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US Trends in Premature Heart Disease:
Mortality over the past 50 years
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Trends in CV Risk Factors

Obesity — up Uncontrolled BP — down
Diabetes — up Cigarette smoking — down
Mean daily Na—up Secondhand smoke — down
Hypertension —flat  High LDL cholesterol — down

——25-34 years

oAt years Trans fatty acid level — down
-94 years

——55-64 years Physical inactivity — down

—Qverall, age-standardized

Mean PM, . — down

Ritchey MD et al. Trends in Cardiovascular Medicine 30 (2020) 364-374
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“EfY, . Ambient Air Particle Pollution Exposures
Can Trigger Acute Cardiovascular Events

Short-term
Health Effects

Clinical CVD % Period of + Triggering of
1\-'\ clinical h
@t improvement clinical events

* Precipitate

organ
. {\9\';' kb dysfunction
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Pre-clinical

Atherosclerosis
state of severity

N. Kiinzli et al.
Progress in
Cardiovascular
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Vascular Aging
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Criteria Pollutant
Trends Show Clean Air Progress

PM..s 24-hour Concentration

Most Recent Mational Standard

Concentration [pa/m?

2000 2005 2010 2015

S90%%ile - 10%cile ——  Mational Average

o

Our Nation’s Air Integrative Report: https://gispub.epa.gov/air/trendsreport/2020/#home



https://gispub.epa.gov/air/trendsreport/2020/#home

Agency

PM, . Concentrations

Recent epidemiologic studies examining
long-term PM, . exposure and mortality
provide evidence of increased life
expectancy as PM, . concentrations decline

* Pope et al. (2009) Decreased PM,  from
1980-2000 associated with increased in
expectancy life of ~0.61 year

* Correia et al. (2013) Decreased PM, .
from 2000-2007 associated with
increased in life expectancy of ~0.35
year

Correia et al. (2013), Epidemiology 24(1): 23-31
Pope et al. (2009), NEJM 360:376-86

Clinical &
population-
based

research
methods

Science and

Technology

“E% ... Improved Life Expectancy with Declining

Public Health

and Medicine




SEPA  Air Pollution and Cardiovascular Health-Nexus
over 50 Years

Time mg/m3 Cardiovascular Health Effects

1971 Primary 24-hour 260
Annual 75 1986 AQCD Not mentioned
1987 Primary PM,, 24-hour 150
Annual 50 1996 AQCD Descriptive
1997 Primary PM, . 24-hour 65
Annual 15
PM,, 24-hour 150
Annual 50 2004 AQCD Descriptive
2006 Primary PM, . 24-hour 35
Annual 15
PM,, 24-hour 150 2009 ISA Causative
2012 Primary PM, . 24-hour 35
Annual 12
PM,, 24-hour 150 2019 ISA Causative




SEPA Scientific, Technical and Clinical Progress Strengthens
the Link between Air Pollution and Heart Disease
Animal Models Science Human 1970 clinical Methods Biomarkers Epidemiological
Disciplines Studies g | Methods
: WBCs
Rat Occupational SED rate _
Anatomical Cohorts LDH/SGOT pil;z/lm\l;t:c
Histological Clinical 3P ECG Glucose i
) , ) , m-mode echo & CPK splines
Biochemical Cohorts Chest Radiograph Catecholamines GAM with non-
. Panel Studies CRP - IL-1beta, IL-6 parametric
’j Toxicological smoothers
Challenge Fibrinogen, D-dimer, case-Crossover
Zebrafish Studies PAI-1, prothrombin
* Physiological Coronary Angiogram o Meta-
Cell . Federal Heart Rate Variability L'p'fjsl (LDL_'dHDL' Analysis.
ellular studies . Admin . Flow Mediated Dilation Triglycerides) Systematic
Genetics ministrative o — Review
Epigenetics Health Databases : BNP, NT-proBNP
(CMS) .
‘s S Troponin
omics Electronic 2

Health Records

2020

Y- :/ hs-Troponin T
Cardiac CT Angiography
MRI, & Ca Scoring



“Er\... Biological Plausibility for PM, ; Causing
Cardiovascular Disease and Clinical Events

Biological pathways through which PM, . promotes cardiovascular events

} Platelet

Activati
*Adhesion . wa o

Molecules Macrophage "

2

—= } Vasodilation

——

- } Vasoconstriction *
_— { Proliferation

}Inflammation = —
e T —

mooth Muscle
Proliferation

Cardiometabolic Disease

ﬁ'} ‘ JWA_QMCJ.M Rajagopalan S, et al. ] Am Coll Cardol. 2018;72(17):2054-70.



SEPA  Long-Term PM, . & NO, Exposure
Increases Coronary Artery Calcium

Air Pollutants

PM, 5 (5ug/m?) =
NO, (40ppb) O
NO, (10ppb) B

Black carbon
(0.5ug/md) 4

-4 =2 0 2 4 6
Agatston units per year

1
8

Agatston units per year

20

15

10—

Multi-Ethnic Study of Atherosclerosis - Air:
10-year coop study with NHLBI

California

Illinois

Minnesota

[ 1 Maryland

New York

[ 1 North Carolina

10

T T T T T T T T T T
12 14 16 18 20

Long-term average PM, . (ug/m3)

Long-term PM, . and NO, increased coronary calcium, an indictor of atherosclerosis

Kaufman JD et al. Lancet 2016




EPA Health & Long-Term Air Pollution Exposure
Association between PM and Coronary Artery Disease

5,679 patients who underwent coronary angiography at Duke University between
2002-2009 and resided in North Carolina*

1 ug/m?3 increase in annual average
PM, . was associated with an:

L DS * 11.1% relative increase in odds of
11.0 115 120 125 130 - e e .
satellite derived PM,  (ug/m?) significant Coronary Artery Disease
P RGN * 14.2% increase in the odds of having had a
LT TR Sy 3.0 ) . .
s RO S E AL heart attack during the previous year
TN N ; ; ~

® Participant location

[ ] NCCounty

6,575 Ohio residents undergoing elective diagnostic
coronary angiography found the same relationship **

*McGuinn LA, et al. Environ Res 2016

**Hartiala J, et al. ] Am Heart Assoc 2016



SEPA  Air Pollution and Heart Failure Mortality Association
with Age and Annual PM,, . Concentration

Map of Heart Failure Patients in CARES (purple) Risk per 1 ug/m? increase in PM, .
All Individuals
HR (95% Cl) N (Deaths)
1.13 (1.10-1.15) 23,012 (4,444)
Legend Number of participants w{é;n Diastolic HF
O UNC Hospital 1to 10 s
UNC Hospitals 11 to 25 A——— HR (95% ClI) N (Deaths)
Chapal Hill
B 26 o 50
e i T W 1.09 (1.05-1.13) 6,315 (1,449)
- 101 ar mare
Systolic HF
UNC-affiliated hospitals (blue circles) with the flagship
hospital, located in Chapel Hill, NC, given as a blue star. HR (95% Cl) N (Deaths)
EPA PM, . monitors are represented as yellow triangles. 1.07 (1.03-1.11) 7,041 (1,055)

Ward-Caviness C et al. JAHA 2020



SEPA  Air Pollution Worsens Vascular Risk Factors
Risk Factors for Atherosclerosis and Air Quality

Poor Air Quality:

. . SCVD Risk Estimator Plus Estimate Bisk
Age — might accelerate aging i
. ASCUD Risk " ~% 523‘}'”“5_‘:' ~%
Total Cholesterol —increases ASCVD Ris

cholesterol Patient Demographics |

Current Age

HDL - decreases HDL particle number

Age must be between 40-79

LDL — oxidizes LDL and ox-LDL receptor  Current Labs/Exam

o Total Cholesterol (mg/dL) HDL Cholesterol (mg/dL) LDL Cholesterol (mg/dL) @ < Systolic Blood Pressure (mm of Hgi,
Systolic BP —increases blood pressure :-: : :-: : : :
Value must be between 130 - 320 Volue must be between 20 - 100 e must be bed 130-300 Value must be between 90-200

Value must be between 30-30

Diabetes — associated with Type II Personal History

. History of Diabetes? On Hypertension Treatment? Smokerd
diabetes Q | I » |

Statin Therapy — might protective

http://tools.acc.org/ASCVD-Risk-Estimator-Plus/#!/calculate/estimate/



SEPA The Environmental “Buckets” of Prevention

Environmental Protection
Agency

Framework
Total Population Traditional Clinical
Community-Wide Prevention Prevention
a N
NAAQS

Built Environment

Health Literacy

* Attain & maintain NAAQS standards * Long-term indoor air
* Improve built environment: filtration lowered markers
- Places for physical activity of oxidative stress and
- Create healthier near- inflammation
road environments (Chuang H-C, et al. Environ
* Improve overall CV health status International
2017)

Public Health Health Care

Modified from Auerbach J. J Pub Health Manag Pract, 22: 215-218, 2016
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SEPA  The Environmental “Buckets” of Prevention
Framework
Total Population Innovative Clinical Traditional Clinical
Community-Wide Prevention Prevention Prevention
a N
NAAQS
Built Environment ?
Health Literacy .

 Attain & maintain NAAQS standards * Optimize clinical care of the * Long-term indoor air
* Improve built environment: at-risk priority population filtration lowered markers
- Places for physical activity * |Increase awareness of health of oxidative stress and
- Create healthier near- effects of PM among physicians, inflammation
road environments health care professionals and (Chuang H-C, et al. Environ
* Improve overall CV health status the at-risk population International
* Provide guidance to lower 2017)

exposure & associated risk

Public Health Health Care

Modified from Auerbach J. J Pub Health Manag Pract, 22: 215-218, 2016




SEPA  EPA’s Healthy Heart Program
Increasing Environmental Health Literacy

AAAAAA

Healthy

Hear

A healthier gnviranmant for bealthier hearts

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

http://www.epa.gov/healthyheart/



SEPA  Particle Pollution and Your Patients’ Health
Web Course for Healthcare Professionals and Educators

Environmental Tnpir.n Laws & HrE:ll.l.;ll:inns About EFA

CONTACT US Evidence-based training

Particle Pollution and Your Patients' Health i (R () 5
LA for healthcare
Evidence-based Training for Healthcare Professionals :::il:.rﬁ:ﬁf:i:;tf:;:‘:i ::sl p rOfess I O n a IS t h at p rOVi d e S
ohieoa knowledge they can share
eccupational an
#*  Describes the biodogical mechanisns nesponsible for the mhabilitati?l? Dh'g.'Eicial‘li- Wlt h p at I e ntS tO h e I p
cardiovasculas and respintory heatth effects associated e prEcCioners, Dures, . .
with partiche palhison expoduse, astlhma educatnm:l 1 red uce thelr Ove r‘a II rISk Of
pulmonary specialists,
T A o oot o ehe A B f cardiologists,and other particle pollution health

thy cam use the Alr Cuality Index to pratect thew health medical professionals.

effects. Free CME, CNE,
and CEU upon completion.

ol

Starithe Course  Course Developers  Contiouing Education




<EPA

United States

EPA  Wildfire Smoke Guide for Public Health Officials
Revised 2019

* Interagency collaboration

SEPA:
WILDFIRE SMOKE FACTSHEET

Children and Families

° Background Recommendations
¢ MoKe VS. urpan particies g il b
reproductive s o a number of . I haw l
. B T L

V. COMMUNICATING AIR

peychological siress, and the Dyprocucts of
combustion of wood, pastes. and olher
chemicals releasad from Eurnings struchures
anc furnistings.

During the acute phase of === ===t

medications on hand. Buy grocenes fat do
ot raad 1 ba rafrgarsted of cookad
because conidng zan add tn indooe particle
levels.

Addition of ozone

Added sections
- PM web course
- Ash cleanup

the major hazards are fire ar
Children, Pregnant Wome:
with pre-existing kng cr ar
isesans 8.9, 3ahma), imp
populaticns are especisly v
Fazanis dus o widfres.

Environmental Ha
& 'Wikfirg Smoke: Conaials of
crganc particles, liquid drop
such a5 carbon moncide (C
dinsida (S02) and olher vok
compaunds (VOCs], such at
ang aciolen. The actusl can
AMoks capands on e fual |

Health Effects fron
*  Sympioma fom seoke nhel
inziude chest tgniness, s
Erssth, wheezing. coughi
traet and ey imtalion an
Fain, dzziness, or Ighthe
cther symptome.
* Underiyng candbians such ¢

WILDFIRE SMOKE FACTSHEET: ‘ Rs=
Indoor Air Filtration

b

—

Exposure to Particle
Pollutants

Indoor sources of partieulate matter (PM) come
from combustion events such as smoking, candle
burning, coaking and wood-buming. During a
wildfire event, outdoor PM can increase indoor PM
levels well above the levels nommally found.  As
outlined in the Guide, reducing indoor sources of
pollition is a major step to lower the
concentrations of PM indoors. Furtner reductions
in indoor PM can be achieved using one of the

fiverglass fier thatis 1" thick. Simply replacing this
fiter with a medium efficiency fier (MERY 5-8) can
significantly improve the air guality in your home.
Higher efficiency fiters (MERV' 8-12) wil perform
even better, and a true high efficiency filer (MERV
16)in the central system can reduce PM by as much
as a 95%. However, these filters can also provide
more resistance 1o air flow, which may increase the:
energy used by the blower motor for the system
You may wish to consult with a local HVAC
technician or the manufacturer of your central air
‘system io confirm that the system can handle 2 high
efficiency filter. I you are not able to upgrade fo a
more efficient filter, simply running the system
continuously by switching the thermostat from

“Auto’ to *On" has been shown to reduce PM
concentrations by as much as 24%

QUALITY CONDITIONS i e F”tmh";';ozm”“
e exposures o smoke
DURING SMOKE EVENTS - Sensors -
appliances. Before discuss
is important to understan
— S0 WILDFIRE SMOKE FACTSHEET
 Stand alone fact sheets i .
maosmoe =0 Prepare for Fire Season M
'Y for residential filters ranges il
- Children - Olderadults == =
. N
- Older adults - Respirator use i e
_ P t I. t k A h I e et oo ot beca s coakivg :::':NT::'.‘:?:;?"ZIW
ets/livestoc - sh cleanu p e
—— a-uu-'.aln_nwvnr.uyu.rhmu:- i Huves cupply af NS masks 0 leam <ow
P d LLIDETL L
- Freseason prepareaness R
& amikn gent Highedldes o aera. de
L] =0 (HEPA) fiLes wir «
E rr-ﬂ-\:ar:Imi’no“n;'[.:«:‘r:-vmn an
x p o s u re re d u Ct I o n :;:unanﬂhﬂws': wlllr:oc:czlc'l:ani
it ally
frem

There are two effective of
fitration in the home: upgra
fitter, or using high efficient

lar's afizcted o me e crizhersthe wikfrarok 5o, tae tepste
o togat cady biobora 3wl 2 Koo hew o pectact voursa fom

s for s sazson. Koo
L spozuredunng 3w

vepared for e seazon 13 spesaly imoaart farthe heakh of chikdren, ok o aduks, and szcol

withheart o |ng dhease

1 pou hava haart or hung disata < sk
et peur dacter abet what soushe.ik de
v during ke concs

s anoky. e sevarsl day
AN By Areranlesthat di not nes

il Thesg i s sty e
e e, dores i anle &

Organtza your i el ok ibems shesd o
tme 2o e hee S goin wze pou mave

i delelalic

hresl, s, ik

amd pubiz

- Know when to evacuate

el T nuncamen

https://airnow.gov/index.cfm?action=topics.smoke wildfires guide factsheets



https://airnow.gov/index.cfm?action=topics.smoke_wildfires_guide_factsheets

SEPA Wildfire Smoke and Your Patients’ Health

United States
Environmental Protection
Agency

Environmental Topics Laws & Regulations About EPA

CONTACT US

Wildfire Smoke and Your Patients' Health st () (@) () @)

This course is intended for

Learn about the health effects associated with wildfire smoke and . . .
physicians, registered

actions for patients to take before and during a wildfire to reduce
nurses, asthma educators

exposure, . .
p and others involved in

clinical or health education.

e Start the Course

Meet the developers of this course,

¢ Obtain Continuing Education Credits

Web Course for Healthcare Professionals and Educators

Developed for healthcare
practitioners, the Wildfire
Smoke and Your Patients'
Health course is a trimmed
down, tailored version of
the Wildfire Guide,
focusing on health effects,
populations at greater risk
of health effects, air
qguality, and actions to
reduce exposure.



SEPA  EPA’s Heart Program
Increasing Environmental Health Literacy

AAAAAA

Heart o

A healthier environment for healthier hearts

A health literacy program that A national initiative, co-led by CDC
provides a collection of web-based and CMS, that aims to prevent 1
resources about the health effects million heart attacks by 2022.

of air pollution.




< EPA HTF
Vet Healthy Heart & Million Hearts
Total Population Innovative Traditional
Community-Wide Prevention Clinical Prevention Clinical Prevention

PM NAAQS

Hea |‘thy Currently no
24-hour H e a r traditional

: “evidence-based”
Sta n d a rd : A healthier environment for healthier hearts o« o c
35 pg/m3 clinical prevention

Annual Standard I I I [o]g management

12 pg/m3 H e art S® strategies

Health Care
Public Health

Modified from Auerbach J. J Pub Health Manag Pract, 22: 215-218, 2016



SEPA Million Hearts® 2022 Aim:

Environmental Protection
AAAAAA

Prevent a Million Heart Attacks and Strokes in 5 Years

Keeping People Healthy Optimizing Care

COMMUNITY

Joint initiative of

Priority Populations CDC and CMS




SEPA Million Hearts®

United States
Environmental Protection
Agency

Connect with us:

Pl ®
I I 0 n Search the

Hearts’

Data & Reports ~

Y | o e e A Wl DAl

Home Tools & Protocols ~

Undiagnosed Hypertension
ann
Self-Measured Blood Pressure

ant to quit.
de ..’ 1at patients

Wh Action Guides 0. : \

Tools
Lea Health

Partners & Progress ~

Learn & Prevent~

A

/7
T\

Particle Pollution

Physical Activity

Tobacco Use
Q \7
\9/% . Tools & Protdcols
S

// Find treatment protocols, action

guides, and other tools to help
educate, motivate, and monitor
your patients.

&

Data & Repor

Access the |atest data and
published research on heart
disease and stroke.

I aarn mnro s

Provides Educational Tools on Particle Pollution

https://millionhearts.hhs.gov

illion
Hearts’

Tools You Can Use

W New Million Hearts® walssite on physical activity promotes community programs
ard resources, Prysical actvily s ono of the most o¥active ways 1o provant and
manage hoar! dissase, bt just nalf of U.S, acuts gut enough. Take sdvantage of
nesources and information aboul community-based programs ta boost physical activy
1 Your commnty.

o Vermont of Hoalth relsases. Toolkit,

The tootkil uses Lean quallly Improvoment locls and methods 1o suppor evidence
based stralegies Mal merows Bood pressure control A new statowida pee? luarning
colabarstve wil share best pracices o kosp (e Ioolki updated

W Millicn Hearts* Tebacco Cessation Protocol now avadlable on the ge. Find the
COC Protocoi for Identifying and Treating Pationts Who Use Tobacoo on Epocrates,

a froe webs e and apg for cinkians. (Registration may be required )

W A visual b quality alort makes air awarenoss sasy. The EPA's Ar Qualty Flag
Program provides instructions an using prysical and digtel fags @t your business or
anking lo alet puogie to dally o gualty,

W New EPA toclkit datalls the link between heart problems and ake pellution. Use
the Heaithy Hoart Teokit o take steps (o protect yoursel! @nd your camnanity, sign ug
for air alerts, and download public education male<ials

Million Hearts® in the Community

® The District of Columbla Department of Health's Million Hearts® program
bullds a framework for success, Laarn how D.C.s Millan Hoarls® program's strong
partnerships, data montoring. and targeted intervantions hive reduted CV disease
morbidity and maetaiity in the nabon's capial

Find your niche whan partnaring with Million Hoarts®, Hospials, erpioges, and
inical cane feams in communties across the nation have taiored unigue approaches
a kioping pucpie howilhy. aptimizng care, and helping crionty popdations. Learn how
ey did il—and then crat your awn glan.

W Millicn Hearts® contlnues sngagomeont to find patients with hypertension
“hiding in plain sight.” How many pecgle I your practice fave undagrosed high
tlood pressure? Leam how 10 estabish criteria for finding pocple with fypenenson,
rplament svidence-based strategios 1o et them, and imgrovs thek CV outtomus.

W Piiot program with National Association of Community Health Conters (NACHC)

shows progress in fighting hypertensbon, | hance of Naticral Health Center Weak

{Aug. 13-15), take the time o leam how Milion Hears® pariner NACHC is making

strides In bivod peussure cantrol

The Science of Million Hearts®

L] in health aro mote likely
o achieve T0% blood pressure control. Loumal of the Amarncan Medical
informalics Associban

B Laworing pricos of fruits and vegetables could reduce the number of deaths
from CV dissase. [PLOS Modicing)

W A cost-banefit analysis shaws how indoor air filtration may reduce mortality
‘due to particulate matter. |nfevnationa! Journal of indoor Environmant and Homll)

Vo are g s e b becauss o are @ Ao Herts” sugpories

Alr quality as a risk factor
for heart attack? it may sourd
BIHaNGH, bul worsening mr quadity
puls pacple al ik for heart Btlncks
and otiver cartiovancular (CV)
condtons. especialy among peogs
who & Broady vdranioin. Mo
than 1.5 milion poogle in the United
States suffer from hean attacks and
strokes ach year, Milons more
have high biood prossure or hoart
rhylhm disomiers, ptiing ihés prianity
population espacialy at risk from
particle peliuton's effects.

Miion Hearts® s dedicated 10 driving
Impiemuntation of evidence-based
puibic heaith ard cinical strategios
thal el prevenl OV events. With
thal In mind, we recenity launchod
a wabpage to Bonead Cwareness.
aooul pamee peilubon and CV
Paaith, win resources o hoip rack
local air quality. Liss the rescurcas
In iha rewalatinr tn isam about the
connection betwsen neart health and
particia poliution o help keep pacale
haaitiy fnis summer and beyand

—Jenat Wright, MD, FACC
Exwesutive Dimcter, Milon Hears*

Do This!

Share the EPA Air Quality
Index with networks and
people at risk.

Particie pollution puls pecple with
CV conditions ot higher nak for hean
probients of stroko. Post this ool on
YOur woDates and soca media 80
Poopia can chack ak gually bafons
thary go outaide for physical actvty
Thoaa i riak ahould avaid going
cuitsde an days ranked ‘arange” or
waorse and irstead choose ndooe
versons of ther favoriie activibes.

Quick Fact

©One in three Amorican adults has
heart or blood vessel dapase and
I &t s rise from aif poluton,
which Gan igge: heart altats

@ atrakes and arrytimiss




“E%... Optimizing Care

Agency

Support includes: Counseling on risks of particulate matter

m Effective Health Care Strategies

Improve ABCS* High Performers Excel in the Use of...

Targets: 80%  Teams—including pharmacists, nurses, community health workers, and cardiac
rehab professionals
» Technology—decision support, patient portals, e- and default referrals, registries,
Increase Use of Cardiac and algorithms to find gaps in care
Rehab Processes—treatment protocols; daily huddles; ABCS scorecards; proactive

outreach; finding patients with undiagnosed highBP,t1igh-eholesterol, or tobacco use
» Patient and Family Supports—training in home blood pressure monitoring;
Engage Patients in problem-solving in medication adherence; counseling on nutrition, physical activity,
Heart-Healthy Behaviors tobacco use, risks of particulate matter; referral to community-based physical activity
Targets: TBD programs and cardiac rehab

Target: 70%

*Aspirin when appropriate, Blood pressure control, Cholesterol management, Smoking cessation



... IMmproving Outcomes for Priority Populations

Priority Populations Major Strategies

Blacks/African Americans Improving hypertension control

35- to 64-year-olds, because event
rates are rising

Improving hypertension control and statin use
Increasing physical activity

People who have had a heart attack
or stroke

Increasing cardiac rehab referral and participation
Avoiding exposure to particulate matter

People with mental iliness or

) Reducing tobacco use
substance use disorders 9




SEPA  Informing the Public
WWwWWw.airnow.gov via the Internet

l:-i.l_lrjlh'.'w dow  EFLASE  Prgic  fopes sl D Bresas 18

* AirNow.gov Redesign Now Active

* Updated look: Focus on local
conditions

* Mobile-friendly website

 Same great information
- Health Care Provider page
- Fires: Current Conditions page

* Better display of temporal changes in
air quality

Snapahol | Sacramasite, CA
ODOME PMLES  PATIO

@ s s, g it car e 1 Lo ipnom e maim ey e ke frver grars dnder

e R e

Stay Infarmed
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il ety i




SEPA  EPA ORD Air Quality Tools:
AAAAAA Engaging Individuals and Communities

TracMyAir
App
Smoke Sense




EPA’s Air Sensor Toolbox provides the latest science on
the performance, operation and use of air sensor
monitoring systems for technology developers, air quality

managers, citizen scientists and the public.




“ER .. Air Sensor Toolbox: Approaches

Agency
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EPA and partners from the Eastern Band of

Cherokee Indians review the assembly of a
weather shelter for low-cost sensors.
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webpage this past year
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“EPA  Enhanced Ambient Air Quality (PM, ) Data
PurpleAir now displayed on AirNow

Air Quality (PM, ;) Layers: Monitors and sensors reporting PM, . data
* Permanent Monitors: Federal, State, Tribal

* Temporary Monitors: Typically government agencies
* Low Cost Sensors: Currently from Purple Air
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https://fire.airnow.gov/

“H% .. Smoke Sense: Goals m

Smoke Sense

 Understand the gap between HRRR-SMOKE 2018-08-23 12 UTC 1h fcst - EXPERIMENTAL  Valid 08/23/2018 13:00 UTC
Vertically Integrated Smoke (mg/m®)

what we know about risk and F i vy
ways to protect our health Be” |
and the observed public
health outcomes

* Increase issue engagement so
people can take action to
protect health

* Inform ways to improve
effectiveness of health risk
messaging and
communication strategies

159 20 25 30 40 50 75 150 250 500




“HR .. Smoke Sense: Approaches

I

Smoke Sense

Air Quality Index @ 27514 @ IAET Future &

CANADA
Current AQI AQI Tomorrow o Percent of users reporting symptoms while
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http://www.epa.gov/air-research/smoke-sense

“EE. . Smoke Sense: Impact m

Smoke Sense

* Develops entry points for members of the Over 31K users
public to contribute to research, engage )
and access data in all 50 states

* Mutually beneficial — it helps EPA answer
qguestions, and it also serves as an
educational/data resource that
communities can leverage to address
issues related to air quality and health in
their communities

'S e O
.'.
i
* Allows for two-way communication

framework in problem formulation and
dissemination of knowledge

* Data sharing and fostering change




SEPA : )
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* Develop smartphone exposure
. . A Y 4 " .
model to estimate real-time sclence In ACT ON
individual_level eXpOSu res and INNOVATIVE RESEARCH FOR A SUSTAINABLE FUTURE

inhaled doses to PM, . and _ _
2.5 EPA’s TracMyAir App: Using smart phones to
ozone predict near real-time air pollution exposures
e Facilitate and expand use of Background
. 's 1
exposure metrics for contat it af polants and ‘
epld_eml0|0g ical St_Ud'(_?S and efccts, (s Impartant o estimate
public health applications oot weatte |
air pollutan.t concerﬂrations are in \‘
* Inform ways to reduce e pare g e ,,
exposures so people can take B
action to protect health need for supstontel echmcal
expertise.




2. 1FACIMIYAILTF: Approaches R

App

* Tracks user’s nearest PM, - and ozone

monitors to determine outdoor levels AirNow

. . . . . . . . PM . ’

e Estimates building-specific infiltration of ozone
PM, - and ozone to determine indoor monitors

levels (accounts for open windows,
window fans, home air cleaners)

TOTAL

6,539 steps

Yesterday

e Tracks user’s location and
corresponding microenvironment (e.g.,
outdoors, in-vehicle, indoors at home,
work) to determine exposure

User’s location tracks User’s step counts

* Tracks user’s physical activity level (e.g., 7o' |
step counts) to determine inhaled dose '




“E.... TracMyAir: Impact VRS

Agency

* Integrates with network of low-cost PM, .
monitors (PurpleAir) for community
applications

* |ntegrates with global network of ambient
monitors (OpenAQ) for international
applications

* Integrates with real-time air quality models for
exposures to additional air pollutants (e.g.,
NO,)

* Determines microenvironment-specific
exposures and dose to help identify strategies
to reduce levels (e.g., scheduling time spent
outdoors and at higher physical activity levels, - |
closing home windows, operating home air sevseresoe nase | 3
cleaners) '

OpenAQ - global network of PM, 5, O; monitors




SEPA Solutions-Driven Research Pilot:
Creating Cleaner Air Spaces

Focus: Measuring the effectiveness of air cleaning filtration systems in
wildfire smoke conditions

» Stakeholders identified research priorities including:
— How effective are portable air cleaners (PACs) or central air filtration systems
during smoke events?

— Under what operating and maintenance conditions and in what building
types?

* Laboratory and field studies

* Partnering with:

Collocation of PurpleAir
sensors with reference
monitors at the USFS
Fire Science Lab

— Missoula City-County Health Department,
Climate Smart Missoula, University of
Montana

— Hoopa Valley Tribe

37




¢EPA  High Resolution Air Pollution Mapping
Small Scale Variability due to Local Sources

Agency

This is an open access article published under an ACS AuthorChoice License, which permits
copying and redistribution of the article or any adaptations for non-commercial purposes. @

Egcvmﬂ ﬁm I} Oakland, CA

pubs.acs.org/est . . . .
lence Spatial distribution

of Black Carbon (BC)
High-Resolution Air Pollution Mapping with Google Street View Cars:
Exploiting Big Data
Joshua S. Alzute,’"T Kyle P. Messier, "’ T Shahzad Gam,

Melissa M. Lunden,™ _]uhan D. Marshall,” Christopher
and Steven P. Hamburg

Lab-Grade
Instruments Mobile

Apte IS et al o
Environ Sci Technol 2017

Repeated daily
Hankey S et al. Population-Level samplmg

Exposure to Particulate Air Pollution

during Active Travel: Planning for ORI S i\ (T T
Low-Exposure, Health-Promoting 3 x 105 data /

reduction
Cities. Environmental Health points —p

\_ algorlthms Stable 30m air quality maps

Perspectives 125:527-534, 2017
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EA COVID-19, Air Pollution and Heart Disease

gency

Highly infectious through an aerosol route
* Uses the ACE2 receptor to attach and infect cells
* ACEZ2 receptors are present on cells of the respiratory and cardiovascular systems

Wide spectrum of disease severity

* Pulmonary effects - pneumonia
* Cardiovascular effects including increased risk of thrombosis, e.g. heart attack and stroke
* Massive inflammatory response (cytokine storm)

Vulnerable populations include many who are sensitive to particulate air pollution
* Chronic lung, heart and kidney disease
* Obesity and Type Il diabetes
* Older adults and lower socioeconomic status
* African-Americans, Native Americans and non-White Hispanics

Early epidemiology research suggests that exposure to particulate air pollution
increases the severity and mortality of COVID-19




e EPA COVID-19 Research to Benefit Public Health

Detecting and Monitoring SARS-CoV-2 in Wastewater
* Standardize methods to assess virus in sewage
* Monitor virus levels in sewage to assess community infection rate
Evaluating SARS-CoV-2 Cleanup and Disinfection Practices
e Surface sampling efficiency * Real-world surface disinfection
e Alternative disinfection devices e Rapid viability
* Longer-term SARS-CoV-2 disinfection evaluation ¢ PPE disinfection
Develop a Salivary Antibody Assay
» Salivary antibody assay to assess community exposure

Early epidemiology research suggests that exposure to particulate air pollution increases
the severity and mortality of COVID-19




SEPA  Looking to the Future
Mid-term Goals for Decreasing Cardiovascular Disease

* Continue to apply state-of-the-art methods to conduct research to inform EPA regulatory
and policy decisions

* Continue to develop research to better define those at higher risk from environmental
exposures and find ways to mitigate risks in the most vulnerable

e Support HHS’ goals for Million Hearts, and Healthy People 2020 and 2030
- Aims to decrease the prevalence of cardiovascular risk factors in the population

- Educate clinicians, patients and family members that patients with heart disease
should avoid exposure to air pollution

* Increase cooperation between public health, healthcare systems, insurers and healthcare
professionals to protect population and individual health

- Look at novel ways to coordinate education and healthcare to limit exposure
— Especially among those most vulnerable




SEPA  Looking to the Future
Mid-term Goals for Decreasing Cardiovascular Disease

e Continue to work with our federal partners to provide consistent and useful guidance on
environmental health issues

- Increase environmental health literacy through improved communication of
environmental health topics, risk and decision-making

* Increase quality and access to health data for research and public health decision-making
- Increase access to and integration of electronic health records data
* Encourage the incorporation of advances in science and technology to:
- Improved exposure assessment to air pollutants
» Satellite, Ground-based measurement and monitoring
— Ongoing improvements in air pollution modeling
— Improve personal exposure measurement and monitoring as well as health effects

* e.g. TracMyAir app, Smoke Sense app
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Agency

Wayne Cascio, MD, FACC
Director, Center for Public Health and Environmental Special thanks to:
Assessment Do ot L
US EPA Office of Research and Development
cascio.wayne@epa.gov

For More Information
® Science Matters Newsletter: https://www.epa.gov/sciencematters

®* Follow us on Twitter at @EPAresearch and Facebook at U.S. EPA

Research Christina Baghdikian

EPA ORD/CPHEA

Solutions-Driven
®* EPA’s Healthy Heart Toolkit: www.epa.gov/air-research/healthy-heart- £ ! Research and
toolkit-and-research ¥ . nmunications

® EPA’s Air Research: www.epa.gov/air-research

®* Smoke Sense Project: www.epa.gov/air-research/smoke-sense

* Village Green Project: www.epa.gov/air-research/village-green-project

Disclaimer: The views expressed do not necessarily reflect the views or policies of the US EPA.


https://www.epa.gov/sciencematters
http://www.epa.gov/air-research
http://www.epa.gov/air-research/healthy-heart-toolkit-and-research
http://www.epa.gov/air-research/smoke-sense
http://www.epa.gov/air-research/village-green-project
mailto:cascio.wayne@epa.gov

SEPA EPA’s Air Quality Models

Environmental Protection
Agency

Vital for implementing the Clean Air Act

Evolution of models guided by increasingly complex application and assessment needs

REgUIatory & Assessment NEEdS 03, PM attainment demonstrations

Nat. Air Toxics Meteorology-
-PSD Assessment Air Quality
ctandargs W Source g?‘Ags & -Hg Interactions
~tandaras - permitting  NAPAP 1-hr03  -0r s Air Quality -Toxics
-Assessments SIP

Regional Haze

Background air pollution
Met-AQ Interactions
Exposure & Health

Multimedia

PM 2.5 Forecasting Exposure

1970 Regional Acid MODELS3 Neighborhood Scale CMAQ Coupled
AQDM Deposition Model - CMAQ - CFD WRF-CMAQ
UNAMAP Regional Oxidant Model For PM Multi-pollutant
Eulerian Grid Models NAM-CMAQ CMAQ

Sinele Poll - Acid Deposition Multi-pollutant Multi-pollutant

ng e ot.utant - Ozone Multi-scale Multi-scale (local to hemispheric)
G:S;:aa: II)‘i’:persion Reactive Interactions with Climate forcing

. Eulerian Grid and Air Quality changes
Local/urban Scales Single Pollutant Regional/urban Scales Eulerian Grid
Reactive

Eulerian Grid
Regional/urban Scales

Model Development & Applications
_a

2019 CMAQ

CMAQv5.3 NextGen

Multi-pollutant

Near-source to Global

Reactive

Multimedia:
Atmospheric-
Hydrologic
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