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Many VOCs including:

- Formaldehyde

- Acrolein

- PAHs

Metals and other elements

70-80% of the metals and PAHSs in
wildfire smoke have been found
in particles less than 0.1 um



Particles that are 2.5 micrometers
or less in diameter

US EPA requires states and
local air authorities to
monitor PM, . and report
the daily average
concentrations as
micrograms per cubic meter
of air
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Combustion particles, organic
compounds, metals, etc.
< 2.5Um (microns)in diameter
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Dust, pollen, mold, etc.
<10 um (microns)in diameter
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Air Quality Index values and category divisions:

Daily average AQl
States and local air Concentration Index Value

. | (ug/m?)
authorities calculate and
announce which AQI health
category each monitor is in

AQI Category

Moderate

55.5t0150.4 151-200
150.5 to 250.4 201-300 Very Unhealthy
250.5 to 350.4 301-400

350.5 to 500 401-500
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NEWS IN FOCUS

POLICY South African science
gets biggest shake-up in
20 years p.158

TECHNOLORY Google targets
scientists and data geeks
with new search tool p.161

AWARDS Astrophysicist to
donate US$3 million to
promoting diversity p.161

ENERGY Data centres try to
keep electricity use from
_ skyrocketingp. 163
A

Firefighters in California have faced a historic fire season in 2018, and climate models predict that wildfires will become more common and intense.

Al

Scientists scramble to study

wildfires’ health effects

Blazes have created natural experimentsin nearby towns and a monkey-breeding colony.

BY SARA REARDON

ecord-setting wildfires have burnt
R through northern California over the
past month, blanketing huge swathes of
the western United States in a smoky haze and
destroying an area larger than London. Now
scientists are hoping that the fiery summer will
help them determine whether exposure to wild-
fire smoke damages health over the long term.
Finding answers is becoming more urgent
because the behaviour of wildfires — in the

United States and elsewhere — is expected to
shift in the coming decades. Climate models
predict that many more people worldwide
will be exposed to toxic smoke as these blazes
become more common and intense. US wild-
fires already produce about one-third of the
country’s particulate-matter pollution, air-
borne particles that are small enough to enter
and damage human lung tissue'.

“When we think about climate-change
policy and cost-benefits, if we don't include
human-health impacts we're not getting an

accurate assessment,” says Michelle Bell,
an environmental-health researcher at Yale
University in New Haven, Connecticut. “The
line between natural and anthropogenic air
pollution has blurred in terms of wildfires”
One of the reasons researchers know so
little about wildfires’ effects on health is that
epidemiological studies of air pollution typi-
cally do not distinguish between the sources of
pollutants that people breathe in. The sensors
used in such research measure only the size of
particles in the air, making it hard to link »
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ESULTS BY YEAR
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Adverse Health Effects of Wildfire Smoke
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Compared to before the fire,
outpatient visits for respiratory
diseases in people 19 - 64
increased ~33% during the fire,
and stayed ~26% higher for 19-
days after the fire

Surveillance Investigation of the
Cardiopulmonary Health Effects of the
2012 Wildfires in North Central
Washington State







Environmental Health

Mortality associated with wildfire smoke
exposure in Washington state, 2006-
a case-crossover study

il anil Dhamm

Abstract
Bac

Calculated odds of death on
and after wildfire smoke
days relative to non-smoke
days
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Daily average SE

ug/m3 PM, .
Wildfire smoke 23.4 p
Non-wildfire smoke 5.3 0.1
Increase 18.1 P

Among people age 45 — 64, odds of respiratory disease-caused
death in were ~ 35% greater than normal on smoke days

Among people of any age, odds of COPD-caused death were
-
— —

~ 14% greater than normal on smoke days

———






* Non-trauma emergency dept. visits

* Respiratory
e Asthma & COPD exacerbation
* Pneumonia

e Cardiovascular
* Arrhythmia
* Myocardial infarction
* Heart failure

 Cerebrovascular Diseases and Stroke



Studies of less severe symptom rates

consistently show many people experience:

e Headaches

Coughing

Sneezing

Runny nose

Sputum production

Sore throats

Itchy or watery eyes



* The longer time people breathe smoke,
the higher their total exposure

* lliness and death incidences increase as
cumulative exposure increases over
multi-day WFS episodes



Sustained Effects on Lung Function in Community
Members Following Exposure to Hazardous PM; 5
Levels from Wildfire Smoke
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* They tracked 95 Seeley Lake residents, age 23 to
85 (average 63), following a July 31 to
September 18, 2017 smoke episode with
average PM2.5 of 220.9-pg/m3

 Measured lung function starting right after the
fire then with follow-ups in 2018 and 2019

 The number of participants that fell below the
lower limit of normal function increased from
10.2% in 2017 to 45.9% in 2018, and remained
33.9% decreased two years post-exposure



www3.epa.gov “Climate Change Indicators”
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Vancouver
Namnaimo

2020 wildfire smoke episode 4
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lhat is WAQA
Aobile Friendly Site List

Good (0-50)
Moderate (51-100)

Unhealthy For Sensitive
Groups (101-150)

2 . Unhealthy (151-200)

. Very Unhealthy (201-300)

. Hazardous (301-500)

No Current Data




Washingtonians exposed to very unhealthy

& worse air quality; June — September
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* Exposure to wildfire PM, .
increases acute respiratory,
cardiovascular, and
cerebrovascular illnesses and
deaths incidences

* Incidences tend to increase on the
day of smoke exposure and for
some effects one or more days
thereafter

* Prolonged adverse effects are
evident in some cases

e Current evidence is insufficient
to determine if there is a safe
level of exposure



Questions?

_ DEPARTMENT OF
- COLOGY
<=

State of Washington




