Lessons Learned from Creek Fire Incident, California-2020
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Wildfire Episodes and Climate Change

(&N U.S. Global Change
Q

Research Program

Fourth National
Climate Assessment

Volume |l
Impacts, Risks, and Adaptation in the United States

Acres Burned

12,000,000
10,000,000
8,000,000
6,000,000
4,000,000
2,000,000

0

Articles

FERIFPECTIVE m

The changing risk and burden of wildfire in the United
States

Waishall Burke, Anve Driscoll Sarm Hell-Mesal iz Xue Jennifer Burmey, and G b

+ See all authars and aflistions

FraS Jarianry 12, 2021 118 (2) «201 1046 116 hilps-ddai argd 107 3pnas 2011046116

Faite by B L Tumar, Arzons Stae Unisarsily, Tamgs, A7 and soproved Hovembar 24 2020 (racahead %of revisy Juna
30, 202

Acres burned by wildfires per year in the

United States, 1983-2020



Pollution from Wildfires and Health Impacts

= Primary Air Pollutants s =
retabon of eyes, nose and throat
- Carbon Monoxide (CO) Headoche and aniety (S0, ' Breathing prodiems (0., PM, NO.. 50, BaP)

impaots on tho central nervous

- Oxides of Nitrogen (NO,) syseem [PV}

Impacts on the respratory system
Irrtation, mflammation and infections

- Polycyclic Aromatic Hydrocarbons (PAHs) R s g

- Volatile Organic Compounds (VOCs) Dol it b i
diseases

- Particulate Matter (PM) S el

splean and blood
[(ND.)

- Particulate Matter (PM)
- Ozone (0;)

impacts on the
reproductive systam (PM)

= Secondary Air Pollutants \
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Source: https://www.eea.europa.eu/signals/signals-2013/infographics/health-impacts-of-air-




Adverse Health Outcomes

Increase in health risks for:

* All-cause mortality
e (Cardiovascular-related diseases

. L. * Asthma
Hospital admissions e Chronic obstructive pulmonary disease
(COPD)

r * Pneumonia and Bronchitis

* Respiratory infections (RI)

* Congestive heart failure (CHF)
* Ischemic heart disease (IHD)

Emergency department visits
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* Qutpatient visits

e Asthma

. . . S . * Asthma, COPD, RI, IHD
Outpatient visits / Medication Fills . Medication Refills

A : Increasing Population Frequency I :) Ref: Re!d, C.E., et aI..ZO}G. Critical review of
D health impacts of wildfire smoke exposure.
Environmental Health Perspectives, 124(9),

pp.1334-1343.
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WILDFIRE ACTIVITIES & AVAILABLE CDC RESOURCES



CDC’s Wildfire Activities

Smoke-Health Activities

Federal Partners Academic Institutions

During

Situational awareness
Wildfires Partner / Stakeholder engagement ?ﬁ?’?ﬁ : Georgia
Exposure assessments sanorcaL \ LI Tech |
\ Epidemiologic assessments w
: Public health surveillance Ol @ UNIVERSITY of
éfore After Health informatics WASHINGTON
: Communication

Wildfires Wildfires

Evaluation
Emergency response

Pl——

State and Local Health Departments

Asthma and Climate Tracking




Wildfire Activities: Tools
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Real-Time Smoke Vulnerability Assessment

£
D POV 4 UNDS ERAB D PRel ED SURFA QK Ry LU IR . URNIA
P | 12/12 3am V| % of pop. without health insurance v @ ABOUT DATA

T g R CTAR R E e
12/12 3am EST 12/14 2am EST

LEGEND o~
B 5.490-7.10

8> 7.10-8.60
> 8.60 - 9.60
> 9.60 - 10.80
> 10.80 - 13.00

Vaidyanathan A, et al.. Developing an online tool for identifying at-risk populations to wildfire smoke hazards. STOTEN, 619, pp.376-383.

https :// ephtracking.cdc.gov




Wildfire Activities: Web Content

Web-Content / Resources for Public Health Professionals

Learn about the health effects associated with wildfire smoke and This course is intended for

actions for patients to take before and during a wildfire to reduce - physicians, registered
nurses, asthma educators
exposure.

and others involved in
clinical or health
education.

e Start the Course

e Obtain Continuing Education Credits

https://www.airnow.gov https://www.epa.gov/wildfire-smoke-course




Wildfire Smoke and COVID-19 Resources

= Considerations for clean air shelters and spaces

www.cdc.gov/coronavirus/2019-ncov/php/cleaner-air-shelters.html

= Public health strategies to reduce wildfire smoke exposure during the COVID-19
pandemic

www.cdc.gov/coronavirus/2019-ncov/php/cleaner-air-shelters.html

= Wildfire smoke and COVID-19
https://www.cdc.gov/disasters/covid-19/wildfire smoke covid-19.html

= Frequently asked questions for Air Resource Advisors and other environmental
health professionals

www.cdc.gov/coronavirus/2019-ncov/php/smoke-fag.html
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http://www.cdc.gov/coronavirus/2019-ncov/php/cleaner-air-shelters.html
http://www.cdc.gov/coronavirus/2019-ncov/php/cleaner-air-shelters.html
https://www.cdc.gov/disasters/covid-19/wildfire_smoke_covid-19.html
http://www.cdc.gov/coronavirus/2019-ncov/php/smoke-faq.html

AIR RESOURCE ADVISOR (ARA) RESPONSE



Creek Fire Incident Summary

Fire Perimeter Communities Impacted by Smoke

! Broader Air Quality Communities Potential
Impact Area Population

Exposed to
Smoke

Great Basin Air Bishop 3,746
i Pollution Control Lee Vining 89

i District Mammoth Lakes 8,127
Mariposa Air Mariposa 1,351
B Polluti |

! ? u'tlon contro Ponderosa Basin 790

: District

| Millerton 548

| San Joaquin Air

| Po'I‘Iutio:utllgntlrol North Fork 2,960
| Sictrict Oakhurst 3,424
Prather 1,569
El Portal and Wawona 2,550
E Yosemite National Yosemite Valley 1,035
Park Visitors to YNP. (transient 15,000 — 20,000
| population)

All areas combined 41,689 — 46,689

= On Friday September 04th, 2020 (approx. 06:00 PM), a wildfire incident occurred in the Sierra National Forest and has
since consumed 377,693 Acres; currently, the wildfireis 70% contained.

https://inciweb.nwcg.gov/incident/7147/




Creek Fire Response: Air Resource Advisor

= Assignment

= Deployedas an Air Resource Advisor (ARA)
to support Interagency Wildland Fire Air
Quality Response Program (IWFAQRP)

|

=  ARAs work wildfireincident
management teams
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=  PrimaryDuties
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= Provided technical assistance on wildland
fire smoke issues, includingair quality
monitoring, exposure assessment and
evaluating public health impacts

= Other public health response related tasks
(e.g., COVID, CO monitoringin fire camps,
compoundinghazards due to extreme
heat)




Smoke Exposure Assessment Using Various Data Sources

Active Fires / Hot Spots Weather Patterns / Forecasts High-Res. Smoke Models

Basin, / 4 WIKD  HURDITY

REdfor(? % ) : ; b e . ' \'ies.:r;-if”f.-':recael
\ . | ’ " : . , e 2 _'r‘: . ’.,.l : ..
%‘ ) e ) 2 = ) E, = S
: > ‘i) 15
8 1 N a D
a5 A 1 £
o A ¢!
S v el X J
y | Carson City / 6t Near Surface Smoke uaim3
: ‘Oq ’ / 1 2 4 (5] 8 12 18 2@‘ 25 30 40 60 1QD 200
. AP Real-time Smoke Images (Webcams) Overnight AQI observations
‘ Osan Erandsco i s %O’ :'v A HowCast Timoscrios

Morh tarkasa Lake 145 Slzrans &3 ¥
il oamik: . W
XY Ly ]

: %”90 TV \\ "
2 /o% %‘3 . Okt xup Loty
w2y % \ § ik el
Mojave
e Pores [ ] R

=4

Av pew a2 Sobaree I
5§§ l A (B e R
& Ange gs e
», %

larymomn Lana

. ' Y e |




Air Quality Impacts Summary

Communities

Bishop

Lee Vining

Mammoth Lakes

Yosemite Valley

El Portal

Wawona

Mariposa

Ponderosa Basin

Oakhurst

North Fork

Prather

Millerton
DA

AIR QUALITY INDEX (AQl, 24-hr Average) values by day, for communities impacted by the CREEK FIRE, 2020

Air Quality Index

OX X 1 1 JO

Good
Moderate

USG

Unhealthy
Very Unhealthy

Hazardous

No data

. e L] e L] /l Ll L H L]

Actions to Protect Yourself

None

Unusually sensitive individuals should consider limiting prolonged or heavy exertion

People within Sensitive Groups® should reduce prolonged or heavy outdoor exertion.

People within Sensitive Groups' should avoid all physical outdoor activity

Everyone should avoid prolonged or heavy exertion

Everyone should avoid any outdoor activity

These communities experienced high PM, . levels from wildfire smoke, resulting in “Unhealthy” to “Hazardous” AQl conditions
OOSOSOSGSSSSEEES




Key Ta keaways Example of a Smoke Outlook

/""“\\ Smoke Outicok for 10002 - 10/03
;M: San Joaquin-Yosemite Area (Creek Fire)
Sy !suved at: 2020-10-02 07:55 POT

= Highlights

= Provided smoke outlooksfor communitiesimpacted by smoke daily e sy s s e

Fire
Pire te

= Collaborated with Air Pollution Control Districts and alerted them on
smoke impacts daily

= Fielded publicinquiriesregarding potential smoke exposure during
visits to Yosemite National Park

= Assisted in decisions regarding Incident Command Post (ICP) staff and o o s e e e, e
fire crew safety and health with smoke, and sharing cleared CDC .
resources on COVID and CO exposure with ICP medical staff womsg:  EBL T THI @ cumssomnin 2 e
= Created a process flow to set-up CO monitors at various fire campsand S § i o
to download/ visualize data s D @ oo ¢
bl =l 3
thallenges = ESS

=  Mountain meteorologyis complex .
Outlooks for other fires:

= Quantifying smoke impacts from planned firing operations e ——

= Smoke drifting from other fires

California Smoke Blog:
=  Other environmental hazards https://californiasmokeinfo.blogspot.com/

https://twitter.com/CASmokeBlog?ref src=twsrc%
5Egoogle%7Ctwcamp%5Eserp%7Ctwgr%5Eauthor



https://tools.airfire.org/ara/deployments/
https://californiasmokeinfo.blogspot.com/
https://twitter.com/CASmokeBlog?ref_src=twsrc%5Egoogle%7Ctwcamp%5Eserp%7Ctwgr%5Eauthor

= Observations made during this deployment reiterate the

Summary/ Next Steps

need for public health resources during fire incidents

= Lessons learned from this deployment can inform future

fire response efforts and highlight the importance of
coordination between public health and land
management agencies

= CDC continues to address public health needs
associated with wildfire events by:

Responding to needs of state, territorial, local, and tribal
health authorities

Improving communication and consistency of messages
before, during, and after wildfire events

Developing online tools and technical documents to improve
emergency preparedness and situational awareness
capabilities

Notes from the Field

| Morbidity and Mortality Weekly Report \

Understanding Smoke Exposure in Communities
and Fire Camps Affected by Wildfires — California
and Oregon, 2020

Kathleen Navarro, PhDY | Asbarids Vaidranarhan, PRI

Dhuslag 2020, the United Seares has expericnced unsea-
sonably higher Hre acdvity than in past years, resuldng in
»7.8 million burned acres; as of December, wikdfires were still
active in the western United States (1), A major public health
concern associated with wildfires is exposure to air pollutants
such as fine inhalable particles in smoke, with avrodynamic
diameters 52,5 pm (particulace matter [PM] 2 ). Exposure to
ke can irvitate the langs, alter immune funcrion
and increase suseeptibility (o nespiratory infictians, In addi
won, exacerbatlons of asthma, chronic obstructive pulmonary
disease, cardiovascular discase, and possibly increased mortal
ity are assoclated with smoke exposure® (2). Characterizing

¢ bevels for communicies Jocated near the tires

s isa eritical public
health function during wik
CDC deployes
iwo st members 0 support the Interagency Wikfland Fire
Alr Qualicy vonse Program (TWFAQRP)' as alr sesource
advisors foc wildt

resource advisors are fully integrared into

To charcterize smoke expos

re incldents in California and Oregon. Air

the wikdtire incident
management teams and provide insighss into understanding
ind peedicting air pollution exposures from wiklfire smoke
emissions, Air resource advisors interact with varioos stake
holders, inchuding air quality regulatae, fire persannel, public
health practitioners, amd community residents. A primary

levels for arcas

aspect of this engagement is 1o forecast smoke
immedlately aftecred by fires and gencrate a dally smoke

outlook® for keeplag s olders Informed of prevailing

smoke levels. 2020 Is the first year during which CDC worked
with T'WFAQRP and deploved staff members as air resource
wdvisors for wiklfire incidents. From August 31 1o Seprember
14, 2020, one CDC staff member supported wildfire incidenes
in central Oregon’s Cascade Range, which induded Beachic
Creck, Hollday Farm, Lionshead, and Riverside wildfires
Strong, east winds acrass the Cascade Mountains resuleed in
560,000 acres of fue growth during Seprember 7-10 (/)
Another CDC staff memb he Creek Hre

0. The Creek

was deployed §

)} to Ocrober 5, 2

incident from Seprembser 2
fire incident in the Southern Sterra Nevada region of California
* Worges Mrwww eude gowlaisAwildfioemunhedidefae

hirpec! e iidlandtiscanche.net.

hinges /S1nsde alrfioe anglaraddephoyvivenes

S Depariment of Heath and H Services Centers for Discase Cont A Frevents

started Sepeembier 4 and grow 10 1933000 acees during ies fiss
week (2); as of Dcember 3, 2020, the fire had consumx]
379895 acres d

During these own deployments, several public health con-
cemns came to light. OF note, although smoke from wildfires
drifred long distances and attected downwind communities, the
brunt of poor air quality was observed in communicies adjpa
cent to wildfire incidents. For example, communities locared
near the fire perimeter of wildfine incdents in California and
Oregon experiencad high concentrations of PM 5, ax me
suned by air quality monitors, reaulting in “Uahealdhy™ 0
"Harardous” conditions, as defined by the LS, Eavitonmenial
Protecrion Agency Alr Quality Index** (Figure). Fire person
nel who camped and rested berween wock shifts ar nearby
fire camps'’ (Nocth Fodk, Califoenia and Sisters, Oregon)
were also exposed to poor air qualicy levels. These tire camp

exposures contribute to higher overall cumulative smoks

exposure and, slong with or cupational risk Bicrors

s Batigoe and stress, o wery that is much needad
for fire personnel
In addidon, enviroamental hazards such as exwreme he
higher concentratlons of ambient carbon m
prevalent during days with heavy smoke and
these hazards added a layer o

fire growth days

e PO
recovery® berw

High smoke levels and other hazards present during wildfires

reinforce the meed for profiessionals such as air resource sdvisors
who are trained in smoke-health issises and redased public health
ropics, to be included on wildfire incident reams. Observations
made by CDC sraff members, a5 well as acher air resource advi-
sors, on environmental and occupational risk facrors and thels
publx health consequences on nearby communiries and fire

camps can inform future wildfire response efforts. Coardination

among public health and fand management agencies ac mulriple

levels before, dunng

g and after wildfire incidents can help miti
gare adverse health cffects. CDC conrinues o collaboesre with
federal land mansgement sgencics, which manage and suppoer
ire Incdents, to undenstand the adverse healrth impacis

of smoke exposure on communitics and wildlund fircfighrers

https://www.cdc.gov/mmwr/volumes/69/wr/mm6949a4.htm?s_cid=mm6949a4 w



https://www.cdc.gov/mmwr/volumes/69/wr/mm6949a4.htm?s_cid=mm6949a4_w

Questions or comments?
rishv@cdc.gov
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