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Overview

e Fires started on the evening of
Sunday, October 8, with the
largest fires occurring in Napa
and Sonoma counties

e Conditions at the time were very
favorable for rapid fire growth

Fires collectively burned over
240,000 acres

44 fatalities
Nearly 9,000 buildings destroyed
$9+ Billion in insured damages
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Copernicus Sentinel-3A Satellite image
October 9, 2017




Copernicus Sentinel-3A Satellite image
October 9, 2017
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Weather Conditions

2 o’

e Fires started on the evening of
Sunday, October 8 and spread

rapidly

* Conditions at the time were very
favorable for rapid fire growth
» Strong pressure gradient between the
Bay Area and a surface hlﬁh over Ildaho

resulted in very gusty offshore winds (at
times over 70 mph)

» Offshore “Diablo” winds also resulted in
very low humidity levels

* Vegetation was very dry (end of the dry
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Smoke Forecasting

e The Air District is the local air quality agency
responsible for regulating air pollution in the
San Francisco Bay Area, and led the air
quality-related response for the region

» Meteorologists at the Air District quickly
incorporated the wildfire smoke into
forecasting products

* North to northeasterly winds transported
smoke from the fires directly into the urban
core of the Bay Area, causing air quality to
become unhealthy for a large population

* The Air District issued a smoke and health
advisory for the region starting the morning
after the fires began (October 9)

i BurnAreas

- Bay Area Air District










Smoke Forecasting

* The close proximity of the fires and
their resulting narrow but dense
smoke plumes resulted in highly-
variable air quality conditions

e Several tools were employed to
help address this forecasting
challenge, including

o Satellite imagery from MODIS and
GOES-16

e HYSPLIT modeling

e Wildfire smoke models, such as
BlueSky and the HRRR

e Surface air quality observations

MODIS satellite image from Thursday 10/12/2017



GOES-16 Imagery

Monday 10/09/2017 Thursday 10/12/2017 Saturday 10/14/2017

 GOES-16 (launched November 2016) provides imagery at greater spatial and temporal resolution than its
predecessor satellite

» Variations in smoke plume diffusion were evident from day to day, attributable to amount of vertical mixing and
vertical wind shear
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Smoke Forecasting

* Distilling the complex and rapidly
changing air quality situation into
a format easily accessible by the
public was another challenge

* Air District meteorologists drew
up simple maps to conceptualize
the forecasted location of the
smoke plume based on shifts in
wind direction

 The maps were routinely updated
and used in Air District
messaging and alerts through the
course of the event




Air Monitoring

- | Proposed Mobile
Monitor Locations

1: Cotati/Rohnert Park near
| Gravenstein Hwy, East of US 101

2: South of Sonoma, near Hwy
121 & 116 intersection

3: Along Hwy 12 west of

= |nterstate 80 (far western Solano B i
Countty) |:| urn Areas

4: Saint Helena in Napa County I:I Bay Area Air District
© Air District PM, ; Monitors
A Mobile PM, ; Monitors

» The Air District coordinated with the California Air Resources Board (CARB) to place temporary PM, g monitors
downwind of the fires

* Four general locations were identified for monitor placement, but not all areas were accessible or logistically feasible
due to fire impacts

* Mobile monitor deployment began on October 11



Roseville

Woodland
@ . Arden-Arcade @
Folsom
Davis :
Sacramento
Santa Rosa
Vacaville ° Sloughhouse
Sebastopol Napa Elk Grove 3
PS :
Rohnert Park 4 Cordelia
: .Rio Vista
Vallejo
San Rafael San Pablo (Srererd] St:ckton
Berkeley. ‘
Oakland West
° ® @ Laney College Manteca
. 24 Modesto
Livermore °®
e SN Turlock @
Redwood City .
Observed 24-hr PM, ; AQI San Jose
10/08/2017
San Jose Freeway
® Good Boulder Creek .
O Moderate Felton Gilroy
Unhealthy for Sensitive Groups ®
@ Unhealthy Santa Cruz
@ Very Unhealthy Hollister
. Hazardous

@ Salinas

San Andreas

Merced




Roseville
@

Woodland AT
@ .Arden-Arcade @
3 () Folsom
prass DEV
e Sacramento )
Santa/Rosa
: Vacaville ° Sloughhouse
Sebastopol = Napa ® Elk Grove
RohneitRae AR LY - cCordelia
Petaluma Sonoma!' Napa (south) '@
S : Rio Vista San Andreas
Vallejo
San Rafael San.Pablo . Concerd Stgckton
.Berkeley
Oakland West - ®
® & @ Laney College Manteca
San Francisco @ C2kland East ®
® e Modesto
Livermore °®
S Turlock @
Redwood City .
Observed 24-hr PM, ; AQI San Jose o
10/09/2017
_ San Jose Freeway
® Good Boulder Creek .
O Moderate Felton Gilroy
O Unhealthy for Sensitive Groups @
@ Unhealthy Santa Cruz
@ Very Unhealthy Hollister
. Hazardous

ﬂ |! ) Salinas :



Roseville

‘Arden-Arcade

() Folsom
&
Sacramento ®
_ ° Sloughhouse
[Sebastopol Elk Grove
Rh_nert Park A\Cordelia
B Petaluma Sonoma) | Napal(south)™ /@
Rio Vista
Vallejo N
_ San Rafael o, boblo @ Concord Stgckton
Berkeley.
; Oakland West _ @
" ®'9 Laney College * = A ETIEE
B @ tacy Modesto
Livermore ®
|
L2 S A Turlock @
S Redwood City :
Observed 24-hr PM, ; AQI San Jose
10/10/2017 |
_ . San Jose Freeway
© Good Boulder Creek :
O Moderate : Fe’ton %Im‘y
O Unhealthy for Sensitive Groups .
@ Unhealthy
@ Very Unhealthy 4 Hollister
@ Hazardous e X

() Salin_as‘

San Andreas

Merced




= 7.
N k’. Rose)f.i!le ’

n WOOdlan: 2Ajr:en
T ol i z ". )9 :
3 oy, f'Daws L gt e
santaRosalh' 8 o “?facr:%'& LJE[ o
. e :'«:sg.a: S
Sebastopol Elk Grove,- =

W‘

Rohnert Parki A

o
.0 akland'West
S {@)laney COIIeg_e'

.....

Observed 24-hr PM, ; AQI

San Jose e p
' “ - 4 Merced
10/11/2017 R . e
_4* San?]ose Freeway -
. 2 - {A‘-\-‘ﬁ'
Good R
O Moderate - .-Felton ~= W Gilroy
O Unhealthy for Sensitive Groups S
@ Unhealthy Santa/Cruz
o

@ Very Unhealthy : Hollister
@ Hazardous ‘ : : - _ 16

@ Salinas




’y Woodland
‘ { <3 Davis
Santa Roga
® ( Vacaville
Sebastopol /& Napa @
Rohnert Park: A . Cordelia
:.?A ~ Rio Vi
‘ \VZ{ 1)
S RELEE e i 2o o
= Berkeley
Oakland West
Laney College
()
Livermore
i "y - -’
Redwood City
Observed 24-hr PM, ; AQI San Jose
10/12/2017
113
xaod Boulder Creek
Moderate ..Feiton
Unhealthy for Sensitive Groups ’ ®
Santa Cruz

Unhealthy
Very Unhealthy

O
O
@)
O
O
O

Hazardous

ista

Roseville

Arden-Arcade
Folsom

Sacramento
Sloughhouse
Elk Grove

San Andreas

Stockton

Manteca

RLacy. Modesto

Turlock

Merced

San Jose Freeway

Gilroy
()

()
Hollister

@ Salinas




Roseville

Woodland ;
'Arden-Arcade @
: - Folsom
DEV .
: Sacramento
Santa Rosa ()
A / Vacaville . Sloughhouse
Sebastopol __ ' Napa ® Elk Grove 4
Rohnert Park, A Cordelia :
Fetalumalyes homa | Napa (south) =@ “~ ¢ ®
; Rio/Vista, ™ San Andreas
3 Vallejo _ _
San RafaelSc_ - oo Coannd _St.of:kto“
= Berkeley
“Oakland West_ . 3 S
A Laney College - # —=¢ «~  * Manteca
: 2 ® RLacy Modesto
Livermore; PY
Yo Wi . Turlock @
Redwood City .
Observed 24-hr PM, ; AQI San Jose NG
10/13/2017 b i )
San Jose Freeway :
© Good Boulder Creek \
O Moderate ® _Felton Gilroy
O Unhealthy for Sensitive Groups ‘
Santa Cruz
@ Unhealthy
o .
@ Very Unhealthy Hollister
O

Hazardous

@ Salinas




Roseville

Woodland -
' “Arden-Arcade
' Folsom
DEV .
Sacramento
Santa Rosa
) A - Vacaville SIOUghhf)lISG
Sebastopol 4 ‘Napa Elk Grove 2
Rohnert Park: A 5 A Cordelia
Petalumal“ o mo - % Napa (south) (@ . . ()
® \aileio Rio Vista ! San Andreas
San Rafael San Pablo o ’++ Stockton
@ ® @
.Berkeley
Oakland West .
() @' Laney Collegel =+ * “ = Manteca
; : CY Modesto
Livermore °®
R . Turlock @
Redwood City W
Observed 24-hr PM, ; AQI San Jose. bR
10/14/2017 < °
San Jose Freeway
® Good Boulder Creek o
Moderat @®_Felton liroy
O Moderate ® A
O Unhealthy for Sensitive Groups @
@ Unhealthy Santa Cruz
@ Very Unhealthy zolli-ster
. Hazardous

Salinas




* «_ Roseville

Woodland ATy :
& rden-Arcade @
A () Folsom
Davis @
Sacramento °
Santa Rosa’ ‘;
® 7\ - Vacaville ° Sloughhouse
Sebastopol 4 Napa : Elk Grove
Rohnert Park 4 Cordelia :
Petaluma Sonoma . Napa(south) = '@
“+RioVista ®
Vallejo
San Rafael San.Pablo A COhcbr d St:ckton
Berkeley
Oakland West ()
([ @ Laney College) ¢~ Manteca
San Francisco Oakland East Q>
: Y Modesto
Livermore: ®
e 43 Turlock @
Redwood City .
Observed 24-hr PM, ; AQI San Jose
10/15/2017 o
San Jose Freeway
© Good Boulder Creek \
O Moderate Felton Gilroy
O un healthy for Sensitive Groups
Santa Cruz
@ Unhealthy
@ Very Unhealthy Hollister
. Hazardous

Salinas

San Andreas

Merced




Observed 24-hr PM, ; AQI G 5

O
O
@)
O
O
O

Santa’'Rosa

_gastoml ->
>z Rohnert Rark{ A"

=

ANCordelial
Petaluma Sonoma Napal(south)

2@ Vallejo |
San Rafael_m;San._Pablo Concord '
R YO e BE

Cw, .‘Q:; i. Berkeley, >
v. 022 Oakland Westy
e . Laney COIIege

San Francisco.® .Oakland‘East

‘Lwermore
' T

¥

o L
Redwood City

10/16/2017 P O,
‘ San/Jose Freeway

a0 Boulder Creek & > "

Moderate - . Felton“‘- Gilroy -

Unhealthy for Sensitive Groups y ™ Y

Unhealthy Santa Cruz

Very Unhealthy Hollister

Hazardous J . 21

Salinas




Observed 24-hr PM, ¢ AQI
10/17/2017

Good

Moderate

Unhealthy for Sensitive Groups
Unhealthy

Very Unhealthy

000000

Hazardous

Petaluma

¥

San Rafael

San;Pablo

San|Francisco: .

A

SonomalNapal (%Uth) ()

' IS Roseville!
Woodland "é O
() Arden-Arcade &

)
Davis f ()
." ISacramento

v
Vacaville

Napa Elk Grove

| Cordella

Rio'Vista

@ Vallejo

0) Concord

® Berkeley,
® OaklandiWest

@ Laney Collegel™ Manteca

Oakland East @
o ® 1 rgrr'a'cy
..l-lVeme._f.gg-"_'

Modesf.o / ; | }

Turlock ()~

.Gilroyr
)

_,ﬂ—d",
()

Santa Cruz
C \

__ Hollister S J '
§ L ¥S3linas i
e =




f Roseville

Woodland L
@ ‘'Arden-Arcade @
( ) Folsom

Davis
Sacramento ®

A Vaville ° Sloughhouse

A Napa (J Elk Grove

§ A A Cordelia
Petaluma = o "= % Napa (south) @ ®

S : Rio Vista San Andreas
Vallejo

San Rafael Stocktion

San;Pablo Concord
® ()

Berkeley,
Oakland West (]
& @ Laney.College - Manteca
.Oakland East X

® }- Lelag Modesto
A7 Livermore ®

, P ; Turlock: @
Observed 24-hr PM, < AQI o Y
serve r 25 SanJose
10/18/2017 % e

San Jose Freeway

Good

Moderate

Unhealthy for Sensitive Groups
Unhealthy

Very Unhealthy Hollister,

000000

Hazardous
Salinas



'y '\‘w
- Rosewlle -

Observed 24-hr PM, ¢ AQI
10/19/2017

Good

Moderate

Unhealthy for Sensitive Groups
Unhealthy

Very Unhealthy

000000

Hazardous



Top Ten PM, ¢ Days in the Bay Area since 1999

10/13/2017 199

1o/202007 |
1/7/2001 108
I North Bay Fires
12/26/1999 91 [l Non-wildfire days
1/21/2001 86
1/1/2001 80
12/27/1999 77

o

50 100 150 200 250
24-hourAverage PM, s Concentration (ug/m3)

Five of the top ten PM, 5 days were related to the North Bay Fires
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Air District Response

* Focused on Air District expertise
* Developed brief, active talking points

* Responded to hundreds of local/national media &
public information requests

* Provided frequent air quality updates for schools
with outdoor activities and major sporting events

* Social media helped move messages out to a larger
population

e Distributed 40,000 N95 masks to affected
communities (masks were sourced from outside
the Air District)

e Multiple Air District teams (Meteorology, Monitoring,
Communications, Compliance and Enforcement,
Health Officer) worked closely together on short
deadlines




Air District Response

» With highly-variable smoke conditions, the Air
District pointed concerned residents and
event organizers to current AQI readings
(using the PM,, ; NowCast method)

e Air District website
* Air District content created for social media
* AirNow & AirNow wildfire page

» Daily average PM, ; forecasts and AQI values
do not reflect the rapldly-changlng conditions
during wildfire smoke events

e Air District provided as much data as possible
to stakeholders but did not make the final call
on whether to cancel outdoor events

e Decision was also made to call Spare The Air
Days (typically reserved for ozone during the
summer) in addition to Smoke/Health
Advisories
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AQ Episodes in 2017

e |n addition to the North Bay fires,
other episodes made 2017 a
particularly challenging year for air
quality in the Bay Area

e Labor Day weekend extreme heat
and wildfire smoke

* Numerous exceedances for PM, ¢
and ozone

e Peak 8-hr ozone of 110 ppb

* Four additional PM,, g
exceedance days during
unusually dry December

& .~ Por o T4 %” A
MODIS satellite image - September 1, 2017



After the Fires

e Additional air monitoring continued in Santa Rosa as
recovery/rebuilding efforts began

e Concern over health impacts from disturbing ash & debris
e Some mobile PM, s monitors moved to school locations near burned debris

* Asbestos and heavy metals monitoring in cleanup areas being conducted by the Army
Corps of Engineers

* Internal and external meetings to recap fire & air quality
response and discuss what worked and what should be
improved for future incidents

* Real-time data latency issues & website updates

e Collaborate with other Air Districts (particularly in southern
California) where major fires occurred near urban areas
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