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Air Quality Index - Linking Air Quality and Health

» Used for all FRM/FEM monitors
* Updated to reflect the latest standards and science

AQl is used for

* Next-day forecasting
e Current air quality (NowCast)

The daily Air Quality Index (AQl) for fine particle pollution is a 24-hour index

Daily AQl reports for particle pollution show previous day’s air quality
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EPA’s color-coded tool for communicating daily air quality and health information to the public
* Nationally uniform — used by federal/state/tribal/local agencies
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http://www.airnow.gov/

Air Quality Index

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

* Based on health information supporting the NAAQS — uses health relevant averaging periods

* Controlled human exposure, epidemiological studies exposure/risk assessments used to set
breakpoints

* Epidemiological studies useful for identifying risk factors and more serious effects

* Controlled human exposure studies useful for identifying proportion of healthy population
affected, symptoms, mechanisms of effects, genetic variability

How to use the AQI to lower the dose of inhaled pollution when air quality is poor:

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

Since people respond differently - PAY ATTENTION TO SYMPTOMS!




Forecast AQI

www.airnow.gov , 8/27/18
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eal-time AQI
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Real-time AQI — the Dial

* Mobile-friendly website
* Front page provides real-time
and forecast AQl, map and box

plot of hourly AQl values ) —9
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Tools to Interpret Sensor Data — Spatial Resolution
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Tools to Interpret Sensor Data — Spatial Resolution
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Tools to Interpret Sensor Data — Spatial Resolution
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Satellite Data RS T =
NOAA Hazard Mapping System

e 10 satellites send images every 15
minutes

* NOAA analysts work 24/7 to update
maps

* Reflects smoke in entire column

GOES-16 Preliminary, Non-
Operational Data from 2017

» Different temporal and spatial scales
than the ambient monitoring network,

but the association with the AQI and
monitored data is evident

MEXICO

Guadala'
3

‘exico City

* GOES-16 provides higher resolution
images to detect smoke from most fires

e Satellite imagery may also identify other
potential air quality concerns



Air Resource Advisor Smoke Outlooks

Smoke Outlook for Southern Oregon and Northern California Border for Saturday and Sunday Aug.
25-26, 2018

Smoke Outlook for 8/25 - 8/26
| California-Oregon Border
Issued at: 2018-08-25 07:38 PDT

Air Resource Advisor Smoke Outlook,
OR and Northern CA border, 8/25-

Outlook for California-Oregon Border Daily AQI Forecast for Aug 25, 2018 2 6/ 1 8
Special Statement
This air quality forecast predicts potential particulate matter
levels, not ozone. Forecast is based on 24 hour average. Wtse
e
Fire
Miles and Columbus fires: 301 acres burned in the last 24 i 0O Cfator Lake u A RA S mo ke O u tI (0]0) kS
hours. Columbus is burning southern flank and Miles is burning P e ‘ ‘, nena
north and northwest of the fire. The crew are working securing y Cove o d H H
th e permeter. Ramsey Caryo e s 2,320 screswith. | | gad o B0 @ e - Issued for smoke from major fires
17% containment. The fire is burning tall grass, timber, and Acedion oq n'tgg';f
shrub and burning into 1994 fire scar. Watson Creek fire (not for _ 1 I bI 1
pictured on map) is burning 13 miles west of Paisley, OR. Farest OM'M .mmath Falls Ava I a e O n AI r N OW
Watson Creek fire is at 46,525 acres with 10% containment. S Bvers Korolr
The crew are working on holding the line and conducting firing ",'u"." : Modoc
operation today. ",{""m“ Yorew
i
Smoke ! ashe” L)
Air quality has improved significantly yesterday as the cooler / o X
temperature and gusty wind pushes the smoke out of the area. Siawa 3
Northwest wind will continue today 5-12 mph with gusts up to '}f,ﬂ by
18 mph in some area. Watson Creek Fire will experience Euroka Ford 4 et
variable wind with westerly wind becoming north westerly by 5 u"mn-n‘ Foeomt i:’:':.::a
this evening then shifting to north easterly wind. Paisley will Fore st OP"“'(’"
experience more smoke with west winds. Smoke conditions of —_—
varying densities are expected to continue for the next few E— : rec
days until the inversion breaks and gusty wind Qiglespss="" YQSterday Fri Fo ast Sat Sun
pushing the smoke out. Station hourly 8/24 Comment for Today -- Sat, Aug 25 8/25 8/26
6a noon  Ep
Yesterday Fri ) .
Station hourly 8/24 Comment for Today -- s | Ashland [T T . Moderate smoke impact continues through Sunday. O O
6a noon &p . »
ahiond Ll B @ iModeratsemonsimpsctes Medford L . Moderate smoke impact continues through Sunday. O O
Medford @ Moderate smoke impact co | Shady Cove it . Sll; %Luaa;:lty has improved in the morning and should be moderate for most of O ‘
Shady Cove .‘ i . ﬁi,g%‘?yl‘ity pespe ey p P . A s
o rospect Due to close proximity to the fire, smoke impact will continue.

Prospect *_ . Due to close proximity to t| Ai lity h Y din th A A shouldb o f £
-~ o Bir quality has improved i | Crater Lake . . nné%tg; ty has improved in the morning and should be moderate for most o O O
c:‘"“”:‘ M .. @ smokeimpactwil continuc | i . ... @ smokeimpact will continue due to northwest winds. . O
Klamak @  smoke impact will continue Klamath

r - . Fall EEOREENANERE: = ‘ Smoke impact will continue due to northwest winds. . @
Issued 2018-08-25 07:38 PDT by Nicole Bringolf, Air Resource alls ®




Wildfire Smoke A Guide for Public Health Officials

 Updated look
 Health effects section

 Addition of ozone SMOV
* Prolonged exposures Ak

A Guioe For PUBLICH ALTH OFFICIALS HAPTER
i H eat a n d S m O ke RE'VISED 2‘) Specific strategies

* Smoke vs urban particles
* New sections

 PM web course for health professionals
* Sensor use

e After the fire and ash clean-up = A

12



Wildfire Guide Factsheets

Available now:

* Prepare for Fire Season

* Reduce Your Smoke Exposure
* Indoor Air Filtration

* Protect Your Lungs from Wildfire
Smoke or Ash

* Protecting Children from Wildfire
Smoke and Ash

e Protect Yourself from Ash
In development:
* Protect Your Pets

* Protect Your Large Animals and
Livestock

e After the Fire

WILDFIRE SMOKE FACTSHEET

Protect Your Lungs from
Wildfire Smoke or Ash

T
=

it

Respirators are not sized for children.

ash can i throat, and lungs They can make you cough or
wheeze, and can make it hard to breathe. A respirator is a device (mask) that covers your nose and
mouth, fits tightly to your face, and can filter out smoke or ash particles before you breathe them in.

Protecting Your Health How Do | Know if | Need to Wear a
The mast efiective way to protect yourself Respirator?
during wildfire emengencies isto stay indoors or + Peaplewho stay indoors or limit theirtime

Timit your tifme cutdoars when there is smoke
intheair. This s especially important if you

outdoors during wildfire emergancies ar
doing the most effective thing to aveid

WILDFIRE SMOKE FACTSHEET

e
Indoor Air Filtration ~y

!

‘When wildifir smake gets Inside your home It can makeyour Indoor alr unhealtny, but there are steps you can
ek to protectyour health and Imprave the air quality Inyour home. Reckucing Indoer sources of pollution

153 major step particles Indaors. For i
smoking tabacco products, using asrosol praducts,and avold iing a gas o Wood-burning stove or replace.
Anather step s alr fitratian, This fact sheet Titesing your alrto

faduce Indoaf 3ir pallutian.

Filtration Options

Thiere are two eective options B IMprowng air Miter MERV 13-16] Can fediuce INdoor particies by
Aitration In the home: 1] upgrading asmuch High EMclency

system fiter, and 2} using high efclency portable
air cleanars. Before dscussing M0N options,

v heart or lung dissase and are at higher risk expor
for aclverse health effects. Reducing physical respi
activity and using HEPA-filtered air deaners . Peopl
ineloars are other ways to reduce your smoke peria
exposure. Cansider temporary relocation cut

cove
ofthe smoky areg if | bl By limiting vour N

WILDFIRE SMOKE FACTSHEET

Farticulate Alf (HEPA) Fating, (o MERY 17-20) are the
oSt SMCIEnt. You My NESd 1o consuit witn 3 local

basics of filter hesting and air technician o the manutactures of
your central alr systemito confimn which oc It high
efficiency fiters will work with your system. ifyou

hetard for fiter 't switch to a meore eMckent filter, running the
nicy Reporting vaiue, system continuously by switching the themnastat
Tor residential fan from "Aute” to "0 has been shown toreduce

WILDFIRE SMOKE FACTSHEET

Protect Yourself from Ash

Protect yourself from harmful ash when you clean up after a wildfire. Cleanup work can expose you t
ash and other products of the fire that may irrtate your eyes, nose, or skin and cause coughing and othe]
health effects. Ash inhaled deeply into lungs may cause asthma attacks and make it difficult to breathe]

Ash is made up of larger and tiny particles (dust, dirt, and soot). Ash deposited on surfaces both indoor
and outdoors can be inhaled if it bacomes airborne when you clean up. Ash from burned structures i
generally more hazardous than forest ash.

Avoid Ash Exposure

Avoid direct contact with ash. If you get ash
on your skin, in your eyes, or in your mouth,
wash it off as soon as you can

People with heart or lung disease, including
asthma, older adults, children, and pregnant
women should use special caution around
ash.

Use an NS5 respirator and

avoid skin contact with ash.
Children and pets: Children should not be

Reduce Your Smoke Exposure

i

nearby while you clean up ash. Do not allow
children to play in ash. Clean ash off all
children’s toys before use. Clean ash off pets
and other animals. Keep pets away from
contaminated sites.

Recommended Actions

Clothing: Wear gloves, long-sleeved shirts,
long pants, shoes and socks to avoid skin
contact. Goggles are also a good idea
Contact with wet ash can cause chemical
burns or skin irritation. Change your shoes
and clathing before you leave the cleanup
site to avoid tracking ash offsite, into your
car, or other places.

Protecting your lungs: Wear a tight-fitting
respirator that filters ash particles from the
air you breathe to help protect your lungs.
Select a respirator that has been tested and
approved by NIOSH and has the words
“NIOSH” and either “NS5” or “P100” printed
on it These have two straps and are
available online, and at many hardware
stores and pharmacies. Buy respirators in a
size that can be tightened over your mouth
and nose with a snug seal to your face.
Surgical masks and one-strap dust masks will
not protect your lungs. They are not
designed to seal tightly to the face. If you

When wildfires create smoky conditions, there are things you can do, indoors and out, to reduce your

WILDFIRE SMOKE FACTSHEET

exposure to smoke. Reducing exposure is important for everyone’s health — especially children,
older adults, and people with heart or lung disease. e

- Stayinside with the doors and
closed. Whether you have a central air

indows

conditioning system or a roem unit, use high
efficiency filters to capture fine particles
from smoke. Ask an air conditioning
professional what type of high efficiency
filter your air conditioner can accept.

Seek shelter elsewhere if you do not have
an air conditioner and it is too warm to stay
inside with the windows closed

Do not add to indoor air pollution. Do not
burn candles or use gas, propane, wood-
burning stoves, fireplaces, or aerosol sprays.
Do not fry or broil meat, smoke tobacco
products, or vacuum. All of these can
increase air pollution indoors.

Use a portable air cleaner to reduce indoor
air pollution. Make sure itis sized for the
raom and that it does not make ozane,
which is a harmful air pollutant. Portable air
cleaners can be used along with efficient
central air systems with efficient filters to

maximize the reduction of indoor particies.

Reduce smoke exposure indoors

Prepare for Fire Season Y

Ityoulive n an areathat s regularly affected by smoke or where the wildfire risk s high, take stepsto
prepate for fite season., Know how to get ready before a wildfire, Know how to protecty ourself from
smoke exposuraduring a wildfire,

Create a “clean room” in your home. Choose:
2 room with no fireplace and as few windows
and doors as possible, such as a bedroom.
Use a portable air cleaner in the room.

Being prepared for fire sea son is especially important for the health of children, older adults, and people
with heart of lung disease.

Have a supply of N95 respirators and learn
how to use them. They are sold at many

home improvement stores and online. .

Prepare Before a Wildfire

+ Stockup soyou dor'thaveto go out when

it's st oky. Hava several days of medi cations

onhand. Buy groceries that do not need to . Ifyou havaasthma oranothar lung

b refrigerated or cookad, because cocking

If you have heartor lung disease, check
with your doctor about what you should do
duting st oke events.

Long-term smoke events usually have
periods when the air is better. When air
quality improves, even temporarily, air out
your home to reduce indoor air pollution.
disaase, update your respiratory

<an add toindoor particle levels,
=1, P manag em ent plan

Craatea clean roomin your home. + Havea supplyof N35 masks snd learn houw
Choose a room with as few wind ows and
deorsas pessible, such asa bedroom, Use

touse them. They are sald at many home
improvement stores and online,

Use a portable air cleaner to reduce
indoor air pollution

have heart or lung disease talk to your
dactor before using a respirator or working
around ash

a portable air dleanerand avoid ind cor
sources of pol lution.

Organlza your important items ahead of
time and know where o go in case you have
Buy a portablealr cleanar before there is toevacuate.

4 smoke evet, Hig h-effidency particulate
air (HEPR) filter sir cleaners, and elecirostatic
precipitatersthat do not produce ozone an
helpreduceind oor particle levels

undarstand how you will receive alertsand
heafth warnings, including air quality reports
and publicserviceannouncements, from
Tocal officials.




3 EPA Reduce health risks in

areas with wildfire smoke:

Infographics

Follow these tips, especially if someone in your family

(including you!) has heart or breathing problems, is an

older adult or child, or is pregnant.
DO

+ Stay inside

= Pay attention to local advisories and
check air quality (airnow.gov)

« Set car A/C on recirculate
(to keep smoke out)

» Keep a supply of medicine and
non-perishable food

* Use a well-fitted N95 or P100 ———&
respirator if you go outside when it

is smoky
* Prepare to evacuate if smoke levels
get too high
KEEP AIR CLEAN
Close windows and doors. Use a portable air cleaner

Close fresh intake on A/C units. | with HEPA filters properly
If your home is too warm, try to | sized for a specific room.
stay with friends or relatives.

DON'T

X Play or exercise outdoors
X Fry or broil foods, which can add particles to indoor air
X Use a fireplace, gas logs or gas stove
X Smoke indoors

X Vacuum, it can stir up dust

airnow.gov

https://airnowtest.epa.gov/sites/default/files/2018-06/reduce-health-risks-with-wildfire-smoke-508.pdf  ,,



https://airnowtest.epa.gov/sites/default/files/2018-06/reduce-health-risks-with-wildfire-smoke-508.pdf

Air Quality Sensors

* Sensors may provide local air quality information at the current
moment

e Sensors can provide information about whether air quality is getting
better or worse, whether it is better inside or outside

e Sensor readings are associated with behavioral messages using EPA’s
pilot Sensor Scale

15



Pilot Sensor Scale and the AQl

Based on air quality analyses of 1-hr peak to 24-hr mean PM
ambient air quality data: Local Pollution Levels

* A “low” sensor reading outdoors corresponds to a 24-hour H?gr
average concentration below the level of the 24-hour NAAQS High |
and in the “good” or “moderate” AQI categories. od
Enjoy your outdoor activities. 1 PM, <

M
ug/m’ ' Low
* A “medium” sensor reading generally corresponds to the
“moderate” or “unhealthy for sensitive groups” AQI categories. 78-F 90 % )
If medium readings continue (for an hour or more), use the Air humidity =
Quality Index to plan outdoor activities.

* A “high” or “very high” sensor reading corresponds to Current Area Air Quality Index »
concentrations that can occur near sources, such as a smoke Moderate
event. e
You may be near a source of particle pollution like dust, smoke | observed Tue 8:23 AM EDT
or exhaust. Check the Air Quality Index to plan outdoor Explore Data » |
activities.

More Information »

Village Green station, Durham NC, 8/28/18, 8:30 am
https://www.airnow.gov/index.cfm?action=airnow.viflagegreen



https://www.airnow.gov/index.cfm?action=airnow.villagegreen

Future Opportunities with Sensors

* Along with rapidly improving air quality sensors, strides are being made in
biometric sensors for health parameters

* For example, sensors for heart rate, blood pressure, temperature, blood oxygen
saturation, ECG are readily available

* NIH — National Institute of Biomedical Imaging and Bioengineering
(https://www.nibib.nih.gov/science-education/science-topics/sensors)

e Sensor development may allow us to study the health and physiological
effects of smoke
* Brief exposures or prolonged exposures (cumulative effects)
* At-risk populations

» Effectiveness of interventions at modifying behaviors, including those related to
indoor air quality

17


https://www.nibib.nih.gov/science-education/science-topics/sensors

National Interagency Fire Council (NIFC) Outlooks

Significant Wildland Fire Potential Outlook
October 2018
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Significant Wildland Fire Potential Outlook
) § November 2018
2
B S ‘. = ¥,
el M ¥
L Lo AT TP o '
y 3
(EEL Sy et a . B g
. _
N A e ™ iy LT o
3\ A S X
[ A T T 7Y
Yy d S b
Wee oS S b ;
1] ; -
X T ' 7
Puerto
-
Significant Wildland Fire Potential 4
- ADOVE NOMEl e € 00TPIC Area 5
Boundary Z
Below Normal Predictive Services PREDICTIVE]
Area Boundary SERVICES
l:l Normal State Bord Map produced by
ate Border Prodictive Servine Significant Wildland Fire Potential
National Interag G hic As
Above normal significant wildland fire potential indicates a greater than usual likelihood that significant wildland fires will occur. ise, Idaho - ADOVE NOME! B:Sr?(;aap ‘e Area
Significant wildland fires should be expected at typical times and intervals during normal significant wildland fire potential conditions. Issued Septembs . v
Significant wildland fires are still possible but less likely than usual during forecasted below normal periods Next issuance Octd, Below Normal Predictive Services PREDICT
Area Boundary SERVICE|
l:l Normal
State Border Map prod
Predictive
Nation b
fbove narmal significant wildland fire potential indicates a greater than usual likelihood that significant wildland fires will occur. Boise, Ida .
Rignificant wildland fires should be expected at typical times and intervals during normal significant wildland fire potential conditions.  Issued Se \ .
Bignificant wild|and fires are still possible but less likely than usual during forecasted below normal periods. Nesxt issua 1
Significant Wildland Fire Potential
AbOVE NOMAl e O€0GrARNIC Area ‘!
Boundary
Below Normal Predictive Services PREDICTIVE!
N | Area Boundary SERVICES
orma
Map produced by
State Border Fredictive Services,
National Interagency Fire Center
\Above normal significant wildland fire potential indicates a greater than usual likelihood that significant wildland fires will occur. Boise. |
Significant wildland fires should be expected at typical times and intervals during normal significant wildland fire potential conditions: Issued mber 1. 2018
Significant wildland fires are still possible but less likely than usual during forecasted below normal periods Next issuance October 1, 2018

https://www.predictiveservices.nifc.gov/outlooks/outlooks.htm

18



https://www.predictiveservices.nifc.gov/outlooks/outlooks.htm

