (V)

o SR O i ot haga wt o

ardlens eincaly inorg bease

oring i Bt pongie 0 Gy BT QY. o a0 weady wireratie More
[a— p peletien. Use e 1.5 o paspla 1 e Usdee
o ooty Hoar Tood kst g 1o prodect yourved nd o commmnty; g o Stalet sl bom bowt wtacks md

For v e, e dhowniond it pccaton materaly wars Ry, Moy me
s igh oo presey o beert
g diwgedens, puieg i prioely

population mpecialy at ik fom

Million Hearts® in the Community oS et
W Thw Divtrict of Calorbls epariment of Heaith's Millon Haarts® program WA ME" & SEOASIEN 1 0PRY
bt . Loam ow DL W' programs g Irsereiaten ol pndette ssd

Prrershigs. data morvirng, and argeied miereions nav redvoed GV dsea BB NeAT Bnd CHCa) WREgEY

ity et Fcaty e e Eapil. a8 VLGV overm. Wi
0 Find your siche when partsering with Million Hearts®. Hosotas, emgioyers, and W ACH
il cer s :
12 KDEDITG 36004 HERTYY, OZAMITG S0, B Feing Bronty SocuBbna. Lo fow
oty 04— 160 a8 oot v

wtcal partichs poluton g £
P, wh redcitas b bl bk
ocal ety Use i readurcn

@
\ (1eovmatinnal Joumad of i Er > r
Trose ol rigk should svod gong.

 Miion Hearts* 4 e 0 e o B
L  How Fary DASCla 1 Your BraCton Fave Lragnoned figh carectn Setwen et heath a0
20008 SRR Lk NOW 0 SIRICHIN S0 o A0 pROD WP MYDENEnan. i paiion o heip keep peope
i L 7 mgrove e GV cucenen ety tis sarme o beyond.

[

s Brogras in BEALING hySeriantion I sance of Mo Heatn e Wesas —Jnnat Weight, WD, FACT

A, 131, Wl I M 10 160 Row MBOT Haarts® et NACHG & maeng Enenyive Creow, Mo ean’
B0 1° BR00d Do Sorol
. " Do This!

The Science of Million Hearts® Share the EPA Ar Qualty
W Ph st el " s Index with petworks and

o achires MY bl puople at risk,

Inkmatcs Apsoiabon) Plrkicin peibion fubs sl wi
n . I O condiions o highie ik e bewt

Trom Y disease. [0S bhnsciog) prosiers o stuka. Povt 1 kool o
our wewes and socl moda 19
LI R ot B iy

7 ok ‘e’ o
s AR Co0M ngter
Vs of il faverin actvie

Vo 4 YT i T B 1 4 B e B

Quick Fact

v e thres Arvaican ackibs bk
P o oo vkl g
ot igher gk rom i pofofion,
Wi o trigger e atachs

— 41




N
. AIr Quality & Smoke Plume Info

SYMPTOM & SMOKE
OBSERVATIONS

MY PROFILE

AR QUALITY 101

Everyone may begin to experi-

=nce health effects; members of sensitive groups

Smoke Sense helps collect
information about who,
when, and how frequently
people are impacted by -
smoke

Information about smoke
in the air and symptoms
experienced in the past
week will be logged

ifild
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P Protecting Population
SEPA Health

—

Develop, Harmonize, Impleﬁ?éﬁ?'@ncy@@gfu%}g PIPE?B‘WEPS

of Public Health Communication on Health Effects

- Link wildfire smoke forecasts
to public health messaging to
decrease exposure

- Evaluate the effectiveness of:

e interventions to decrease
wildfire smoke exposures
and associated adverse
health outcomes

e communication strategies

Lui JC et al. Environ Res 136: 120-132, 2015 43



EPA Questions

Thank you

Wayne E. Cascio, MD, FACC

Director
National Health and Environmental Effects Research Laboratory

Office of Research and Development
U.S. Environmental Protection Agency

Email: cascio.wayne@epa.gov

e No conflicts of interest

 The presentation represents the opinions of the
speaker and does not necessarily represent the
policies of the US EPA
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- How Smoke from Fires Can
EPA Affect Your Health

’\
H AR Local Air Quality Conditions
Al rN ew Zip Code: @ State: Alabama a Go

How Smoke from Fires Can Affect Your Health W—

Updated January 2017

Smoke may smell good, but it's not good for you

While not everyone has the same sensitivity to wildfire smoke, it's
still a good idea to avoid breathing smoke if you can help it. And
when smoke is heavy, such as can occur in close proximity to a
wildfire, it's bad for everyone.

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 penetrate deep into your lungs. They can cause a
range of health problems, from burning eyes and a runny nose to
aggravated chronic heart and lung diseases. Exposure to particle
pollution is even linked to premature death.

Some people are more at risk

It's especially important for you to pay attention to local air quality
reports during a fire if you are

e a person with heart or lung disease, such as heart failure,
angina, ischemic heart disease, chronic obstructive
pulmonary disease, emphysema or asthma.

e an older adult, which makes you more likely to have heart or lung disease than younger people.

e caring for children, including teenagers, because their respiratory systems are still developing, they breathe more air (and air pollution) per
pound of body weight than adults, they're more likely to be active outdoors, and they're more likely to have asthma.

e a person with diabetes, because you are more likely to have underlying cardiovascular disease.

e a pregnant woman, because there could be potential health effects for both you and the developing fetus.

How to tell if smoke is affecting you https://airnow.gov/index.cfm?action=smoke.index

45




Please type your questions for our speakers in the Q&A box to the right.

QUESTIONS?



THANK YOU!
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