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2012 Waldo Canyon Fire

A Direct Flame Contact

A Radiation

A Firebrands (Embers)

https://ihrsg.wordpress.com/2015/11/09/land-use-as-a-tool-for-reducing-wui-fire-risk/
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Structure Vulnerability

A Flame Spread + Firebrand Generation
I Detached Combustibles

AMulch Beds / Ground Cover
AFences

AWoodpiles

ALandscape Timbers /
Rallroad Ties

ASheds, gazebos, playsets
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AProvide a pathway for direct flame spread %
Afi H o li feneei housei fenceih o u's el

‘a?"& L

A Act as sources of firebrands

AUse firefighter resources
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Fences as Pathways for Fire Spread S o edntog

2018 Camp Fire

Photo courtesy of American Medical Response (AMR) i Shasta
County, used with permission Photos courtesy of CAL FIRE, used with permission
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AConfirm the hazard
AQuantify the hazard under realistic conditions

Aldentify and develop ways to mitigate the hazard
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Experimental
Design

/ Straightener Mulch |
yd | (as surrogate)
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AFrederick County Fire & Rescue Training Facility

FREDERICK COUNTY
PUBLIC SAFETY TRAINING
FACILITY
_ 5300 - 5450 Public Safety Place -

-
-
-
-
-
e
-
o
»
-
i
s

;
z
o
[ —

W

3 1

.
n, -
ey
N

12

engineering laboratory



NIST

Experimental Setup

Experimental
Design

Fan + Flow Straightener Fence + Mulch Structure (shed)
being tested + mulch at base
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Flow
Straightene

Experimental
Design

Structure

Structure

14 engineering laboratory MII!



NIST

National Institute of

Experimental Setup 1 Fence Test e
i S

Experimental
Design

engineering laboratory “

15



Variables B

U.S. Department of Commerce

Experimental
Design

AMulch Type: Material

AFence Type: Material and design

AConfiguration: Combinations of fences and mulch
AWind Speed

ASeparation Distance
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Mulch Types: Materials e

Experimental
Design
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Shreddéd Hardwood

Artificial Turf
(PP fibers with
urethane backing)

)
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Pine Straw Mulch Rubber Mul
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Design

A Configuration: Mulch/fence alone or in combination
Parallel fences
No structure (long-range firebrands)

AWind Speed A Separation Distance

-
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Low  Medium High
13 mph 20 mph 30 mph
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Experimental
Design

AFew experiments are repeated

AMany fire processes are random
AEmber generation
AEmber ignition
AWind turbulence

AFence, mulch, or combination is ignited in one location
AMost tests are single panel length
AMaryland weather conditions

Therefore, this iIs a survey - Trends, key hazards
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Experimental Procedure
Timing (in minutes)

Methodology

A 0:007 Wind data collection
begins, cameras on

A 1:007 Propane burners ignited
A 2:307 Fan on (t = 0)

A End of Test
A Flame spread to end of fence

A Spotting to shed
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Side view
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Methodology

L., T

Top view
close to ground
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Experiments:
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Experiments
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Experimental Configurations

Experiments:
Fence Only
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Experiments:
Fence Only

Experiments: Fence Only
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Experiments: Fence Only
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Experiments:
Fence Only

A Spotting to shed

A May occur at higher
wind speeds

A Rare at low wind speed !
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Fence Only Exception: e
Wood- Plastlc Composﬂe #1

wmm

Experiments:
Fence Only
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Fence Only Exception: s
Wood-Plastic Composite #1

Experiments:
Fence Only

6 ft tall burning boards fell to sides and forward of fence
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Experiments: Mulch Only

Mulch Only
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Shredded Hardwood Mulch St ety

Slow/moderate
horizontal spread

A 10 min to 1 hr+ / test

Experiments:
Mulch Only

Flame spread via
ember spotting

Spotting to shed
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ASlow/moderate
horizontal spread

A 10 min to 1 hr+ / test

Experiments:
Mulch Only

AFlame spread via
ember spotting

A Spotting to shed
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