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Overview of NAAQS Review Process
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Human Lung

*Air conducting
—Trachea
—Bronchi
—Bronchioles
*Gas exchange
—Respiratory bronchioles

—Alveoli




Ozone Irritates Airways

¢ Symptoms
— Cough
— Sore or scratchy throat

— Pain with deep breath (
— Fatigue

* Rapid onset

» Asthma symptoms - greater in people
with asthma, also occur in people without
asthma




Variability in Lung Function Responses

FEV1, % CHANGE

BASELINE 2HR 4HR

M-10



y |
o) o

Inflammatory
Antioxidants Lipids Cell (PMN)
¢ Ve N

UK X W et wee weee eeee et S S S S KL L e

o o vl




Ozone Causes Inflammation

Ozone reacts completely in surface layer -
forms reactive oxygen molecules

ncreases permeability of cells that line airways
nflux of white blood cells and proteins
Damages cells that line the airways

Effect is greater 24 hours after exposure
Increases airway reactivity

Concern about repeated exposures




Short-Term O, Exposure and Respiratory Effects

 Lung function decrements
— Large body of clinical, toxicological, and epidemiologic evidence
— Epidemiologic evidence for children, especially asthmatics

* Respiratory symptoms and asthma medication use
— Clinical and epidemiologic evidence

 Airway inflammation and oxidative stress
— Large body of toxicological and clinical evidence
— New epidemiologic evidence with parallel findings in asthmatic children

* Increased airway permeability, airways hyperresponsiveness, allergic
responses, and susceptibility to infection
— Large body of clinical and toxicological evidence

» Hospital admissions/ED visits
— Consistent positive associations across endpoints

— Stronger associations during the summer, specifically for
asthma and COPD




Short-Term O, Exposure and

All-Cause (Nonaccidental) Mortality
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*Effect estimates standardized to 20 ppb increase in 24-h avg; 30 ppb increase in 8-h max; and 40

ppb increase in 1-h max O, concentrations.

ISA Figure 6-27



Respiratory Hospital Admissions by Daily
Maximum Ozone Level, Lagged One Day
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California Children’s Health Study

Study of Effects of Long-term Exposures

. Lake Gregory/Arrowhead
g@=_" San Dimas : : ' "
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CHS: Ozone and School Absences

« 20 ppb increase in O, associated with an
83% Increase Iin school absences for acute
respiratory disease (Gilliland et al., 2001)

« Large economic impact of pollution-related
school absences (Hall and Lurmann, 2003)



CHS: Ozone and New-onset Asthma

Low D_ TOoOwWns High D_ TOWnNns
7 i

Sports asthma RR asthma RR
58 1.00 46 1.00

20 1.28 40 1.28
20 0.82 16 1.28
9 0.79 20 331

McConnell et al., 2002



Sensitive Groups for Ozone

People with asthma
Children and older adults

Outdoor workers and people who are active
outdoors

People with reduced intake of certain
nutrients (e.g., vitamins C and E)

People with certain genotypes, related to
oxidative stress



A Look Back: Ozone in 2013
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Many U.S. cities saw a decrease in 2013 in the number of days when ozone levels reached “code orange” or “unhealthy for
sensitive groups” on the Air Quality Index (AQl). A number of factors influence ozone formation, including emissions from cars,
trucks, buses, power plants, and industries — and weather conditions. Weather is especially favorable for ozone formation
when it’s hot, dry and sunny, and winds are calm and light. Weather conditions were much wetter than average in the U.S.
during the summer of 2013, which limited ozone formation in many regions of the country.

Source: www.AirNow.gov



Particle Pollution Disasters

3000

2000
Deaths Smoke

1000

Day of December

Donora, PA at noon on
Oct. 29, 1948

London buses are escorted by
lantern at 10:30 in the morning.
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Wood-Burning Stoves Heavy Duty Diesel Engines |

Particle pollution is
a complex mixture
derived from
many sources




Particle Deposition

« Larger particles (> PM,,)
deposit in the upper
respiratory tract

* Inhalable particles (< PM,,)
penetrate into lungs

Some particles (e.g.,
less than 0.1 um) may
enter bloodstream

Particles may react,
accumulate, be cleared
or absorbed



Living in Areas with High Air Pollution Associated with
Shorter Life Expectancy

The N E W E NG LA N D An Association between Air Pollution and Mortality in Six U.S.
Cities
J O U R NA L Uf M E D I C I N E Arde Xiping Xu, John D. Spengler, James H. Ware, Martha E. Fay, Benjamin G. Ferrig, Jr., and

Frank E. Speizer
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Findings Replicated by Large American Study and Others
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Findings Replicated by Large American Study and Others
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Strongest Associations For Cardiovascular Endpoints
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Strongest Associations For Cardiovascular Endpoints
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CHS: Low FEV, at Age 18 vs. Pollution
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CHS: Lung Function Growth In
Movers
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Living Within 300 Meters of Local
Roadways Affects FEV,

Lung Function
FEV1 (Liters)
R
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Number of Heavy Duty Vehides Per Working Day

Brunekreef et al., 1997



Traffic Exposures

» Traffic exposure linked to respiratory
symptoms in several European studies

« San Francisco bay area study linking
pollution exposures at schools to symptoms
(Kim et al., 2004)

» CHS study of residential NO,, traffic linked
to asthma prevalence, symptoms, and
medication use (Gauderman et al., 2005)



Sensitive Groups for PM

* People with cardiovascular disease

* People with lung disease

* Older adults

* Children

* People of lower socioeconomic status



Air Quality Index

Descriptors Cautionary Statement

Moderate Unusually sensitive individuals
51-100

Unhealthy General public at risk; sensitive
151 - 200 groups at greater risk

Very Unhealthy General public at greater risk;
201 - 300 sensitive groups at greatest risk




Air Quality Index

e Pollutant-specific health effects and cautionary statements
address question “who will be affected”

* Based on health information supporting EPA’s air quality
standards (www.epa.gov/ttn/naaqs)
Dose = Concentration x Ventilation Rate x Time
C - be active outdoors when air quality is better
V - take it easier when active outdoors
T - spend less time being active outdoors

* Pay attention to symptoms

* People with asthma — follow asthma action plan

* Coaches —rotate players frequently

* People with heart disease — check with your doctor



http://www.epa.gov/ttn/naaqs
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Announcements

7/3/13: WILDFIRE SMOKE HEALTH ADVISORY Issued for
portions of south-central Colorado.

6/4/13: Yuba City Girl Scouts Take Action
5/2/13: A Look Back: Ozone 2012

more announcements
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AirNow App on Smart Phones
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Air Quality What Can You Do?

Index
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Moderate
(51-100)

Sensitive
Groups

101-150) Jd
spreading mulch, or exercise

Some peojle are unusually
sensitive to air pollution. If you
are one of them, take steps to
reduce prolonged or heavy
exertion outdoors
It's still OK to exercise outdoors,
ut if you're in a sensitive group,
ake steps to reduce prolonged
or heavy exertion. Examples:

eed the garden instead of
oing heavier chores like

p/ake a walk instead of a run:

Health Info



Northampton
Person Warren
. | Vance
Granville
Orange

Chatham

Hoke

Special Air Quality/Smoke Forecast for June 23, 2012

1. Chowan

2. Perguimans
3. Pasquotank
4. Camden

5. Currituck

Edgecombe

Cumberland

NORTH CAROLINA

DIVISION OF AIR QUALITY

Il Code Purple (Very Unhealthy)

I Code Red (Unhealthy)

|:| Code Orange (Unhealthy for Sensitive Groups)
|:| Intermittent smoke possible




School Flag Program and School Activity Guidelines

Air Quality and Outdoor Activity Guidance for Schools

Helps school and community be aware of
daily air quality conditions

Participating schools raise a flag in front
of the school that signals the air pollution
forecast for that day

By comparing the colored flags to the Air
Quality Index (AQl), members of the

school can tell what daily air quality is,
and adjust activities to reduce children’s sm==— (QE PB= cuo
exposure to air pollution as needed

We have partnered with CDC on air
quality and outdoor activity guidelines for
schools

Why Is Coco Orange?

Coco and his friends solve this mystery as they learn about air qualiey.

We have developed a picture book that
explains AQl and flag program to children




Web Courses for Healthcare Providers

Updated ozone Web course

Offers CME credit from the
American Academy of Family
Physicians (AAFP

Supporting

PM Web course
— Developing with CDC
CDC will offer CME credit

Will contain section on
emergency situations

tools

G-
Fe B Ven Fabe To
@icomert

o

s Hee

et pdi-

| BY swwch Fo T ror

[ —————

About this
Home

Whatis Orone?
Hoolth Elecs e
rad Poputa

et Exposure and
o Air Guality Index

Cinical Scenarios
Frequent Questions.
Course Outine! Key
Pounts

Ozan:
Review Questions
Panent Educaton
Tocks

References & Figures

CME Accroditation

Glossary
1
2

Course Object

Ozone and Your Patients’
Training for Health Care Providers

3N cause uncomfortable but reversi
Patients’ Heaith is 3 shart, evidence-based trainng course that

+ Describes the physiological mechanisms responsible for the lung function changes and symptoms caused by exposure to

Search: K: Al EPA G This Area
ou ara hera: £Bk oma ® Air & adiarion * Alr Qualite Slansn

Health

i Standards » Al PGSR Traineng Ingtets % Ozona and Your Patients’ &

)

About this Course

During the summer months, millions of peopl in the United States ara exposed to the ambient air pollutant ozona at lavels that
‘espiratary symptoms as wel a3 3 number of mors sefious health sfects. Ozone and YoUr geyoner 2011

around-laval ozor

pesarbes
Discy

HPIDS heatth care pro;
" "

the reiztions!

al paticnt E;

on patients with a:

s observed batween ground-lsvel ozone and other adverse health sffects
in detail the effects of czane exposure
ders athise ther patients about exposurs to ozone

e and Your Patients’ Health is designed for lamiy

Eheir symptoms and how to alleviste

s, asthma educators, and

ather medical professionals who counsel patients about asthma, air uoumon or exercise, Patients and their families may 3lso use
this material to leam the science behind czone’s sffect on respiration and how to manage their respiratory health using the Air
ex. CME credit is avadable for the course.

Upon completion of this course, you will be able to

Describe how ozone is formed and where it is found

Identify the effect

that exposure to ozone has on the general population

and durations

Effects of
Common

Air PoIIutants

you
[ At Wt S g
ot TS
Modere R -
T
e

T

azane exposure

[order you choose. Total

Jo65 ) i ot the botzom of each page or you can use the

Clinical Scenarios

The cliical scenar
criaas th foleaten
scenario and others in
detail.

r-ald girl and hes
mc{her w...e i o *H-ce for

in broad segments of the

CoLrEc
CARBIGLOGY -

Heart Disease, Stroke, and Qutdoor Air Pollution

you know that can
trigger heart attacks, soroke, and
other health effects?

@ Fow can you protect your health?
Seues e e mpeme ety
hestthy, especilly f yens have heast dics
By adjusting when and where you cerzcar.
o e lead 2 hesliher Bfestvle and helz

* Protect yors healih when pasticle polistion iz
3t ety el

© Are you at higher risk?

friggered by i paliution. In addition:
Qder - . .
e . Facoe o et you have heart dizease or have
dizense or svoke may be af grester ik You
aze ab grester risk  yeu

xpesienced & stroke, check. with ver
hieilth caze provider about the best ways b
Frofect yout health when the

ety

gy poeith cx withont 2 her, 2 * e stk ot dieae oc sk
ke blodkages o fhe neck Pl to exercise more tham

e this with 7 hu.lﬁ’vunpxwwd
- Know when and where particle pollution
levels may be unheatehy.
Farticle pellution levels
time of ye:

o chaonic cbetructive hung disexce

Yot may be 3 grester ik of hear fizeize

o e and St 2t geate ik o
pasticle pallution)if any of ez apphe

* Yo xze 2.mam 45 peass ox older, or 2 woman

55 years or olldex palution to build wp. Fasticis levels can
igh

* Yo have a Sieo be
sl * Neas by oac, in b aress (szpecialy
Dt age 651 kg rih hour), 2 inindhackia) seas.

* You have high blood preszure or high blood 'f}"""'"m?‘mﬁuxmwm
chlestersl Tt

* You smske cigarettes.




P,
heart

A healthier environment for healthier hearts

* Issue: Heart disease is the number one killer for women but many
women think of a heart attack as a problem for men.

— Each year, about 400,000 women in the U.S. die from heart disease; > 42 million
women are currently living with cardiovascular disease.

— Heart disease kills more women than the next seven causes of death combined
* Webinars are a key communications mechanism
* Provides information about where people can find out about daily air
quality in their own community to reduce unhealthy exposures.

— EPA has developed related materials, such as downloadable fact sheets, for
use by healthcare providers

* EPA partnering with organizations such as American Heart Association,
American College of Cardiology, CDC and CDC’s Million Hearts
Campaign
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AQI Curriculum for Children and Students

Colorful lessons and games
for children and students

/7 It's a Red Day!
| ¥ou should play outside in the morning
when the air Quality is better.

Teachers

Air Quality Index Kids Website
Teachers Refarenca

Clean Atrand Dimy Alr

Qn a chear bewszy s air smosdls Sresh azmd claes
Clean air is air thar kas oo pollutezts (& and chezxizals)
it Claan 257 is good for pople o breaths.

G ot dery with no wind, the 2ir can Seal beavy and
Eave » bad smsll. Cmes iz 2 widls, i air caw sven maks
veus chass foel tighe, o make you cough, Dirt a=d
hamaicals shat gat imto the ai maks s air diry o
polluted. Dirty air iz zet goad for poaple 10 broxths.

Direy Asr Can Malee You Sick

Whes the air bax semse dust, soot or chemicals Seasing init, peopls wise ars izvids prokably
wen't natice . Peapls wha e cuiside might

otics 12
omiire -
Peopls witk astimnz, a disezse that can maks 2 basd to

beuaths, and children who pley cusside = Lot might sl a litla strange. When yom 25 active
auadoors. for sxampls, whan vou run a=d foap 2 ke, you breaths faster and taks t= more ar.
Ay polintess in te 257 g0 S0 o hmgs.

Whee ha air is very disty, almost evaryoms will notice . Tt would be good Fws could seop
beaatiing on those deys, but of courss we ceat!

Howr Cam I'Tell if che Air iz Cleam or Dirn?

Exvw you sver bean stopped bekizd a muck oz abus st
waic light? Wian it stasts up, soscatimes 3 pulf of dask
smnclta sommes oot of e et pips.

Save Smogq City 2 |
i Using an interactive air pollution simulator to control the air quality

- in Smog City 2, you can see how indivi choices, i I
Save Smoq City 2 § factors, and different types of land use affect air pollution. In Smog
rom Particle bollution! City 2 you are in charge - so whether your s a healthy or

1 lunhealthy experience depends on the decisions that you make.

Create Your Own

m a City 2 Experience Visitor's Tour Guide

How You Control a Day In Smog City 2




Pollutant-Specific Information

Particle Pollution
and Your Health

& Ozone and
2%’ Your Health

vvvvvv

e

A Guide to Air Qualityand -
Your Health

What Is Particle Pollution?

Are You at Risk?
What Is Ozone?

How Can You Protect Yourself?

AreYou at Risk?

How Can You Protect Yourself?




Public Health Benefits of the AQl

Surveys indicated that 50 to o e s e
80% of public aware of AQl /
A
— Of those, 50% report taking / %
exposure reduction measures " . ~
People who are susceptible, w /( /
. . 7'
more likely to report taking //
measures, including older _&m’//
adUItS, Chlldren’ and people ’ 6AM -7AM 8AM 9AM Al& Al; 12PM 1PM 2PM 3PM 4PM 5PM 6PM 7PM
with heart or lung disease Mansfield et al. 2007
Activity studies provide C
evidence of exposure reduction [ et et ST
= | high-O, days with no alert

Health studies provide evidence
of reductions in hospital
admissions and emergency
department visits for asthma
due to advisories

T

02

Adjusted Asthma Admissions

Children Ages 5-19

-2

T
05 = 5 B 2 .25 <)
Ozone (ppm)
Overall

No Alert

Neidell and Kinney 2009



