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Overview

Camp Fire ~ 14 % Butte County area

Camp Fire ~ 4x Washington, D.C. area
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https:/www.arcgis.com/apps/webappviewer/index.html?id=5306cc8cf38c4252830a38d467d33728
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Category of Damage? Major bestroyed
(1-9%) (10-25%) | (26-50%) (>50%)
Single Residence 439 47 3 @ 14185
Multiple Residence 21 3 1 276 301
Mixed Commercial/Residential 1 1 0 11 13
Non-residential Commercial 76 18 8 528 630

“Other” Minor StructuresP 87 32 13 4286 4418
0

Infrastructure¢ 2

Total
aDamage categories are adopted from Federal Emergency Management Agency preliminary damage assessment

guidelines.
b“Qther” includes uninhabitable structures such as detached garages and sheds > 11 m?2 (120 ft?).

¢ Infrastructure includes communications towers, water supply equipment, and bridges.

[90% of all structures damaged or destroyed ]
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Pre-Fire
Conditions

Magalia

Paradise \g\ ; \

|
1
|
: Source: CAL FIRE.
I Overlays by NIST.

See inset.

[ Majority of area Very High Fire Hazard Severity Zone ]
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Source: NWS Sacramento.

Source: NWS Sacramento.

Source: Western Regional Climate Center.

Percent of Average Precipitation (%)
11/12/2017 = 11/11/2018
]
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Fire Progression

IC Technical Discussion

06:31 First dispatch by/under power lines, dispatch B2118, P2121, T2107, E2176, E2161, E2167, E2186, E2182,
E2162, Company 67, WT37, WT67, TD2140, TD2142, BFC2, BFC3. These were all sent up to NOPS.

06:44 First engine confirms fire off Camp Creek Road, 35 mi/h sustained wind.

06:44 ECC places request for 15 additional engines, 4 dozers, 2 water tenders, and 4 strike teams of hand crews.

06:45 Received call at home. BC informed me of the incident. Cool morning 40 °F. Fire appears on Flea
Mountain camera.

06:54 E2161 request a mandatory evacuation order for Pulga and stage resources at Scooters.

06:55 ECC called BCSO and requested Mandatory Evacuation order for Pulga.

07:02 Duty Chief calls. IC send him to Concow.

07:10 Duty Chief calls back, reports flames visible from Hwy 149.

07:14 B2118 assumes IC.

07:21 Camp IC - “Pulga has been evacuated. If you could make notifications, request representative to Scooters.
Have the Sheriff respond to Camelot area for evacuations.”

07:22 Camp IC - “Request evacuation warning for the Concow area — working on exact area and warning/order.”

07:22 ECC called BCSO requesting mandatory evacuation warning for Concow Immediately.

07:26 Camp IC — “shut down Hwy 70 and standby for resource order. Close Hwy 70 from Pentz to Belden.”

07:30 Requests to early up all aircraft - Paradise burning not being considered at that time.

07:32 EVAC warning Pentz Rd west side.

07:33 Resource order for an additional 15 engine strike teams, 15 hand crew strike teams, 10 dozer strike teams,
with appropriate overhead.

07:40 T2107 needs 5 engine strike teams on Hoffman Rd can’t get ahold of Camp I1C — request relay info.

07:44 ECC takes call at 1900 Drayer Dr/Pentz Rd reporting fire on the Paradise side of canyon — reporting 3
spots.

07:45 At ICP develop incident objectives, box it in: North of Hwy 70, east of Pentz, then west of Pulga and south
of Empire Creek. Before objectives are announced on the radio, there are spot fires reported outside the
box.

07:44 IC change over to new IC — for remainder of first day.

07:45 Camp IC - “We are extending the mandatory evac zone to east of Pentz Rd 3, 8, 14 and everything east of
Pentz Rd and everything north of Hwy 70.”

07:46 ECC calls BCSO requesting the above Evacuation Warning. Not thinking spot fires is a crazy issue, spot
fires are normal.
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First report of vegetation fire via 911. Caller reports fire under electric transmission lines e sl [Eestiner ShEn, G 911-001-1

06:25 06:40 within 6 m (20 ft) of tower, estimated size 30 m x 30 m (100 ft x100 ft). Others call to 911-002-1
. Hwy 70 at Poe Dam
report same fire. 911-004-1
First engine gets sight of well-established fire, reports difficult access in nearly . .
06:45 inaccessible location. Approximately 15 m/s (35 mi/h) sustained winds. Captain declares UEEET(S [ FERIE [RIVER, @A TD-028
: Lo Hwy 70 at Poe Dam
potential for a major incident.
: Investigators determined a second power line ignition started another fire which was Near intersection of Rim Rd
06:45 . : VTD-28
enveloped in the Camp Fire. and Concow Rd
06:45 Fire begins threatening structures in Pulga. Pulga TD-029
Engine reports fire is now 80 ha to 120 ha (200 ac to 300 ac) with rapid rate of spread
Fire Progression 07:10 tov?ard Copncow Reservoir. ( ) ’ ’ Plies TD-028
07:15 Fire spread SW from origin and got established in Flea Valley above Pulga. Pulga TD-028
07:20 Wind pushing fire up slope W, WSW; fire extending up slope and well beyond ridge to W Pulga TD-028
0720 Multiple (5) small_spot fires (3 m x 3 m, 10 ft x10 ft) visible on east facing slopes west of West side of Concow Resernoir TD-013
Concow Reservoir.
07:20 Engines attempting access to the north flank of the fire encounter large, a well- Rim Rd between Concow and TD-005
' established spot fire, 0.1 ha to 0.2 ha (0.25 ac to 0.5 ac). Pulga
NV 07:25 Spot fires are igniting in Concow and homes start to catch fire. Concow TD-062
Il 07:30 Engl_nes respond_mg to Concow encounter 6 m x 6 m (20 ft x20 ft) spot fire burning Concow Rd at Cribbage Ln TD-013
upwind, threatening homes.
NV 07:30 First 911 call reporting active fire in yard. Concow 911-037-1
; Spot fires up on Rim Rd have grown to several acres within 10 min, spreading up slope, Rim Rd between Concow and
07:30 . TD-005
consuming the draw. Pulga
0740 0745 Multlp!e 91'1 calls report multiple spot fires just below Sawmill Peak, burning on the Sawmill Peak 911-048-1
Paradise side. 911-058-1
- — g\llrzclja\l/;glri-establlshed in Concow. Multiple structures are burning, and fire is impacting —_—




Fire Progression

Video courtesy of TD-028, 07:23.
Used with permission.
Composite image by NIST.




First report of vegetation fire via 911. Caller reports fire under electric transmission lines e sl [Eestiner ShEn, G 911-001-1

NV 06:25 06:40 within 6 m (20 ft) of tower, estimated size 30 m x 30 m (100 ft x100 ft). Others call to 911-002-1
. Hwy 70 at Poe Dam
report same fire. 911-004-1
First engine gets sight of well-established fire, reports difficult access in nearly . .
06:45 inaccessible location. Approximately 15 m/s (35 mi/h) sustained winds. Captain declares UEEET(S [ FERIE [RIVER, @A TD-028
: Lo Hwy 70 at Poe Dam
potential for a major incident.
: Investigators determined a second power line ignition started another fire which was Near intersection of Rim Rd
06:45 . : VTD-28
enveloped in the Camp Fire. and Concow Rd
06:45 Fire begins threatening structures in Pulga. Pulga TD-029
Engine reports fire is now 80 ha to 120 ha (200 ac to 300 ac) with rapid rate of spread
Fire Progression 07:10 tov?ard Copncow Reservoir. ( ) ’ ’ Plies TD-028
07:15 Fire spread SW from origin and got established in Flea Valley above Pulga. Pulga TD-028
07:20 Wind pushing fire up slope W, WSW; fire extending up slope and well beyond ridge to W Pulga TD-028
0720 Multiple (5) small_spot fires (3 m x 3 m, 10 ft x10 ft) visible on east facing slopes west of West side of Concow Resernoir TD-013
Concow Reservoir.
07:20 Engines attempting access to the north flank of the fire encounter large, a well- Rim Rd between Concow and TD-005
' established spot fire, 0.1 ha to 0.2 ha (0.25 ac to 0.5 ac). Pulga
07:25 Spot fires are igniting in Concow and homes start to catch fire. Concow TD-062
07:30 Engl_nes respond_mg to Concow encounter 6 m x 6 m (20 ft x20 ft) spot fire burning Concow Rd at Cribbage Ln TD-013
upwind, threatening homes.
07:30 First 911 call reporting active fire in yard. Concow 911-037-1
; Spot fires up on Rim Rd have grown to several acres within 10 min, spreading up slope, Rim Rd between Concow and
07:30 . TD-005
nsuming the draw. Pulga
0740 0745 Multlp!e 91'1 calls report multiple spot fires just below Sawmill Peak, burning on the Sawmill Peak 911-048-1
Paradise side. 911-058-1
0750 Fire is well-established in Concow. Multiple structures are burning, and fire is impacting Concow 911-075-1

evacuation.




Fire Progression

Video courtesy of TD-005, 07:32.
Used with permission.
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Ignition near Pulga

\

Rapid fire growth in

steep terrain and
high winds
Initial spot fires
along Pentz Rd

Fire Progression

Spot fires ignite

throughout Concow




Many spot fires ignite

deeper into community § :
| _ M s fire activity
AT continues in Concow

Fire front impacts
Pentz Rd

Spot fires ignite
on Nunneley Rd




Fire impacts
Skyway
Spot fire ignites in \‘
Honey Run Canyon |y Heavy fire continues
in Concow

Fire Progression

Fire impacts FRH and
Spreads west of Pentz Rd




Yellow shows extent

Multiple fires are well

of fire at 10:45

established within the
center of Paradise

Fire Progression

Fire burns over | —
evacuees on Skyway

Fire burns over evacuees on

Pearson, Pentz, and Bille Rds

Fire burns over
evacuees on Clark Rd
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Imagery: USGS/NASA Landsat
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Burnover Location Risk of Injury/Death Category

1 Hoffman Rd 07:50 1

2 Concow Rd 07:50 2

3 Chapman Ln 08:30 1

4 Skyway (upper, between Clark Rd and Wagstaff Rd) 08:30 1

5 Windermere Ln 08:352 1

6 Pentz Rd 08:45 1

7 Pearson Rd 09:15 1

8 Bille Rd 09:25 1

) Wagstaff Rd 09:30 2
BUIMOVErs 10 Clark Rd / American Way 10:00 2
11 Clark Rd / Airport Rd 10:00 2
12 Skyway (lower, west of Princeton Way) 10:15 2
Jordan Hill Rd /Granite Hill Rd 11:30 1
Clark Rd / Black Bear Diner 13:10 2
Rattlesnake Flats Rd 15:15 1
Coutolenc Rd 00:00° 2
Chestnut Cir 06:00° 1
Ponderosa Way 07:15° 2
Concow Fire Station 37 07:15P 1

a Burnover conditions existed prior to the first recorded observation.

b November 9.
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Burnovers

Hoffman Rd low water crossing
Pre-fire image, Bing Maps

Post-fire image, NisT photo Mar 28, 2019
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Burnovers

Video courtesy of TD-090, 10:15.
Used with permission.
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Burnovers

Photo courtesy of TD-101, 12:01.
Used with permission.
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Distance into community (km)
‘ |8 |7 |6 |5 |4 |3 |2 |1

5 mi 4 mi 3 mi 2 mi 1 mi

Spot Fire Ignitions
@ 07:49 — 08:30 (N=30)
@® 08:30 — 10:30 (N=35)

Edge of community

General Fire
Behavior

Map, data points, and overlays by NIST.
Elevation: USGS | Roads, Water: U.S. Census Bureau TIGER/Line Shapefiles

[ 30 identified spot fires within first 40 minutes (red) ]
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NIST Photo. Camp Fire 2018.

NIST Photo. Camp Fire 2018.

NIST Photo. Camp Fire 2018.

NIST Photo. Camp Fire 2018.
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NIST Photo. Camp Fire 2018.

NIST Photo. Camp Fire 2018.

NIST Photo. Camp Fire 2018.
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* Barns » Pergolas

» Car Ports * Awnings
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Displaced
vehicle

Photo courtesy of TD-091, 14:07.
Used with permission.
Overlays by NIST.
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: Garage door * Retaining walls
General Fire * Vehicles

Behavior

Neighboring
Hazards
Sheds

» etc.

Secondary Structures Attached Combustibles
Sheds » Decks

* Barns » Pergolas

» Car Ports * Awnings
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Imagery: Google, Landsat/Copernicus. Overlays by NIST.

Imagery: Butte Co

unty GIS. Overlays by NIST.
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e
Distance
Data Source| of Obs. | Location? ildi iti
_ 10:20 Canyon View Dr Bark mulch to wall of house (OSB and vinyl) unknown
_ 14:06 Neal Rd Mulch to garage unknown
_ 14:58 Skyway Juniper vegetation to eave against house
_ 17:01 Clark Rd Juniper vegetation to house 1.3 4
_ 17:09 Neal Rd Burning bark mulch into subfloor vents of house unknown

14:37 Skyway Fence to wall of building 2.4 8

TD-044 22:30 Valley Ridge Dr Woodpile to house 0.3-0.7 1-2

Structure ignition via radiation from neighboring

TD-060 11:06 Sweetbriar Ln . 11 35
structure on fire

TD-100 14:53 Pearson Rd Commercial structure to commercial structure roof 0.7 5

TD-101 to eave

TD-091 17:23 Sutter Rd 8 m x4 m (26 ft x 13 ft) shed to house eaves 2.4 8

alocation in Paradise unless noted.



General Fire
Behavior

Source to Target
Distance
Data Source| of Obs. | Location? ildi iti

TD-091 14:06 Lewis Ranch Rd Burning car to side of house 1.5-2.4 5-8
TD-205 20:12 Clark Rd Boat on fire to eaves of house 2.5

TD-045 09:10 Chris Ct Shed to fence to shed to house® 2.7 9
TD-092 13:52 Neal Rd Burning car to shed to house unknown
TD-044 19:00 Valley Ridge Dr Fence to boat to house 2.7-3.6 9-12

TD-041 03:20¢ Dade Ct, Magalia Fence/ground fuel to tree to eaves of house 15 5
@Location in Paradise unless noted.
b Second shed fire resulted in an explosion that caused a firefighter injury.

c November 9.
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Primary Driving
Factors

It was the confluence of these four factors that
resulted in very aggressive fire behavior.




Primary Driving
Factors

Fuel receptivity within the communities caused
the large number of spot fire ignitions.




Primary Driving
Factors




20 N
/N [\




Wildlands WUI

Other Ornamental
Residences Vegetation
Detached Combustibles
Residence . \lj\?an)S_l
* Wood piles
ciand Vot o 0 Railrozfd ties
Vegetation e _
2 Siding » Mulch/ground debris
Window and door frames * Playsets
Garage door Retaining walls

Vehicles

Attached Combustible
* Decks

» Pergolas

* Awnings

Secondary Structures
* Sheds
* Barns
» Car Ports

Primary Driving
Factors




Fuej
TI‘e
at
OWI] b
e]OW

Imagery: Google, Landsat/Copernicus. Overlays by NIST.

Primary Driving Photo by NIST (June 24, 2019).
Factors

[ Fuel treatments can reduce exposure but must be maintained]




Primary Driving
Factors

Photo by NIST (June 24, 2019).
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Factors

Video courtesy of TD-005, 07:32.
Used with permission.
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Ignition near WUI community

Primary Driving
Factors

Critical difference in
community-scale exposure

Ignition far from WUI community
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Primary Driving

Factors 4 ™\
Standardized comprehensive community pre-fire

. hazard documentation is needed )




Recommendations

R1. Characterize fire behavior that leads to burnovers and quantify burnover severity. This information
will inform fuel setback guidance for primary egress arteries and provide technical input to
evacuation plans. (Section 10.3, F15, F16, F17, F18)

R2. Develop technical guidance to quantify parcel level exposures. (Section 12.2, F20, F21, F22)
R3. Quantify fire spread within parcels with focus on fire exposures. (Section 12.2, F20, F21, F22)

R4. Quantify exposures from adjacent parcels, specifically from neighboring structures, and develop
design guidance for structure separation distances. (Section 12.2, F20, F21, F22)







Report: https://doi.org/10.6028/NIST.TN.2135

NIST Camp Fire Website:
https://www.nist.gov/el/fire-research-division-73300/wildland-
urban-interface-fire-73305/nist-investigation-california
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Concow

Chico

Oroville
(Urban Area) 41837

Butte
County

227075

Significant development started during Gold Rush (1850s)

Town incorporated in 1979
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Annotations: NIST | Elevation: USGS
Roads, Water: U.S. Census Bureau TIGER/Line Shapefiles
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wind from east
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wind from west
h
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Completed
Fuel Break

U

Source: CAL FIRE. Used with permission. Overlay by NIST.
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Community WUI Fire Hazard Evaluation Framework

Notification

Data Types
GIS Layers
Histograms
Other
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Pre-fire
During Fire
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