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Air Quality Index (AQI)
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Health Effects Assessment

e Types of studies
— Epidemiology/Field .

» Real-world exposures, including sensitive greijss
e Serious and chronic effects assessed '
 Confounders not controlled

— Controlled human exposure

* Exposures and confounders controlled

» Healthy subjects; few members of sensitive
groups

— Animal

» Exposures and confounders controlled
« Extrapolation to humans; high dose exposures

e Consistency and coherence of data




“Pyramid of Effects”

e Consistent and
coherent effects seen
across a wide range
of health outcomes

Doctor visits,

e Sensitive groups for A
PM |nCIUde Respiratory symptoms,

medication use, asthma attacks

— People with heart or

I Lung function d ts, infl ti d
ung,disease ey csmoepeii o acion caelot et
— Older adults

— Children Proportion of Population Affected

S109JJ3 J0 AlISIaApPY




Human Lung

Air conducting
— Trachea

— Bronchi

— Bronchiole

Gas exchange

— Respiratory
bronchiole

— Alveoli




Particulate Matter Affects the Lungs

You are exposed to particles simply by
breathing polluted air

EXxposure increases when you exercise,
because you breathe more vigorously
and deeply than usual

Respiratory effects include:
- Airway Irritation
Cough
Phlegm
Decreased lung function
Airway inflammation
Asthma attacks
Bronchitis and chronic bronchitis




And Particulate Matter Affects the Heart

Particles have been linked to changes that
Indicate your heart isn’'t as healthy as it
should be. These include:

« Arrhythmias and changes in heart rate

 Changes in the variability of your heart
rate

* Blood component changes
« C-reactive protein
* Fibrinogen
* Plasma viscosity
« Changes in vascular endothelial function

 Studies indicate that particle exposure
can cause heart attacks

o Particles are linked with death from heart
disease

Particle exposure
can cause heart attacks




It's a Public Health Concern

 When particles aggravate heart and lung diseases that
means increases In:
« Hospital admissions
« Doctor and emergency room Visits
= Medication use
= Absences from work or school

Particulate matter is linked to significant public health
risks — including premature death from heart and lung
disease.

Sensitive groups include: people with heart or lung
disease, older adults, children




PM Can Cause Effects in Healthy People
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Air Quality Index

Descriptors

Cautionary Statements

Moderate
51 -100

USG
101 - 150

Unhealthy
151 - 200

Unusually sensitive individuals
|dentifiable groups at risk - different
groups for different pollutants

General public at risk; sensitive groups
at greater risk

Very Unhealthy
201 - 300

General public at greater risk; sensitive
groups at greatest risk

Hazardous
301 - 500

Health warnings of emergency
conditions




Use AQI to Reduce Risk

Dose = Concentration x Ventilation Rate x Time
 Reduce these factors to reduce dose

Pay attention to symptoms

People with asthma — follow asthma action

plan
Coaches - rotate players frequently

People with heart disease
— Check with your doctor
— Don’t exercise near busy roads
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Sections on:
CompOSItlon and Health effects of smoke
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Symptoms, transiant reductions in lung functon, and pulmopary inflammation.
Famticulate matier can also affect the bo dy's immme sysiem and the plysiolo zical
mechanizms that remeve inhaled forsize materals Er...u the lungs, s s pollen and
H e alth Effe CtS an d bacteria. Az noted earlier, particulate mater exposure is the principal public health threat

from short-term exposures to wildfire smoke

sensitive populations , Cavn onaids (€0 e s odsnn

throuzh the lungs and reduces oxygen delivery to the
bady's organs and tssues. OO0 concenfrations
typical of population expesures related to wildfire
smoke do not pose a significant bazard, except to
some sensiove individuals and 1o firefighters very
close to the fire line. Individuals who may
experience health affects fom lower levels of CO

Strategies to reduce e o B
higher levels (such as those that eoour in major
simucmmal fres), ©0 exposure can cause headache, weakness, dizziness, confision

eX p OS u re naused, disorientation, visual impaimmert, coma, and death, even in otherwise ':.a?J.'.I'_j.'

mdividuals.

Wildfire smoke also confzins significant quanitiies of respiratory irmtants, which can act
m ooncert to produce eve and Tespiratory imitaton and potentially exacerbate asthma
Fommaldebryde and acrolein are two of the principal contribaters to the cunmlative imitan
properties of smaoke.

Estl m atl n g P M I eve IS Cme concem that may be :n'_se:l_b“_-'n.:uemters ofthe gzu_.n_!:_a] puilic is whether they run an
mereased mak of cancer or of other chreats health conditions (g heart disease) fom
shart-term exposurs to wildfire smoke. Peopls exposed to toxic air p:l]l'.l'..’II.“ at
sufficient concentrations and durations may have slighfly mereased msks of o2
experiencing other chronic health problems. However, in general, the long-1
from short-term smake EXPOSUIES dre quitz low. Short-term elevatad expos
wildfire carcinegens are also small relative to tofal lifetime exposures to CﬂI]L:gEI’.: m

diesal axhaust and other combustion sources. Epidemiological sndias have showr that

Recommendations for ot corind 5k o dveopin ng concs Fcse 960). ok provides s
public health actions




Stay indoors
Reduce activity
Indoor air

Reducing indoor sources of

pollution

Using air conditioners and
room air cleaners

Creating a clean room
Avoiding ozone generators
Using humidifiers
Inside vehicles
Respiratory protection
Cleaner air shelters
Closures
Evacuation

Strategies for Reducing Exposure

breathing. These can resalt in school absences and other limitations of normal childhood
activities

Pregnant women. While thers have not been studies of the effects of exposure to
wildfire smoke oo pregoancy outcomes, thers is substantal evidence of adverse effects of
repeated exposures to cigarette smoke, inchidme both active and passive smoking
Wildfire smoke contzing many of the same compounds a5 cigarete smoke. In additon,
recent data suggest that exposures to ambient air peliution in cides may result in low birth
walzht. preterm birth, and possibly other more seriows adverse reproductive effects,
mchiding mfant mortality. Thersfore, it would be prodent to consider pregnant women as
a potentally suscepithls populaton as well

Smokers. People who smoke, especially those who have smoked for mamy years, have
compromised himg function. However, dus to adaptation of their langs to ongoing imitation,
smokers are zenstally less [k repart sympioms from exposure to imtant chemticals than
are ponsmokers. Wevenheless, they may still be injured by wildfire smoke. Therefore,
becmuse they may not expertence the same degree of imitation from wildfire smoke as
nonsmaokers, some smokers may nowitingly put themselves at greater risk of potentally
hammdial wilddfire smoks exposures.

Specific strategies to
reduce smoke
exposure

o

Stay indoors

The most commen advizery sued during a

smoke episode is 1o stay indoors. The usafuloess

of this smategy depends on how well the buildng

limits smoke from coming in from cutdoors and

on minimizing mdeor pellution sources. Staying

mdeors may therefiore pronide some protection,

especially m a tightly closed, ar-conditoned

bome in which the air condttioner re-circalates

mdoor air. Generally, newer homes are “tghter” and keep ambient air pollution out moze
effectively than older homes.

Staying inside with the doors and windows closed can usually reduce exposure to ambisnt
arr pollation by about a third or more. Homes with central air conditioning generally re-
crrculate indoor air, though some outdoor smoky air can stll be drawn inside (e.g.. when
people enter or exit). In homes without air condifioning, indoor concenmrations of fine

icles can approach 70 to 100 percent of the outdoor levels. In very leaky homes and
buildings, eurdoor pamicles can easily infiltrate indoors, so guidance to sty inside may
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 New section on use of
diSposabIe respirators _ Protect Your Lungs from Wildfire Smoke
from California DPH bt bt iy i g

or another lung disease, ar heart disease, Inhaling wildfire smoke can be
espacially hammiful,

If wou canrot beave the smoky area, good ways to protect wour lurgs from
wildfire smoke Include staying Indoors and reducing physical activity.
‘Wearing a spedal mask called a “particulate resplrator” can ako help
protect wour lungs from wildfine smoks.

These ShOUId not be L How to Choose the Correct Mask to Protect Your Lungs

« Choosa a mask cdled a “particulate resplrator”that has the word
- - "NIOSH" and aither "N95" or P100° printed on |t Thass ane sold &t many
u S e d to I n C re aS e tl m e hardware ard home repalr stores and pharmiacies.
» Choosa a mask that has two straps that go around your head. DO
i b il MOT chooss a mask with cnly one strap or with straps that just hook
O u td O O rS plc,t-elnv:urluu.]:lfr:m ower the ears.
wikdfresmoke. Srapsmustgo o Choose a size that will At ower your nose and under your chin. [t should seal
sk niihelogrthe b tighitly oo your face. These masks do rot comie In sizes that fit young children,
» Dioniot use bardanas (wet or dryl, paper or surgical miasks, or issues held
ower the mouth and nose Thase will not protect your lungs from wildfire
amoke

Includes instructions on rlciariph s R T

below the ears and one strap above:

mask choice and use el AR

probect your lungs fram

Ry « Throw out your mask when It gets harder to breathe through, or fthe
Inside gets dirty. Use a new mask each day if you can.

« It lsharder to breathe through a mask, 5o take breaks often f you work outsida;

« [Fyou feel dzzy of nauseated, 9o to a less smoky ares, take off your mask
and get medical halp

« [Fyou have a heart of lung problem, ask your doctor before wsing a miask

Fact sheet for <
dissemination -

probect your lungs fram
wikifre smoke.

For more Informathen about protecting yourself from wildfire smoke,
call your local health departraant.




Table 3 Recommended Actions for Public Health Officials*”
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Recommended Actions for
Public Health Officials

 Based on AQI values

— With 3 different averaging times (i.e.,1- to 3-hour, 8-
hour, and 24-hour)

e Actions include:
— Public service announcements

— Identifying cleaner air shelters
— Closing schools and cancelling outdoor events
— Evacuation

e Other considerations include:
— Fluctuations in PM, . levels
— Predicted duration of high PM, . levels
— Potential indirect effects




Sign-up for e-mail,
«cell phone or pager
air gquality notices

| compare Air Quality of “U.5. Cities |

|Announ

| Unhealthy Un:%‘iglth Hazardous

AIRNow Web site
WWW.alrnow.gov
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June 27, 2'-1]1]3 12:00 am EDT

Near real-time PM, . AQI levels




An Hour In the Life of an AIRNow
Ozone Molecule

August 13, 2002
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First stop: AQ Agency

39

OBS data file

» 1200 monitors
» 78 agencies nationwide

101

 Collected every hour

10:05:29 10:15:21




All roads lead to the DMC...

AIRNow Quality
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Stats:

 Redundant computer servers

» Files processed in seconds

» Over 30,000 data values per day
* 50 maps produced every hour
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The last leg of the journey....
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Data Flow — Other Data Sources

%ﬂbile _ o

Satellite/

Cell Phone Data Providers
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Smoke Page

’3 AIRNuw Smoke from .ﬁgrlcultural and Forest Flres Mlcrosoﬂ Internet Explorer pro\nded hy EPA version 6

File  Edit  View Favorites Tools  Help

@ Back - @

Address | &

) Search P .".'Favorites -5-‘" /) = - | 81’\:1 j"}

Tools for Locating Active Wildfires

Near You

NOAA Smoke Forecast Tool Provides a 48-
hour prediction of smoke transport and
concentration using NOAA satellite information
on the location of wildfires combined with NOAA
National Weather Service weather forecast
models. Tool is updated daily.

GEOMAC Wildland Fire Support The

(lﬂﬂ]@ﬂﬂ] Quality of Air Means Quality of Life

Local Forecasts
& Conditions

Hational Overview
Forecast
Particles Mow:
Cizone Mow
Action Days
Archives
International

ACH Summary
About AlRMaw:

Partners
Far Partners
List of Partners

Air Guality Basics
Air Guaality Index
Qzone
Particle Pollution
L

The Adlfor...
Health Providers
Kids
Students
Clder Adutts
Teachers

| Wiesthercasters

About ARMow | Contact Us | FAGs | Search:

Smoke from Agricultural and Forest Fires

If you are healthy, you're usually not at a major risk
frarm shor-term exposures to smoke, Still, it's a good
idea to avoid breathing smoke if you can help it.
Sroke is made up of 3 complex mixture of gases and
fine particles produced when wood and other organic
matter burn, The biggest health threat from smoke
comes from fine particles. These microscopic patticles
can get into your eyes and respiratory system, where
they can cause health problems such as burning eyes, 3
runny nose, and illnesses such as bronchitis. Fine

patticles also can aggravate chronic heart and lung

diseases - and even are linked to premature deaths in

people with these conditions.

.

How to Protect Your Family from the
Health Effects of Smoke

Pay attention to local air quality reports and stay T ~
alert to any news coverage or health wamings related Fires and smake across Alaska .I’Northern Canada 8.!‘21 fo4

to smoke. | Image courtesy of MASA Modis| BT AIRNOW S

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

MOAL Smoke Forecast Tool -
to play outdoors.

Provides a 48-hour prediction of smoke transport
Land concantration neing MOAL cotallita

| Tools for Locating Active Wildfires Near You |

Geospatial Multi-Agency Coordination Group's
internet-based mapping tool to access online
maps of current fire locations.

MODIS Active Fire Mapping

USDA Forest Service Remote Sensing
Applications Center's (RSAC) MODIS Active Fire
Mapping web site.

Wildfire Resources
California Air Resources Board
SMP Public Outreach Protocol

- Tools and

*® Materials

Wildfire Guide for Health Officials

- CDC Wildfire Fact Sheet

National Fire Plan
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Air Quality Outlook
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Air Quality Stories

Story: June 22-24,2008
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Downloadable Factsheets

SEPA
Heart Disease, Stroke, and Outdoor Air Pollution

&) Did you know that air pollution can
trigger heart attacks, stroke, and other
health effects?

Mledical show that air polh
trigger heart attacks, s o2, and frregular
hmms— especially in people who are
at risk for these conditions. Afr
n can also worsen heart failure.
are the poliutants of greatest
iggering these eff
F:]'_uhon iz found in haze, smoke,
and sometimes in air that looks clean. This fact
sheet tells 1 b o can:

* Get up-to-date nformation about your 0 How can you protect your health
local afr quality. - -
_ _ Eant from air pollution?
&) Air pollution can make asthma Also notice any a mptams that * Protect yous healih when particle pollution Regular sxescise is imporiant for staving
symptoms werse and trigger attacks. Wp 4o day gher ¥ e fevels av= bigh healthy, ezpecially if you have heact diseaze.
ot . Are you at higher risk? __m‘i:‘s{e‘“j st .
reduce vour risk of heart problems or stroke

J For most people, the risk 1= small. Older
Fou are i b adults and people ¥ sk factors for heart
ndoor asthima triggers, it . disease or stroke may be at greater rizk.

" provides several suggestions. In addition:
due to air palluticn ouldes F 3

You are at greatergisleifpou: fvom have heart disease or have
* Know witan and wie e air poifotion may * Have had heart angina, bypass
bg b, surgery or angioplasty, strokes, bl ages
in the neck or '_e; arteries, heart failurs, o P_'Fotg_-" your health when
heart rhythm problems, =tes, or ity iz unhealthy.
chromic obrhractive han

= Chane is o
days, esp
isease or stroke
than usaal,

alth care provider.

You may be at greater risk of heart disease
or siroke (and therefore at greater rick from
particle uton) if you: . .
_ X i B Know wien and whera particle pollutioy
I v up. * Are a man 45 = or older, or a woman Isvels may ba high.
Yartic , 3
€ You can take steps to help protect Particls le be high: ) ; o Farticle polluti
your health from air pollution. Al:r-Ll_'\'.fh::tm_r o;-,:;,e 2_—”_-1_1- . time of wear. Level
= 8t fo know how sensitive yom are to air and araund factories ace {father o brother dizgnose v
poiiution., d When there : ) - mother or sister diagnozed pollution to build up. Particle levels can
ds - ) also be high:

* Mot . wond . s
Mot N ploing vegetation * Flave high blood pressure or high blood

* Mear busy roads, in urban areas (espedally
cholesteral . _ .

durmg msh hour), and i industral areas.
* Are U'\.'E[I\'E'_sll+ or nat F'_'_ all_l' achve. ® When theze ic rmoke in the 2ir from wood
* Smoke cigarettes. stoves, fireplaces, or buming vegetation

Draft — Available Soon




