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EXECUTIVE
SUMMARY

We are fighting today’s mega-fires with yesterday’s
tactics. Continuing to fire-proof individual homes is an
ineffective defense against modern wildfire threats.

Studies show that a home’s survival depends on
the reslience of its entire neighborhood. \Wildfires
easily jJump from house to house (creating an “infinite
fire path”) unless 90% of the homes in the area are
properly protected to break the chain'.

This white paper introduces the concept of
“Community Immunity”, a strategy that combines
local city guidelines (like the City of Berkeley’s
EMBER initiative) with a professionally Managed
Fire Defense System (“MFDS”). Instead of asking
homeowners to defend their properties completely
alone, implementing a Managed Fire Defense System
creates active, community-wide resilience. By working
together, we can cut the number of homes lost to
wildfires by 53902

This research-driven active defense model delivers

a verifiable strategy to drastically reduce structural
losses in high-risk zones. It provides insurers with the
predictability they need to maintain market stability,
while ensuring homeowners can secure the long-term
coverage they depend on.

[b

This white paper discusses
Community Immunity, an integrated
framework that combines the City
of Berkeley's EMBER initiative with
a professionally Managed Fire
Defense System (MFDS).
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90%: Community
resilience target required
to stop fire spread.

53%: Projected
reduction in structural
loss.

Community Immunity:
Framework combining
Berkeley’s EMBER
initiative with a Managed
Fire Defense System
(MEDS).

Active Defense Layer:
Strategy shift from
individual home defense
to verified, community-
wide suppression.

High Fire Hazard
Severity Zones: Target
area for implementation.

California FAIR

Plan & Insurers: Key
stakeholders provided
with predictable risk
models to maintain long-
term coverage.
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THE ESCALATING WILDFIRE RISK
IN CALIFORNIA

California’s wildfire crisis is here to stay, and the rules of the game

(
have changed. While climate change plays a role, a staggering 8 5 0 /O

85% of wildfires are actually started by people—meaning the
spark often happens right in our own backyards®.

of wildfires are now
initiated by human

Worse, fire seasons are stretching longer, and extreme winds in activity — placing the

Southern California are becoming dangerously unpredictable’. source of ignition
Today, fires don’t just stop at the edge of the forest. They invade in direct proximity
our neighborhoods, driven by how closely our houses are built to to residential

development.

one another. We are no longer just fighting “forest fires’—we are
fighting neighborhood firestorms where the homes themselves
have become the primary fuel.

ECONOMIC IMPACT OF INCREASING
WILDFIRE INTENSITY

California’s extreme wildfires

Fire Hazard Severity Zones in

State Responsibility Area (SRA) have thrown the home
B ver i 16,007,000 Aces insurance market into chaos.
High 10,092,772 Actes As major insurance companies
Moderate 3,911,456 Acres drop coverage in high-risk
Fire Protection Responsibility ﬂelg thf’hOOdS tO 8VOId
Areas (non-SRA) . .
e B MR Federal Responsibility Area (FRA) massive payOUtS, the state’s
<,‘Sa'cr32n' ) ‘,\ or Local Responsibility Area (LRA) . . .
18 Ao backup option—the California
AT NG 8 FAIR Plan—has suddenly
TEA | jonoun (SNORZCAPEEENE ) Cwono .
B i aara Vi become the only choice for
{ = JKRIVIROSA SN B .
N thousands of homeowners. This
NEZ HURTIEA, | v~ . sy . . .
~N .ou\w /;v 33 Source: CAL Fire isn’t just about the immediate
1 ~ Fresno 4. _ (

tragedy of losing a house; it’s a
financial crisis. Mega-fires bring years of expensive rebuilding, labor shortages, and supply
delays. Worse, when families can’t find affordable insurance, home sales stall and
property values drop. To keep our neighborhoods financially secure, and bring insurers
back, we must lower the actual danger. New research-backed solutions, like a community-
focused Managed Fire Defense System, are no longer just a ‘nice-to-have’—they are an
absolute necessity to save our insurance market.
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EMBER STORMS:
THE PRIMARY THREAT

You might think a giant wall of flames is your biggest threat, but the real danger is much
smaller. Up to 90% of homes destroyed in wildfires ignite due to wind-blown embers,
not the main fire®. Also called “fire brands”, they can travel over a mile ahead of the actual
blaze in an ember storm, raining down on neighborhoods and sneaking into vents, gutters, or
dry brush to destroy homes before the fire line even reaches the street.

Embers threaten structures through three primary pathways:

Direct Surface Ignition Indirect Parcel Ignition Envelope Intrusion

Embers land on combustible Embers ignite "spot fires” Embers infiltrate attic or

roofs or decks. in Zone 0 mulch or woody crawlspace vents, consuming the
vegetation. home from the inside out before

the fire is visible.

THE “IMPLEMENTATION GAP”
CAUSES A CONNECTIVE FUEL PROBLEM

In crowded neighborhoods, your fire risk is shared with your neighbors. In fact, how closely
homes are built to one another is a bigger predictor of danger than the amount of dry brush
in the nearby forest. Things like shared, back-to-back wooden fences and dry mulch act

as giant fuses, carrying fire from one yard to the next in a matter of minutes®. We can’t

just wait around for every single homeowner to slowly fire-proof their house over
decades. To break this destructive chain, neighborhoods must work together to create

an active, connected shield of protection. Studies show that when neighbors team up to
protect adjoining properties, they can cut the number of destroyed homes by at least 53902

PARALLEL “BACK-TO-
BACK” FENCES AND
MULCH BEDS ACT

AS FUSES, QUICKLY
CARRYING FIRE ACROSS
NEIGHBORHOODS.
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THE ARGUMENT FOR A MANAGED FIRE
DEFENSE SYSTEM (MFDS)

A Managed Fire Defense System (MFDS) is practical, residential-scale infrastructure
designed to bridge the “Implementation Gap” between passive hardening and active
suppression. The system combines pre-positioned quantities of professional-grade, non-
toxic fire retardant stored on-property with dedicated application hardware. Homeowners
are empowered to apply an ember shield via an off-grid gas or electric-powered pump
connected to 100 feet of specialized, non-kink, and puncture-resistant hose. Utilizing a
multi-modal nozzle, residents can quickly coat exposed eaves, vegetation, and vulnerable
fuel paths prior to evacutation, ensuring a comprehensive protective envelope is in place
before the ember storm arrives.

- Safety & Environment:
The system utilizes professional-
grade, EPA toxicity category IV,
non-toxic retardants. It is imperitive
the retardants used are 3rd party
certified free of heavy metals and
safe for humans, aquatic life, plants
and pets.

- Reliability through Management:
Unlike unmaintained “set it
and forget it” equipment, a
professionally maintained system
follows a Managed Service Model.
This includes biannual certified
technician inspections to refresh
retardants and test application
hardware, ensuring functionality
during high-hazard Red Flag events.

- Retardant Efficacy & Historical
Validation: Field data from the
2025 fire season demonstrates
the robustness of one type of fire
retardant that may be used. In an analysis of 432 properties where a commercially
available specific formulation was applied, 68 homes were in mandatory evacuation
zones and 13 were in the direct fire line. The resulting 100% structural survival rate
validates the efficacy of the retardant as a critical defensive barrier”.
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- Technical Compliance: Retardants used in this protocol must pass Title 19 Section
1264.3 flammability and persistence testing, establishing them as a verifiable fire-
protection asset for underwriters®,

- Economic Feasibility & Rapid Scalability: To achieve the critical 209% coverage target,
a defensive solution must be affordable. An effective MFDS pricing model must ensure
average homeowners can implement it, thereby enabling rapid, widespread adoption
across economically-diverse neighborhoods. Unlike high-capital infrastructure projects,
like roof sprinkler systems, this managed layer can be quickly adopted, providing a viable
path to community-wide protection within a single fire season.

The Readiness Certification Requirement:
Solving “Automation Fragility”

To avoid the historical failure of “set it and forget it” suppression hardware - where
equipment is found inoperable at the moment of crisis - the MFDS operates under a
managed subscription model. This structure transforms the solution from a piece of
consumer hardware into a reliable, professionally maintained infrastructure layer.

The Biannual Maintenance Protocol

Central to the system’s certification is a mandatory cycle of 2x/year inspections
performed by Certified Field Technicians. These service windows are designed to eliminate
mechanical decay and ensure peak performance during red-flag events. The MFDS’s annual
subscription includes:

- Off-Grid Power Validation: Testing gas or electric power sources to ensure
immediate, reliable activation independent of the municipal grid.

- Equipment Readiness Testing: Running the pump and multi-modal nozzle to verify
flow rates and clearing any sediment or blockages in the 100-foot hose.

% CERTIFIED FIELD TECHNICIANS
 AFFIRM SYSTEM READINESS.




- Retardant Refresh: Assessing the chemical integrity of pre-positioned retardant and
providing free refills as needed to ensure continued non-toxicity and efficacy.

- Hardware Repair & Refurbishment: Fixing or replacing worn components and
providing a complete system refurbishment if the unit is deployed prior to a mandatory
evacuation order.

- Homeowner Training: Performing 2x/year on-site retraining for the homeowner (and
neighbors, where applicable) to ensure tactical proficiency and safety.

The Readiness Certification

At the conclusion of each inspection, a formal Certification Receipt is produced. This
document provides insurers and policyholders with auditable proof that the property’s
Active Defense Layer is functional and ready for deployment.

Pre-positioned Tactical Assets: Homeowner Empowerment

The addition of an Active Defense Layer transforms the homeowner from a passive
victim into a active stakeholder. By providing pre-positioned tactical assets, communities
can neutralize primary drivers of conflagration before first responders even arrive on the
scene.

Deployment Scale and Home Configuration

Effective defense requires adequate retardant coverage relative to the property’s structural
footprint. A single MFDS unit provides approximately 7,600 square feet of retardant
coverage, which is generally appropriate for homes up to 2,500 square feet in size. For larger
structures, specifically those between 2,501 and 4,000 square feet, the protocol typically
requires two units placed on diagonal corners of the structure to create a comprehensive,
overlapping protective envelope.

UNITS STRATEGICALLY
PLACED TO ENSURE HOSES
OVERLAP, ESTABLISHING
UNIVERSAL COVERAGE.
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The “Treat and Evacuate” Protocol

This solution promotes a “Treat and Evacuate”
methodology. Homeowners are trained to quickly apply
a long-term fire retardant to vulnerable surfaces such as
eaves, fencing, shake roofs, and ground-level fuel paths-
immediately preceeding the issuance of an evacuation

Water

evaporates in minutes in high-wind,

low humidity fire weather

warning. As soon as the retardant is applied, Retardant
residents are encouraged to heed the evacuation remains effective for days or weeks in a
order, ensuring they get out of the way of incoming dry state

firefighters and emergency responders. Unlike water,
which evaporates within minutes in high-wind, low-humidity fire weather, these specialized
retardants remain effective for days or weeks in a dry state.

PERCOLATION THEORY:
THE MATHEMATICAL CASE FOR 90%

Percolation Theory provides the mathematical foundation for “Community Immunity.” It is
the math and science used to study how a wildfire spreads through a specific neighborhood
grid. Neighborhoods are modeled as a lattice where homes are “nodes” and proximity
creates “edges” for fire spread®.

- The Threshold of Failure: Mathematics indicates a critical threshold of approximately 0.59°.
If fewer than 60% of homes have been hardened, fire clusters remain large enough to sustain
an infinite path through a given community".

- The Extreme Wind Adjustment: But, to account for “spotting” (embers jumping
structures), the density of defended homes must reach a statistical risk stabilization target of
85-9090".

- The Goal: Reaching this 90% target provides a mathematically-modeled solution to
reduce conflagation. “Conflagration”, also called “urban conflagration”, is where the houses
themselves become the main source of fuel, wiping out entire neighborhoods in a matter of
hours. At this 0% level of community protection, undefended homes become disconnected
“islands” that may burn individually but can no longer facilitate a mass-casualty conflagration.

REACHING A

90% HARDENING
THRESHOLD IS
REQUIRED TO DISRUPT
AN INFINITE FIRE PATH.
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ADMINISTRATIVE FRAMEWORKS:
THE CWPP AS AN IMPLEMENTATION
VEHICLE

The transition to “Community Immunity” requires more than technical innovation; it
requires a collaborative administrative framework. The Community Wildfire Protection
Plan (CWPP) is the essential vehicle for this transition. The Healthy Forests Restoration Act
(HFRA) of 2003 establishes three minimum core requirements for a CWPP ©,

The three core components are:

° Collaboration

The plan must be collaboratively developed by
local and state government representatives,
in consultation with federal agencies, land
management entities, and other interested

CWPP stakeholders.

FRAMEWORK e Prioritized Fuel Reduction

The plan must identify and prioritize areas for
hazardous fuel reduction and recommend the
specific types and methods of treatment needed
to protect at-risk communities and essential
infrastructure.

e Treatment of Structural Ignitability

CWPPs ARE COLLABORATIVE, COMMUNITY- The plan must recommend.r.neasures that
DRIVEN FRAMEWORKS THAT OUTLINE LOCAL homeowners and communities can take to reduce
PRIORITIES FOR REDUCING WILDFIRE RISK the ignitability of homes and other structures.

A robust MFDS implementation fulfills the three core requirements of a CWPP:

Collaboration Fuel Reduction Structural Ignitability
Aligning residents, Neutralizing ignition- Providing an effective
municipal fire prone vegatation and “active” measure to
departments, and “connective fuels™in reduce the likelihood of
insurers. the community. structures catching fire.

By integrating a MFDS into a formal CWPP, communities can unlock access to critical
federal resources, such as the Community Wildfire Defense Grant (CWDG) and FEMA’s
BRIC program, providing a financial pathway to rapid scaling.
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| CURRENT SOLUTIONS

Utilizing the conceptual framework of the “Swiss Cheese Model” of systemic defense,
we recognize that no single layer of protection is infallible. Safety is achieved only when
multiple defensive layers are stacked to ensure that vulnerabilities or holes in the
proverbial swiss cheese, do not align. \While historical approaches offer specific tactical
benefits, each pose significant shortcomings when addressing community-wide resilience.
Solutions like automated roof sprinklers and private firefighting teams remain prohibitively
expensive for widespread adoption, while manual methods like pool pumps and garden
hoses are often dangerously ineffective and require residents to stay in harm’s way. What
is required is a new layer - an Active Defense Layer - that is safe, effective, and

affordable.
ROOF HOME HARDENING MANAGED FIRE
SPRINKLERS DEFENSE SYSTEM

SWISS CHEESE MODEL DEMONSTRATES HOW LAYERED DEFENSES COMPENSATE
FOR INDIVIDUAL VULNERABILITIES

Home Hardening (Passive Defense)

Summary: Retrofitting structures with Class A roofs and 1/16-inch ember-resistant mesh.

PROS CONS
Foundationally essential; A class-A rated The implementation of permanent home
roof significantly increases a structure’s hardening is moving at a prohibitively
chances of survival. In historical post-fire slow pace. Since the 2008 Chapter 7A
evaluations, homes with nonflammable code changes went into effect, only
roofs demonstrated a 70% survival rate, 50 homes in Berkeley’s Very High Fire
compared to a mere 19% survival rate for Hazard Severity Zone have been built to
homes with flammable roofs®. withstand ember and flame intrusion®.
-
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Brush Clearance (Defensible Space)
Summary: Removing vegetation within the Home Ignition Zone (HIZ), focusing on “Zone 0”

(0-5 feet).

PROS CONS

Critically reduces radiant heat and direct Often impractical in neighborhoods where

flame contact. homes are separated by only 12 feet.
Homeowners are frequently unwilling to
maintain the “concrete jungle” aesthetics
required for full compliance.

External Hydration Systems (Roof Sprinklers)

Summary: External water delivery systems designed to saturate the structure.

PROS CONS

Demonstrated success for high-value An IBHS Verdict notes that 409% of water
properties with independent water and is lost to wind drift in fire conditions"”.
power. Professionally engineered systems are

prohibitively expensive for widespread
adoption, and the sector remains largely
unregulated. This has led to an influx

of affordable “kits” and DIY systems
installed by property managers or
handymen, which often lack necessary
fail-safes. More critically, mass activation
can trigger a “Water Bank Run,” depleting
municipal water supply exactly when first
responders need it most.
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FAILURE CHAIN STEMMING FROM WIDESPREAD ADOPTION
OF GRID-BASED SPRINKLER SYSTEMS

Extreme Wind
Event Begins:

Embers spot miles

ahead of the fire
front.

Grid Power Fails
(PSPS): Utilities
perform a Public
Safety Power
Shutoff (PSPS)

to prevent arcing.

Local electric
well pumps fail
immediately.

J

e ) G | el a? s

Mass Sprinkler
Activation:
Panicked residents
activate thousands
of uncoordinated,
un-zoned exterior
sprinkler systems
simultaneously.

| MANUAL SUPPRESSION

Pool Pumps and Garden Hoses

Municipal
Pressure
Collapse: The
system collapses

under concurrency.

Hydrants lose
pressure.

Systemic
Failure: Critical
water systems
fall. Protection
is defeated.
Structures are
consumed by
uncontrollable
fire spread

and municipal
firefighters have
fewer resources
with which to
combat the flames.

Summary: Homeowner-operated equipment using residential water sources.

PROS

Affordable and effective for spot-fire

containment.

CONS

Requires homeowners to stay behind,
placing lives at risk and forcing firefighters
to prioritize rescues over structure saving.
Water evaporates too rapidly in high-
intensity conditions to provide lasting
protection.
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“" pPOOL PUMPS AND ?
GARDEN HOSES REQUIRE
HOMEOWNERSTO

IGNORE EVACUATION ¥
ORDERS AND FIGHT
ACTIVEFIRES. 8

| CONTRACTED SUPPRESSION

Private Firefighting

Summary: Contracted professional teams providing dedicated asset protection.

PROS CONS

Highly effective when well-integrated into Prohibitively expensive for the general

municipal incident command. public. Logistics sometimes prevent
teams from reaching assets in time. This
is a boutique solution that fails to provide
community-level protection.

Tactical Visibility:
Standardized Triage Indicators for Defensibility

A critical factor in urban firefighting is the “triage”
decision: determining which structures are
“threatened defensible” versus “threatened non-
defensible.” The MFDS enhances this decision-
making process by providing first responders
with immediate, standardized tactical intelligence
regarding a home’s defensive state.

4

- Standardized Barrel Positioning: To ensure rapid identification and deployment,
MFDS systems are often positioned in highly visible, predictable locations (e.g., the
structural corner nearest the primary driveway or access point). This creates a “supply
cache” that incoming fire crews can identify at a glance.
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EXAMPLE OF AN EFFECTIVE CURB
~ SIGNALLING DEVICE ALERTING

_ﬁ NEIGHBORS AND FIREFIGHTERS OF
A HOME’S HARDENED STATUS.

B W i e - 7/
. — ’Q‘ »
(SRR S — "b‘l~ e

. MAPPING HARDENED POSITIONS
PROVIDES RESPONDERS WITH
&« VITAL DATA FOR SAFETY AND FIRE
CONTAINMENT.

e

- Physical Triage Markers:

Standardized, highly reflective
markers serve as a visual shorthand
for fire crews. These indicators
communicate that the structure has
been hardened, possesses on-site
retardant, and has passed its most
recent wildfire readiness audit.

Immediate Defensibility
Recognition: \When a response team
leader identifies a cluster of MFDS-
marked properties, the “calculus

of defense” changes. These
structures are recognized as having a
significantly lower ignitability profile,
allowing responders to prioritize
these areas and defend multiple
structures simultaneously with fewer
resources. This visibility effectively
maps out “islands of resilience”
within the neighborhood lattice.
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Migating Tactical Latency

In wildfire operations, time is the most valuable currency. A 2025 study led by UC Berkeley
and the Insurance Institute for Business & Home Safety (IBHS) analyzed thousands of
structures to quantify how fire-resistant upgrades affected responder success. The study
found that homes with hardened features are 50% more likely to survive because
these features maximize the window of tactical opportunity for responders to
reach the structure before embers can ignite it'”®. A pre-treated structure effectively
addresses Tactical Latency - the critical gap between ignition and responder arrival.

By lengthening time to ignition and reducing the spread of flame, a MFDS provides
responders the critical window needed to halt the fire’s momentum and protect
significantly more assets within the same operational window.

HOMEOWNER EVACUATION AND
FIRST RESPONDER SYNERGY

Psychological assurance is a critical driver of early evacuation. Homeowners with a
pre-positioned defense are statistically more likely to follow evacuation orders
early, clearing the way for responders. The Wildland Fire Mitigation and Management
Commission Final Report published in 2023 asserts that providing residents with clear,
proactive mitigation tasks reduces decision paralysis and increases the perceived self-
efficacy of the homeowner, directly supporting earlier departure and safer tactical
conditions for responders .

The Managed Fire Defense System further enables a formalized “Mutual Aid Lattice
Protocol” for assisted deployment. Because the MFDS utilizes standardized technical
components-such as consistent off-grid pumps and uniform retardant formulations-
the defense protocol is interoperable across the neighborhood grid. This consistency
allows any trained resident to easily deploy a neighbor’s system if they are or unable to act,
ensuring community resilience is maintained even in the absence of primary residents.
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POLICY RECOMMENDATION:
RECOGNITION OF MANAGED FIRE
DEFENSE SYSTEMS (MEDS)

We are advocating for the inclusion of Managed Fire Defense Systems (MFDS) as
arecognized, distinct discount category within the California FAIR Plan premium

schedule. A Managed Fire Defense System (MFDS) stabilizes the risk portfolio by force-
multiplying resources and breaking the chain of ignition.

The Managed Fire Defense System provides insurers with:

01

02

03

04

05

Audit-Ready Compliance: Digital
certificates of biannual inspections
generate a verifiable record of system
readiness.

Neutralized Zone 0: Long-term retardant
effectively “hardens” a structure’s
immediate surroundings where
dangerous embers accumulate.

Conflagration Arrest: By pushing
communities toward the 90% percolation
threshold, we reduce the risk for the entire
neighborhood grid.

Widespread Scalability: The MFDS
offers an affordable and easily scalable
solution, ensuring entire communities can
reach the required defensive threshold
quickly.

Operational Flexibility: Systems

are easily installed and, if necessary,
easily repositioned or removed without
structure modifications or time
consuming construction permits.

O 6 Ease of Use: Standardized hardware

and intuitive operation mean community
members can be easily trained, ensuring
the system is effectively utilized under
high-stress conditions.

Enhanced First Responder
Communication: A MFDS provides

a means to effectively communicate
structural defendability to first
responders, utilizing standardized
markers and verified readiness data to
facilitate more effective tactical triage.

Grant and Policy Alignment: By
aligning MFDS deployment with localized
Community Wildfire Protection Plans
(CWPP), communities can leverage
federal grants (CWDG/BRIC) to

lower adoption costs and solidify a
neighborhood’s status as a Fire Adapted
Community (FAC).

Grid-Independent Resilience: The
reliance on off-grid gas or electric power
ensures protection remains functional
during Public Safety Power Shutoffs
(PSPS) or grid failure.
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Technical Disclaimer

The term “Community Immunity” as used in this white paper refers to the mathematical
disruption of fire spread paths within a modeled lattice system based on Percolation
Theory. It does not constitute an express or implied legal guarantee of individual structural
survival or a warranty against wildfire damage. The Managed Fire Defense System (MFDS)
is designed to increase the probability of structural survival and maximize the window for
professional intervention; however, its efficacy is subject to environmental variables, proper
system maintenance, and the timeliness/accuracy of the user’s application. Readiness
Certification validates equipment state, not user performance or tactical appropriateness.
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