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Comment Letter L43
Collinsworth, Van K.
February 3, 2014

9222 Lake Canyon Road
Santee, CA92071

February 3, 2014

Mr. Kevin Canning

OC Public Works/OC Planning
300 N. Flower Street, POB 4048
Santa Ana, CA 92702-4048

RE: Esperanza Hills Project (Sch# 2012121071) DEIR #616
Dear Mr. Canning,

Please consider the following expert comments upon the Esperanza Hills Project EIR
related to the Public Safety impacts of the Project.! The Project as currently L43-1
proposed has significant adverse fire safety impacts that are not adequately
mitigated to a level of insignificance.

Fire and Land Use experts have stated that we need to stop expanding the wildland-
urban-interface within the most hazardous fire vulnerable topography.

“Preventing homes from being built in rugged fire prone zones should be
a priority. Right now, the focus has been on clearing a defensible space
around homes, It's becoming real clear that that's not going to solve our
problem.”? Dr. Jon Keeley

Unfortunately, the Esperanza Hills Project would continue the practice of building
within extremely hazardous sites, while attempting to justify the significant public
safety impacts of doing so by applying various design features. Developers have
spawned a whole new industry often composed of former fire officials utilized to
design “Fire Protection Plans”. Attoo many potential project sites, those employed
profit by creating rationalizations that provide developers and decision-makers
with a false sense of confidence while placing the pubic at significant risk.

The Project is located entirely within a Very High Fire Hazard Severity Zone L43-2
(VHFHSZ). Fire history makes clear that it is not a question of if a major firestorm
will occur, but when the next firestorm will occur.

1 Van Collinsworth is a Natural Resource Geographer and former US-Forest Service
Wildland Firefighter. Collinsworth has reviewed environmental documents during

the last 20 years (including Fire Protection Plans) and provided expert depositions

to the courtsin regard to these documents. Resume Attached.

2 “San Diego’s Fire Readiness Called into Question” Fox 6 News fire forum coverage,
November 27, 2007.
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Response to
Comment Letter L43
Collinsworth, Van K.
February 3, 2014

L43-1  The County acknowledges receipt of a letter from Van Collinsworth dated February 3, 2014.
The commenter indicates that there are significant fire safety impacts that are not mitigated
in the DEIR. The Fire Protection and Emergency Evacuation Plan (FPEP) provides detailed
analysis of the site and its fire safety risk and then details the measures in place that will
provide for fire safety. The analysis and the mitigation measures are consistent with
measures used on similar project sites in southern California, but are customized to this site’s
fire environment. The measures planned for Esperanza Hills are known to reduce fire risk,
provide defensible homes, and require reduced fire response resource allocation.

The commenter further quotes John Keeley regarding reducing development in fire-prone
areas. The quote is taken out of context, as it refers to a focus on providing defensible space
around homes by clearing vegetation. What is not stated is that defensible space alone will
not provide an ignition resistant home. Because it became clear a decade or more ago that
direct flame impingement was rarely the cause of structure losses in wildfires, and that
ember penetration was the cause of most structure losses, hardening the structures became
the focus of building code efforts. Those efforts resulted in a section within the California
Building Code that requires strict ignition resistance for structures in the Wildland Urban
Interface (WUI). Based on recent fires threatening these communities and the very good
performance of the structures against wildfires, the building codes were well designed and
are making homes less vulnerable to fire impingement and ember penetration.

The commenter also inaccurately portrays the fire protection plan as a developer-created
industry where unsafe projects are provided justifications for approval. The Fire Protection
Plan and alternative means and methods are provided for in the Fire and Building Codes.
Not every site is the same or can be neatly captured by blanket fire and building codes.
Provisions for fire protection plans and alternative means and methods enable a qualified
fire protection planner, in cooperation with the local fire agency, the ability to provide a
site-specific solution to select areas where a project cannot meet the strict definition of the
code or where additional protections are considered necessary.

L43-2  Many developments occur within the Very High Fire Hazard Severity Zones (VHFHSZs) of
California. This particular site, however, has not been prone to numerous recurring fires. Fire
history indicates that three fires have occurred on the site in the last 150 years, none of
which started on the site. Newer communities, especially those within jurisdictions that have
adopted the latest California Fire and Building Codes, and that have a well-defined fuel
modification zone requirements, perform well against wildfires. Examples include 4S Ranch
in San Diego County, Stevenson’s Ranch in Santa Clarita, and Serrano Heights and many
others in Orange County. Conversely, when structures are lost, it is typically in older
communities that were built before strict ignition-resistant construction was required and
where suitable fuel modification is not present. The results are clear after numerous post-
wildfire after action assessments (San Diego County 2003 and 2007 fire storms), which
indicate that losses are primarily from older communities and losses in newer communities
are typically limited to damage, not loss of the structure.
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The “Esperanza Hills Fire Protection & Emergency Evacuation Plan” (FPEEP)
fundam ental contradlctlon rcmdcs within the title ltsclf If the homes were not 143-3

FPEEP acknowledges the PrO]ect’s Vulnerablllty to ﬁre by attemptmg to address the
need for evacuation.

“However, during extreme fire conditions, there are no guarantees that a given
structure will hot burn... wildfires may occur in the area that could damage
property or harm persons... the proposed project... should not be considered a
shelter-in-place site... Accordingly, evacuation of the site and the area should
occur...”?

“This FPEP doe not provide a guarantee that all residents and visitors or
community members will be safe at all times... The system of fire protection
features must be properly maintained for it to function as designed. Even then,
fire can compromise the fire protection features through various, unpredictable
ways. "

The FPEEP acknowledges that during San Diego County’s Cedar and Witch Creek
Fires, that homes built with the most recent codes at the time were lost.5 Its
declaration that the homes represented a small percentage of the homes lost is
misleading because it fails to mention that homes built with those standards were
also a smaller total of the homes threatened. There needs to be an “apple to apples”
comparison with a better understanding of the touted improvements so that the
potential fire resistance gains are not overestimated and used to rationalize placing
people and structures within even higher risk topography.

Fire Safety Impacts for the site are considered significant at the following
thresholds.®

L43-4
“Expose people or structures to a significant risk of loss, injury or death
invelving wildland fires, including where wildlands are adjacent to
urbanized areas or where residences are intermixed with wildlands.”

“Impair Implementation of or physically interfere with an adopted
emergency response plan or emergency evacuation plan?”

3 EIR Appendix ], The “Esperanza Hills Fire Protection & Emergency Evacuation
Plan” (FPEEP), Page 104

*+EIR Appendix ], The “Esperanza Hills Fire Protection & Emergency Evacuation
Plan” (FPEEP), Page 97

5 EIR Appendix ], The “Esperanza Hills Fire Protection & Emergency Evacuation
Plan” (FPEEP), Page 2.

6 Esperanza Hills Draft EIR, Chapter 5 - Environmental Setting, Impacts and
Mitigation Measures, 5.7 Hazards and Hazardous Materials, Page 5-296.
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L43-3

L43-4

The FPEP acknowledges that the development is in an area that is subject to occasional
wildfire, although only three fires have burned onto the site in recorded history. This is the
case with all of the thousands of lineal miles of wildland urban interface in California. The
existing communities in eastern Yorba Linda were built in this same environment years ago,
but without the advantage of new construction materials and techniques that have been
required based on fire-lost home assessments. Structures and communities designed to
restrictive codes are prepared for wildfires and perform well. There is no conflict, as
suggested by the commenter, based on the title of the Fire Protection and Evacuation Plan.
There are only five communities in California that are officially designated shelter in place
communities (all within Rancho Santa Fe Fire Protection District). Even these official/formal
shelter-in-place communities follow the “Ready, Set, Go!” model and conduct early
evacuation if considered safe. This occurred in the 2007 Witch Creek Fire. Esperanza Hills is
not an official shelter-in-place community. It has the capability, based on its ignition
resistant structures and managed/maintained fuel modification zones and landscape, to
temporarily refuge community members as a last resort, if early evacuation is not possible.

The commenter points to the FPEP’s limitations language, which is standard legal language
for a professional document. This language is not meant to acknowledge project
vulnerability to fire so much as to indicate that the system will provide protection if
maintained to the levels required. The Esperanza Hills fire protection system will be
maintained by the HOA for common areas and fuel modification areas, and HOA monitors
and enforces exterior structure maintenance.

The commenter’s statement that the FPEP acknowledges that newer constructed homes were
lost during the San Diego County fires is accurate. However, he fails to mention that most of
the newer homes that were lost were due to controllable factors, such as fuel modification
maintenance, closing garage doors or windows, or other human factors. Further, the
commenter indicates there is not an “apples to apples” comparison and states that the
number of newer homes in the fire threat zone was disproportionately small compared to
older homes. The commenter provides no data supporting this statement. Further, codes at
the time of the fires didn’t include the level of ignition resistance as the Proposed Project will
be built to and didn't require sprinklers. The Proposed Project will include all of these in
addition to other measures like attic sprinklers and fuel modification zones that are nearly
twice as wide as the typical WUI adjacent 100 foot zone.

The commenter correctly identifies the significance thresholds. The analysis conducted for
the project and documented throughout the FPEP, indicates that there would not be an
exposure of people or structures to a significant risk of loss based on the application of
leading fire protection features and systems. It should be noted that there was no emergency
response plan in place in Yorba Linda in 2008. OC Sheriff's Department and the City of
Yorba Linda created a traffic control evacuation plan in November 2013, and the traffic
control/evacuation plan for the Proposed Project works in conjunction with the Sheriff's
plan.
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The EIR at Table 5-7-4 acknowledges that control efforts at the fire head are ]
probably ineffective for fires with flame lengths ranging from 4-8 feet and that for L43-5
flame lengths over 8 feet “control efforts at the head of the fire are ineffective.”” The
EIR further acknowledges that flame lengths for both Summer and Fall fires are
expected to exceed eleven feet. Therefore, fires that ignite under extreme weather
conditions are likely to spread rapidly and consume all continuous fuels in the path
of the fire head. Under firestorm conditions, it is probable that people and
structures in the vicinity of the wildland interface will face a significant threat of
loss, injury or death (especially at the fire head).

The EIR acknowledges: —_
“Evacuation of residents would typically occur during large wildfire events
that, due to weather patterns and difficulty in gaining control, could threaten L43-6
the community... Allowance of adequate time will be a key factor in
determining the evacuation time frame so that roads do not become
congested.”®
“Compliance with the OCFA Ready, Set, Go Program requires early evacuation,
and the HOA is required to conduct annual training of the project residents
regarding evacuation procedures.”®
“Under extreme weather conditions wildfire may behave aggressively and
unpredictably, significantly increasing the area directly affected ... Winds
associated with extreme weather can carry airborne embers miles ahead of the
active fire front, igniting new fires that exponentially accelerate the fire
spread rate and proportionally cut down the available time for
evacuation.”?
“The City of Yorba Linda has not prepared a Community Evacuation Plan. “11
The EIR acknowledges that there may not be enough time to evacuate the Project!?
and without substantiation, the EIR concludes that in the event a wildfire would not v

7 Table 5-7-4 Fire Suppression Interpretation, Esperanza Hills Draft EIR, Chapter 5 -
Environmental Setting, Impacts and Mitigation Measures, 5.7 Hazards and
Hazardous Materials, Page 5-287.

8 EIR, Page 5-317, (bold emphasis added).

9 EIR, Page 5-37, (bold emphasis added).

10 EIR Appendix ], The “Esperanza Hills Fire Protection & Emergency Evacuation
Plan” (FPEEP), Page 91 (bold emphasis added).

11 EIR, Page 5-337

12 “If community-wide evacuation... is not possible due to dangerous conditions on
area roads that would be used for relocating and may effect residents from older, more
vulnerable communities... priority residents {described below) will be instructed to
temporarily relocate out of the community or to a neighbor's home in the interior of
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L43-5 Itis an acknowledged fact that fires under extreme weather conditions will be aggressive
and not likely controlled. It is that precise situation that formed the basis for the wide fuel
modification zones, ignition resistant construction features, infrastructure, water
provision/capacity, ingress/egress, and “Ready, Set, Go!” model for evacuation. The fire
head will be a fluid, shifting location on the perimeter of this project, and the fuel
modification zones and interior landscapes of the project are provided as protections from
the fire head and the ember storm that would be likely. The embers will be a more
significant threat than the fire head because of the wide fuel modification zones, but embers
are planned for in the Proposed Project’s design and construction.

L43-6  There are no designated on-site facilities that would be considered the shelter site on the
Proposed Project. The site is not a designated shelter-in-place site. Instead, each of the
residences, which will be ignition resistant, set back from fuels 170 or more feet and
provided managed, inspected fuel modification, will provide temporary refuge opportunities
for residents and firefighters should it be required in an emergency situation where
evacuation is not considered safe. Temporary refuge in the homes would be a last resort,
contingency option when evacuation is considered less safe. The first and preferred option is
early evacuation. Evacuation that occurs may be a controlled evacuation that focuses first on
the perimeter homes and as time allows, moves to interior homes. Even though these
structures are only intended for last resort sheltering, there are many examples of residents
and firefighters seeking temporary refuge within a well-constructed home that is provided
significant fuel modification while the fire front passes. In fact, firefighters plan for temporary
refuge should fire conditions force them to seek refuge within the Proposed Project and will
have many opportunities within the community for safe refuge during large wildfires.
Similarly, but with far less area available as safety zones, not a single home was lost in
Casino Ridge, which was built to higher ignition resistant standards in 2006 (although not as
ignition resistant as the Proposed Project’s structures will be). In addition, they had recently
upgraded their fuel modification zones and the combination of newer construction and fuel
modification allowed OCFA to allocate resources where most needed elsewhere.
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allow enough time to safely evacuate the Project, “an on-site relocation alternative to
evacuation is included in the emergency evacuation planning.”3

L43-6

The statement is meaningless in practice because the EIR does not identify cont'd

dependable “on site relocation alternatives”. The Project is a sprawl subdivision
without public structures designed for and designated as entrapment shelters.
There is no evidence to indicate that private residents will open their homes during
a firestorm to other residents (known or unknown) that flee to their doors in a
panic, which is a fundamental assumption of the FPEEP.

The EIR bases its finding of insignificance in part upon mitigation that is not
feasible: Fire authorities cannot force residents into early evacuation (the City has
not even completed a Community Evacuation Plan), nor can they require busy
residents to participate in annual training on evacuation procedures. Public safety
impacts remain significant.

The EIR’s conclusions regarding evacuation and shelter in place lack
supporting evidence, are controversial and are contradictory L43-7
“Residents will know that their homes have been constructed to resist
ignition...resulting in orderly evacuation.” "... Evacuation Plan will allow the
option for residents to shelter within their homes or in homes not on the direct
fire line..."

Ifresidents are “sheltering” then they are not evacuating “early.” They are sheltering
until they are forced not to by fire or they panic. If they are evacuating they may be
doing so at the direction of public officials, or they may be utilizing their own
unprofessional judgment about timing based upon their own interpretation of the
mixed messages regarding sheltering and evacuation.

“When communications with authorities are not possible, “residents will utilize
situational awareness to ... make determination to evacuate or conduct
temporary on-site sheltering ..."15 L43-8

Lack of, or mistaken “situational awareness” has cost the lives of many professional
firefighters. It is not something feasible to be instilled in the general public.
Firestorms create their own weather. The fire head’s direction can change at any
time. Fire whirls and fire tornados can transfer deadly convective or radiant heat at

the community... evacuation of the community... may require in excess of 1.5 hours...
there may be circumstances where less than 1.5-2 hours are available... on-site refuge
as a last resort in an emergency wildfire situation.” FPEEP Page 82.

13 EIR, Page 5-318.

1+ EIR, Page 5-339 (bold emphasis added).

15 EIR Appendix ], The “Esperanza Hills Fire Protection & Emergency Evacuation
Plan” (FPEEP), Page 98
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L43-7  The planned early evacuation and contingency plan that allows the possibility of seeking
temporary refuge within their own homes is not controversial and follows the same protocol
that is in place for the existing community. It will not be a case where homeowners have
their option of evacuating or temporarily refuging on site. They will be evacuated when it is
safe to do so. The major difference between the Proposed Project plan and that of the
existing communities of eastern Yorba Linda is that the Proposed Project provides a multi-
layered, redundant system designed to protect structures and, in turn, its residents. The
cornerstone is early evacuation, but includes a contingency of temporary refuge on-site if
considered safer than evacuation.

L43-8  Proposed Project residents will not be “on their own” any differently than existing
neighborhoods would be on their own to make decisions regarding when to evacuate. It is
anticipated that firefighters, law enforcement, members of community emergency response
teams, or other officials (through OC Alert and/or the Proposed Project’s internal alert
system) will participate in the process. In the rare even that a temporary refuge situation
occurs at the site, ongoing public training, education, and drills will provide the basis for
making a decision to remain inside their homes rather than remain outside or attempt to flee
in a vehicle. It is not the intent to give Proposed Project residents an option. Temporarily
refuging in their homes is considered a last resort option. Evacuation will be mandatory, and
the preferred approach that is practiced, reinforced by educational materials, the community
Web site, and community meetings. The intent is that the homeowners could, if warranted
as a last resort, seek shelter in their own home, not that of a stranger's, except in the rarest of
situations.
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any time with little or no warning. Suggesting that people evacuate early, but have
the option to stay in place, or can shelter in someone’s home that they don’t even
know during an emergency introduces the potential for confusion and panic. It also
places those homes where residents have ceiled themselves as much as possible at
risk of opening themselves to embers, smoke and heat intrusion at exactly the
wrong time if someone else is forced to abandon burning structures to request
shelter.

L43-8

contd

What steps are “sheltering” residents [those who have made the decision to shelter|
supposed to take in the event of cluster burns that impact or potentially impact their
shelter/s?

The FPEEP also makes unsupported assumptions regarding the capabilities of the
HOA and the availability of professional personnel. L43-9
“... an HOA governed community (assuming the HOA is strong and active) has a
population that more readily accepts instruction regarding safety rules,
including fire evacuation requirements.”¢

“.. it would be anticipated that law enforcement and/or fire personnel would
be on site to help direct traffic...”7?

In fact, major incidents in Southern California are known to overlap and cause the
shortage of emergency responders and absence at most of the fire active wildand-

urban-interface. The capability assumptions above are significant flaws in the plan,

The EIR downplays Fire Risk introduced by the Project

The FPEEP asserts that the Project “provides risk reduction to neighboring L43-10
communities with older, more fire vulnerable structures”8

This assertion is unsubstantiated, incorrect and should be stricken from the
EIR.

In fact, the Project creates substantial new wildland-urban-interface (WUI) in need
of emergency response that potentially diverts and dilutes available fire
suppression resources from the existing WUIL The Orange County Fire Authority
(OCFA) preliminary report on the Freeway Complex Fire recognizes, “...urban
conflagrations are beyond the ability of a fire agency to control with initial response v

16 EIR Appendix ], The "Esperanza Hills Fire Protection & Emergency Evacuation
Plan” (FPEEP), Page 89.

17 EIR Appendix |, The “Esperanza Hills Fire Protection & Emergency Evacuation
Plan” (FPEEP), Page 90.

18 EIR Appendix ], The “Esperanza Hills Fire Protection & Emergency Evacuation
Plan” (FPEEP), Page 2.
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L43-9

L43-10

The community members will have a heightened awareness regarding the wildfire
evacuation options and the HOA bylaws include the “Ready, Set, Go!” model, annual
inspections by third parties of fuel modification zones, annual meetings for evacuation
plans, and community wildfire education. In addition, there is an internal alert system in
addition to Alert OC, regular communications, backed up and reinforced by mailers,
community meetings, Web site, and annual drills. Temporarily seeking refuge in an ignition
resistant structure would be for a short duration. The typical wind driven wildfire may affect
a structure for 15 to 30 minutes which includes the ember storm and vegetation burn rate.
Note, the fuel modification areas required for the Proposed Project provide significant set
back from wildland fuels, so radiant and convective heat will be significantly reduced to the
point that it will not impact the structures. Ignition resistant exteriors, vents, and windows
along with sealed openings will prevent embers from penetrating. Interior sprinklers,
including in attics, will provide life safety and structure protection (even though they aren't
designed for structure protection, they more often than not extinguish interior ignitions in the
room of origin). Above and beyond the required code, the Proposed Project attic spaces are
also sprinklered, which provides significant protection from unseen ignitions. If a sprinkler
head is triggered, it triggers an alarm that can then be responded to by firefighters that may
patrol or be staged in the community.

The overlap of wildfires has been a common occurrence during the last decade. In response,
many policies have been put in place that provide for more robust response capabilities
(both ground and air), better sharing of resources between agencies, and use of “must cover”
stations/engines when away at fires out of the jurisdiction. In addition, the project will
include a gravity flow reservoir for fire flow, which was not available in the last fire, includes
fire engine staging areas incorporated into design of the Proposed Project with direct fed fire
hydrants, accessways designed to facilitate wildland firefighting, and there is an existing fire
station less than 1 mile from the project. The EH community is designed to require fewer
firefighting resources so they can be allocated where they are most needed, namely in older
communities with more vulnerable structures. Social behavior research conducted by
several scientists and FEMA and summarized in the project’s FPEP provides the basis for the
assumptions that people will react in a way that is reasonable, and when provided pre-
warning on a consistent basis, they will react with even better judgment and understanding
of their options.

The Proposed Project reduces direct wildfire risks for neighboring structures. This statement
is based on the fact that wildland fuels produce significant ember storms. Embers are a
leading cause of structure ignitions, particularly for older, more vulnerable structures not
provided specific ember resistant features. Embers can fly long distances, but most embers
are small and decay (burn out) rapidly. The project removes/converts 469 acres of native
fuel source, directly upwind from existing neighborhoods. By pushing the nearest native fuel
source away from the existing homes and moving the Wildland Urban Interface east
approximately one-quarter to one-half mile at a minimum, the ember storms will have lower
likelihood of reaching the existing neighborhoods before they decay.

The project does not create new wildland urban interface. Rather, it replaces existing WUI
with designed fuel modification zones, fuel breaks, gravity fed water flow, ignition resistant
homes, and staging areas, among other low flammability/low fuel landscapes.
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resources and that triage decisions must be made as to which structures to defend.”1®
Some of the homes that burned in the Project vicinity during the Freeway Complex
Fire could have been saved if fire resources were not already occupied elsewhere
when the structures initially ignited.?’ Fire resources are already overwhelmed by
the extent of the existing WUI during major incidents. Furthermore, the conversion
of native lands to extensive fuel management zones often converts more fire
resistant vegetation into weeds and exotic flash fuels that are two-way fire conduits
at greater risk of ignition and rapid rates of initial spread.

L43-10

contd

The Project is not sited adjacent to existing development, but instead embeds itself
within fuels ignitable through embers, radiant heat or flame impingement. The
report on the Freeway Complex Fire losses notes the general insulation of homes
from direct flame impingement contrasted by their vulnerability to air born
embers.2! Furthermore, the ability to backfire from older homes along the existing
WU is precluded by locating structures and circulation routes in the path of
potential backfire operations.2 The continued vulnerability of existing homes to
wind driven embers coupled with the dilution/diversion of fire suppression

19 Freeway Complex Preliminary Report to City of Yorba Linda, Orange County Fire
Authority (OCFA), December 2, 2008, Page 15. “Triaging of homes in regard to an
urban conflagration is very similar to what a paramedic would do for a mass casualty
incident. Triage is to allow the organization to do the most good for the greatest
number of people when the available resources do not match the need. This same goal
applies to the triage of structures in a wildland urban interface fire, Fire personnel are
trained to recognize which structures are least-salvageable and then to direct their
efforts toward saving those structures that have the greatest potential to be saved.
However, even with the best training and practice it takes great discipline to trade off
the life of one patient for another, just as it takes the same discipline to drive past a
structure that is on fire to defend one that is not. These triage decisions are often made
in seconds with little more information than firefighters can gather as they drive down
a smoky and ember ridden street.”

20 Resident Edward Schumann’s home burned in the 2008 fire. Mr. Schuman was
told by a firefighter that the fire was in his attic and there were no resources
available to extinguish it. Also, “Brush clearance and “hardened” (ignition resistant)
homes go far in improving the chances for a home’s survival from a wind-driven WUI
fire. However, intervention by firefighters is often necessary in saving a home that is
determined to be defensible.” Freeway Complex Preliminary Report to City of Yorba
Linda, Orange County Fire Authority (OCFA), December 2, 2008, P. 7.

21 “Properly established and maintained brush clearance is typically very effective in
pratecting homes for direct flame impingement and radiant heat. However, it can do
little to nothing to protect homes from ember intrusion. Homes must be constructed to
withstand ignition from embers that land on homes or enter through attics and other
openings.” Freeway Complex Preliminary Report to City of Yorba Linda, Orange
County Fire Authority (OCFA), December 2, 2008, Page 6.

22 Backfiring Standard Operating Procedures, Novato Fire Protection District,
(attachment).
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The commenter suggests that leaving the site as is would result in less fire risk than
constructing the project. The existing condition is significantly more hazardous to fire safety
considerations as realized during the 2008 Freeway Complex Fire. The Proposed Project
reduces fuels and creates a low flammability buffer in a critical location for neighboring
communities.

It is an unsubstantiated statement to suggest that managed fuel modification on a funded
master planned community results in a higher fire hazard condition than native California
fuels. As reported by Dudek (M. Huff) in response to comments, the OCFA indicates that
during the Freeway Complex Fire, they were able to focus resources on older, more
vulnerable neighborhoods rather than in newer communities, because of the fuel
modification and construction features that necessitated less of their time/effort. The fuel
modification zones required for this project will be maintained, irrigated, spaced, and
reduced in density and will in no way present a greater risk than existing native,
unmaintained fuels. This statement indicates that the commenter is unfamiliar with the site
and its dominant vegetation type — non-native grasses that readily ignite and spread fire
more than almost any other vegetation in the area and native scrub communities over time.
The shrub vegetation that could occur on the site would be less fire prone than grasses, but
based on the area and its disturbance levels, would be many years before shrub layers
returned. Even then, the fuel modification zones will outperform them in terms of ignition
resistance and reduced fire intensity and spread rates. Irrigation provided by the fuel
modification zones maintains hydrated plants that have higher fuel moistures and higher
ignition temperatures.

The project and its considerable fuel modification, including significant fuel reduction in
Blue Mud Canyon, provide a fuel break that is considered to have a net positive effect on
fire behavior (reduced intensity and spread rates) and therefore, benefits for existing
structures to the west and south.

Firefighter backfiring in this location was not a tactic during a wind-driven wildfire before
the Proposed Project’s construction, and it will not be after the Proposed Project is in place.
The Proposed Project will reduce the need for backfiring, since major fuels are already
removed/converted to lower flammability, higher moisture content plants. Backfiring would
not be a sound practice adjacent to older construction homes in a wildland urban interface.
In fact, backfiring was not utilized in the Freeway Complex Fire from this location, most
likely because of the danger to firefighters from the operation and the potential for escape
and additional fire spread and potential damage to existing structures. This tactic is not
considered feasible or particularly necessary in this location and therefore, is not a
significant or adverse impact. Focus should be placed on providing adequate fuel
modification for existing structures along with ember resistant retrofits. Backfiring typically
causes more damage and leads to the establishment of more non-native, weedy, and
flammable species in wildland areas than a wildfire may have if left to burn (Jon Keeley
2012 personal communication).
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L43-10
contd

resources over a longer WUI and the preclusion of backfiring tactics, isa significant

adverse impact of Project location/configuration.

L,

In addition, water supply dwindled and hampered the effectiveness of available
resources during the Freeway Complex Fire. Water supply would be further taxed
by building additional homes / expanding the WUI in the Project vicinity. The report
on the Freeway Complex Fire makes clear that water supply cannot be assured
during a severe wildland firestorm.

L43-11

“The demands of a single structure fire can tax even a well functioning
water system. In contrast to the usual situation where an engine will
pump directly from a hydrant to fight a structure fire, in a wildland
event the hydrants are used to refill the water tenders and the engine
water tanks. The engines then usually use their tank water to attack the
fires during their mobile suppression efforts. As ground forces moved
into threatened neighborhoods and tried to extinguish or defend dozens
of homes, the Yorba Linda water supply was severely impacted. At
approximately 2:00 P.M., several radio calls were received reporting fire
companies encountering low or ho water pressure in various sections of
the Hidden Hills area. Fire companies encountered low or no water
pressure on Hidden Hills Road, Mission Hills Lane, High Tree Circle,
Fairwaod Circle, Green Crest Drive, Skyridge Drive and others. With
homes burning on multiple fronts Strike Team Leaders directed
companies to move to areas that had available water.”?3

For all of the reasons above, the sheltering benefit asserted by the EIR is limited and
inconsequential relative to the severe adverse impacts of diluting availability of fire L43-12
suppression resources / expanding the WUI, precluding backfire tactics, taxing
firefighter water supply and locating new families in harm’s way. Clearly, the
current Project exposes people or structures to a significant risk of loss, injury or
death involving wildland fires.

It is also important to recognize that standardized fuel modification zones generally
sufficient to prevent structure ignition from direct flame impingement does not L43-13
assure survival of the associated structures.2t Even though 189 structures were

23 Freeway Complex Preliminary Report to City of Yorba Linda, OCFA, December 2,
2008, Page 13.

24 "Fire officials believe that embers driven by raging winds through small openings or v
against exposed wood were responsible for igniting a majority of the 1,125 homes

leveled by the Witch fire, the most destriictive in California this year...An analysis of

the Witch fire's pattern of destruction points to deficiencies in long-held beliefs about

building in fire-prone areas. Fire-resistant walls and roofs are helpful, and brush

clearance is essential. But alone they are insufficient in the face of millions of burning

embers flying horizontally more than a mile ahead of the flames. Of 497 structures

that burned in unincorporated areas of San Diego County during the Witch fire, more
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L43-11 Water availability will be improved on-site with the Proposed Project’s proposed
infrastructure additions.

Water Availability. YLWD will be the potable water purveyor for the Proposed Project.
The NEAPS projected that the Proposed Project, along with the proposed Cielo Vista
project, will add 542 acre-feet per year to the annual YLWD demand. This equates to a
2% demand increase of the YLWD’s annual overall system demand of 25,388 acre-feet
per year. The current maximum day demand is anticipated to increase by 0.7 million
gallons per day (mgd) to 33.6 mgd.

The Project Applicant is required to enter into a Development Agreement with YLWD for
the provision of water service. Adequacy of water supply was confirmed in the Yorba
Linda Water District Urban Water Management Plan which states that water is available to
serve YLWD up to year 2035. (DEIR page 5-63) Provision of infrastructure as described in
the DEIR will ensure that adequate facilities are provided to meet the water demands of
the Proposed Project.

Water Pressure/Volume. The NEAPS recommended that two reservoirs be built on the
Project site, one at the 1,200-foot elevation and one at the 1,390-foot elevation. The Zone
1200 reservoir will have a capacity of approximately 0.70 mg and the 1390 Zone reservoir
will have a capacity of 0.40 mg. A network of transmission water lines and two booster
stations are proposed to supply water to the two underground reservoirs. Transmission and
distribution pipelines were designed to allow an increase in velocity to a maximum of 15
feet per second (fps) under a fire fighting scenario.

As stated on page 5-634 of the DEIR, the Proposed Project is proposing to provide the
minimum fire flow storage of 1,500 gallons per minute (gpm) for a 2-hour duration with a
minimum residual pressure of 20 psi to meet OCFA and YLWD fire flow requirements for
single-family residential developments. The system will meet YLWD’s design minimum
and maximum requirements for system pressures, pipe velocity, reservoir storage and fire
flow capacities. The water distribution system complies with the California Fire Code fire
flow requirement. The water improvements will be designed to meet the demands of the
Proposed Project and also improve the water service reliability and fire protection for the
surrounding area.

As previously stated, firefighting resources will be able to be allocated more efficiently
with the hardened Project because it removes/converts fuels that otherwise would be
nearer existing structures. OCFA employed this tactic during the Freeway Complex Fire
(After Action Report) by focusing on older construction neighborhoods that did not have
adequate fuel modification. Backfiring is a risky operation that is generally not used in
highly congested urban areas. In fact, it was not utilized in the Freeway Complex Fire from
this location, most likely because of the danger to firefighters from the operation and the
potential for escape and additional fire spread and potential damage to existing structures.
This tactic is not considered feasible or particularly necessary in this location and
therefore, is not a significant or adverse impact. Focus should be placed on providing
adequate fuel modification for existing structures along with ember resistant retrofits.

L43-12 Please refer to responses to Comments L43-1 through L43-11.
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destroyed (with another 129 damaged) in the Freeway Complex Fire, the Orange
County Fire Authority (OCFA) considered “...brush clearance to be adequate” based
upon its inspections of fuel management zones prior to the fire.?> Wind driven L43-13
contd

embers are capable of penetrating the smallest of openings?® on structures and can
ignite spot fires adjacent to structures in ignitable materials that can then damage or
ignite structures??. Severe convective heat transfers through fire whirls/tornadoes
can also bypass standard brush management zones.

“Extreme Wildfires can produce firebrand spot-ignitions at distances of
a mile or more; however intense firebrand exposures within one-half
to one-quarter mile often ignite numerous surface fires within a
residential area that spread to contact and ignhite homes and/or
firebrands directly ignite homes.” US Forest Service Fire Scientist
Jack Cohen, 4/23/2009 (bold emphasis added).

Homes with standard brush management zones still have the following significant
vulnerabilities:

than half had fire- resistant walls and roofs, a Times analysis of government data
showed. Information on construction materials has not been compiled for
neighborhoods inside the cities of San Diego and Poway, but senior fire officials
estimate that well over 75% of the destroyed homes had fire-resistant exteriors.”
“Lessons From the Fire” Joe Mozingo, Ted Rohrlich and Rong-gong Lin li, Los
Angeles Times, December 23, 2007,

25 “[n 2008, staff inspected 587 WUI parcels and found only 16 out of compliance with
minimum requirements for defensible space. By July 22, all properties were in
compliance, In addition, staff inspected approximately 790 of some 950 fuel
modification parcels to ensure that they were in “substantial compliance” with
provisions of the requirements and found 322 in need of some type of corrective action.
As of the date of the fire, all but 25 had met minimum requirements. A preliminary
assessment of homes destroyed or damaged in the freeway fire indicates that they
were victim to ember intrusion rather than direct flame impingement indicating brush
clearance was adequate.” Freeway Complex Preliminary Report to City of Yorba
Linda, Orange County Fire Authority (OCFA), December 2, 2008, page 6.

26 Research data has been gathered regarding the ineffectiveness of current
ventilation standards for preventing ember penctration. BFRL/NIST researchers
tested Y4-inch or 6 mm (the recently adopted California WUI standard) 3 mm and
1.5 mm screens. “For all screen sizes tested, the firebrands were observed to penetrate
the screen and produce a self-sustaining smoldering ignition inside the paper beds
inside the structure.” Samuel L. Manzello, John R Shields, and Jiann C. Yang, On the
Use of a Firebrand Generator to Investigate the Ignition of Structures in
Wildland-Urban Interface {(WUI) Fires, Building and Fire Research Laboratory
(BFRL), National Institute of Standards and Technology (NIST), 2007, p. 11.

27 The Fanita Ranch Fire Protection Plan acknowledged, “The Santa Ana winds with
wind gusts of up to 60 mph blowing from the northeast/east pose significant threat
from wind-blown embers to all structures within this project.” Page 14.

_l L43-14
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L43-13

L43-14

Fuel modification zones are not considered to be the only fire protection needed for a
community. This is exactly why the Proposed Project’s FPEP does not rely on fuel
modification alone. There are required and volunteered fire protection features, all together
forming a redundant, layered system that does not rely on one feature, but has back up
features in case one fails.

Consistent with the commenter’s indication, embers/fire brands clearly represent the biggest
threat to any community in the WUI, but it is not an immitigable threat. Studies using ember
generators and after fire assessments indicate that vulnerable openings can be effectively
made ember resistant or ember proof. Those findings have been inserted within the fire and
building codes for WUI areas and are incorporated into the Proposed Project.

The Cohen study referenced in this comment is based on a forest setting with natural fuels
throughout the community that are readily ignited by embers. This is a stark contrast to the
Proposed Project’s managed fuel modification zones, both on the perimeter of the project
and within the interior, along with restrictions on fencing material and hardened structures.
The available “fuels” within the community that would be potentially exposed to embers
will be limited to irrigated, lower flammable, reduced and spaced landscape irrigation
which would not typically support ignition and fire spread.

The potential vulnerabilities within the commenter’s list are vulnerabilities that every
structure in the WUI faces. Analysis in the DEIR considered these vulnerabilities along with
others, and the Proposed Project includes features that minimize their potential impact. For
example, embers/firebrands are a main focus of the ignition resistance of the project, fire
tornadoes primarily present a threat of ember generation and fire spread, both of which have
minimal effect on the design of the Proposed Project’s layered fire protection features as they
are already designed to minimize fire impacts from these sources. Human error is minimized
through proactive education, drills, and fire safety programs. Inadequate maintenance will
not occur, because the project will be inspected and enforced by HOA CC&Rs, windows are
dual pane (one pane tempered), and interior sprinklers are provided as a back-up if windows
fail due to flying debris or being left open. Drapes being left over windows will not present
ignitions because there will be no significant wildland fuels adjacent homes to provide
sustained heat sources. Gas barbecue ignitions require significant heat, and all homes will
include low fuel, ignition resistant landscapes that would not include heat levels and
durations needed to cause propane tank explosion. Flammables stored near homes will be
minimized through the active HOA CC&Rs that will prevent motorhomes and other large
fuels from storage, and fuel modification zones will be maintained annually prior to June 15
by the HOA and inspected by an independent FMZ inspector.

Regarding cluster burning, it would not be expected in this community due to the layered
and redundant system of fire protection already described. Receptive fuel beds will not
occur within the site’s landscape and the structures will be ignition resistant. If a home
ignites, the possibility of a neighboring home being damaged exists, but would be less likely
due to interior sprinklers that would reduce fire spread or extinguish the fire and the exterior
requirements of adjacent homes would result in much longer timeframes before ignition.
This type of domino structure burning would be more likely in older construction
communities at the WUI or within reach of embers.
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- Vulnerability of structures to embers/firebrands due to extreme events, human
error, or inadequate maintenance (i.e, fire tornados or fire whirls, 28 broken
windows from flying debris, drapes left over windows, open windows, open doors
and garage doors, settlement cracks of structures built in landslide areas, wood
piles, gas barbeques and motor-homes and other flammables stored too close to
structures, delinquent or inadequate fuel treatments).

L43-14

contd

Wind-blown embers

28 “Observed fire whirl behavior was both unexpected and extreme in these fires,
catching many firefighters by surprise and significantly contributing to spotting up to
3/4 mile. 180-degree wind shifts proceeded fire whirls by 45 seconds to a minute.”
[Firefighter] “Respondents reported unusual numbers of fire whirls that ranged from
several yards wide up to a 1/2 mile wide. Destructive fire whirls, those causing
structural damage unrelated to fire, also were reported. In addition to appearing
suddenly, large fire whirls, characterized by a jet engine noise, took in debris such as
large tumbleweeds and bushes from the bottom and efected flaming debris from top—
raining embers and violently showering sparks as much as 3/4 of a mile beyond the
head of the fire. In one reported case, a fire whirl entered an area that had already
burned clean down to three-inch stubble and whirled across several hundred feet of
burned area into unburned fuel, carrying fire the whole way and igniting the unburned
fuel. Another fire whirl crossed an eight-lane freeway. Small fire whirls merged into
larger ones. Some reported fire whirls moving downhill.” “What we were expecting to
see were fire whirls (4" to 6 "tall), what we actually saw were true fire tornadoes. The
fire researchers kept telling us what we were seeing was impossible and never seen
before. After three days of discussion, the fire researchers started to understand that
what they were expecting and what was happening was not jiving. -Division

Supervisor” Southern California Firestorm 2003 Report for the Wildland Fire
Lessons Learned Center, Mission Centered Solutions, December 8, 2003, page 6.
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Regarding vulnerability of people outside to wildfire exposure, the project FPEP clearly states
that early evacuation would be the preferred option. If evacuation not be considered safe,
then residents will be advised to remain in their homes. In no case would residents be
encouraged to remain outdoors.

The last comment refers to elderly or weak residents. This type of vulnerability could occur,
but there would be a disclosure to all residents that occasional wildfires may occur in the
area and there are precautions that may need to be taken, training and drills that can help
them make comfortable decisions, and the recommended action of early evacuation
following “Ready, Set, Go!”.
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L43-14

contd

Attic vent vulnereble to embers within ¢ fire tornado.

- Vulnerability of adjacent homes and the entire development from flame
impingement and radiant heat gnce one or more homes are ignited from
embers/extreme events or human error. There remains significant fire risk
of structures within 100-feet of each other to cluster burn (especially those
with north to east wildland interfaces).2? v

2 “As a type of fuel, involved structures emanated intense radiant heat. Heat levelsin
the street were unusualily high.” i iaFi
the Wildland Fire Lessons Learned Center, Mission Centered Solutions,
December 8, 2003, page 7.
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- Vulnerability of people outside of structures to flame impingement, radiant
heat and smoke. (Individuals on foot, on motorized and un-motorized
vehicles, hikers and other individuals in natural lands, individuals attempting
to evacuate or reach and secure their homes, or individuals simply locked out
of vacant structures because they reside in another neighborhood or are
children without keys; individuals at inadequate fuel buffers on sloped
sections of emergency access routes; firefighters defending structures
without adequate safety zones or escape routes).

- Vulnerability of elderly and weak individuals within structures to smoke,
stress, or loss of power.

Closer analysis of the 2008 Freeway Complex Fire incident needs to be
provided to integrate measures that will avoid and mitigate fire impacts

The EIR needs to provide a map of all the structures damaged and destroyed during
the Freeway Complex Fire. The map should include fire points of origin, rates of
spread and weather conditions during the most damaging burn periods. This
information should be utilized to analyze the Project’s impacts upon evacuation
potential for the Project and its vicinity during Santa Ana wind driven fires
originating from the most damaging points of origin at the most damaging time
periods. The map should include the specifications for the fuel modification zones at
the closest WUI for the damaged/destroyed structures. The EIR isinadequate
without providing more than just “worst scenario” for flame length. Even fire
resistant homes with standard fuel modification zones are vulnerable to wildfire.3?

The information compiled on the map should also be used to discuss prospective
decisions to evacuate or “stay and defend” property — which is an issue of
controversy for the Project and its vicinity. This issue has been raised in the press
and differing official positions have been reported. 3

“Officials in Orange County began scaling back on their local version of the
“Stay and Defend” plan and began focusing on early evacuation and fire
prevention instead. On Feb. 10, OCFA Chief Chip Prather announced to residents
of Silverado Canyon that the “Stay and Defend” policy would not work with
Orange County.”

30 Freeway Complex Fire After Action Report, OCFA, Page 19.

31 Fire Officials Shift from ‘Stay and Defend’ to ‘Ready, Set, Go’, Salvador Hernandez,
Orange County Register, May 27, 2009. New County Plan Would Train Homeowners
to Fight Fires, Salvador Hernandez, Orange County Register, January 15, 2009.
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L43-15 The analysis provided in the DEIR is based on worst case conditions and exceeds what
would be gained by evaluating burned homes that may be several miles from the project.
Noting major after fire findings from the Freeway Complex Fire is valuable and was
incorporated into the FPEP and DEIR analysis and requirements. Further, the analysis
incorporated findings from many southern California fires which identify vulnerabilities and
why structures burned. From these studies, dating back decades, the recent ignition resistant
codes applied to the Proposed Project have been found to minimize structure loss in
wildfires, especially where adequate fuel modification is present.

The commenter’s indication that “stay and defend” needs to be further evaluated has no
relevance to the project. The project DEIR does not once mention or condone stay and
defend, which is a concept that is a polar opposite of last resort, temporary refuge in a
hardened, well maintained structure with the latest ignition resistant and life safety features.
It is believed that the commenter is confusing stay and defend, which is a policy originating
in Australia and later brought to America, then abandoned, with that of temporarily seeking
refuge in a well-defended structure. Stay and defend requires one to be actively defending a
structure, which requires such things as a level of fitness, understanding, firefighting
capabilities, equipment, and protective clothing. This concept was proven disastrous in
Australia's devastating 2009 brush fires. The concept failed in large part because the
structures residents were attempting to stay and defend were not ignition resistant and, in
fact, many included extremely vulnerable construction materials and methods. This is the
opposite of what is required for new structures in Orange County’s WUI areas. Further, no
resident is asked to actively defend their structure. The structure is designed to withstand fire
and can be temporarily used as a refuge if early evacuation is not possible. History has
proven that people die on the roads evacuating late from wildfires, and this project does not
endorse late evacuations when determined by officials that it would be safer to seek
temporary refuge.

Regarding the exhibit “lllustration 1, How Fire Resistant Homes Can Burn,” the commenter
is confusing a very old definition of a fire-resistant home with the most recent definition of
an ignition-resistant home, as defined by California Fire Code. All of the weaknesses in the
illustration are addressed through construction materials or techniques now required by the
fire code. In fact, the illustration supports the construction that will be used for the Proposed
Project as being ignition resistant based on mitigating the weaknesses illustrated. For
example, roofs will have no openings and will be Class A systems. Trees will not be allowed
to grow too close to roofs. Chimneys will include spark arrestors, gutters will be metal and
covered to avoid build-up of leaf litter, and dual pane windows with one pane tempered
glazing will be used in all windows. Human error of allowing an open garage door or a
window to stay open will be mitigated through the application of interior sprinklers
throughout the structure, including garages and attics. The homes in Yorba Linda that
burned in the Freeway Complex Fire did not include all of these features as a planned,
redundant system like the Proposed Project will.
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Iustration 1: How Fire-Resistant Homes Can Burn

Building with stucco and tile and clearing nearby brush aren’t enough to protect a home from
wildfires, A hail of wind-driven embers can penetrate even a fire-resistant structure and burn from the
inside. Some sources of danger:

“Barrel” roof tiles left

Cracked Trees too Y
open at the bottom row roof tiles close to house :

Unscreened

Plastic gutters filled
with debris

Single-pane,
untempered
window glass can
shatter from heat

Open eaves

Flammable materials near or attached to the
house can lead flames to it: wooden fences or
decks, patio furniture, awnings, trash cans

stety org/puBiCstions

oy Tro Ronnuicn,. Jox Mozinao and Roxo-Gona Lix IT

Lonrena IRIOUEZ Los Anweles Tanes

The damaged or destroyed homes in Yorba Linda had many of the more traditional features that
protect homes from flames and radiant heat. In some cases, these features are also effective in
protecting homes from embers. However, in a wind driven fire storm, additional protection is
necessary.

Flame Lengths and Fire Intensity as related to Safe Evacuation Routes and Fire
Safety Zones L43-16
The FPEEP considers current/"more mature” vegetation,?? yet needs to account for
the fact that the current vegetation of the site vicinity does notreflect climax
vegetation due to only five years of recovery from the 2008 Freeway Complex Fire
with below normal precipitation during the recovery period. The climax condition
for the site (as evidenced in historical aerial photos) would reflect greater fuel loads
and areas of Fuel Models (SH5) and/or (FM4) vegetation with potential for
significantly greater flame lengths, fire intensity and ember production.

32 “modeling...assume...more mature stand conditions...” EIR Appendix ], The
“Esperanza Hills Fire Protection & Emergency Evacuation Plan” (FPEEP), Page 41.
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L43-16 The commenter correctly reiterates that the FPEP assumes natural succession of burned areas
to more mature/climax stand conditions, resulting in a conservative (near worst-case)
estimate of fire behavior. For the purposes of fire behavior modeling conducted during
preparation of the FPEP, Fuel Model SH5 was selected to represent on-site chaparral
vegetation at an assumed mature/climax state, a model which presents greater fuel loading
than observed in the field or expected in the mature chaparral the site will support.
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“Once established, shrub cover will increase corresponding with fuel age
(Keeley 2005) "3

The FPEEP needs to reveal all of the input assumptions (including relative humidity,
wind speed, slope percentage) utilized to generate the FlamMap Model results. The
FPEEP (page 40) model results for SH5 generates a maximum flame length of 41 ft.,
however, providing only limited scenario inputs and summary results does not
allow evaluation of other plausible scenarios with associated variable assumptions
utilized. BehavePlus Fire Model results run for other project sites with Fuel Model 4
vegetation (a model alternative to SH5) generates maximum flame lengths of 95 ft.
and 96.7 ft.>* Fire Models are only accurate for their variable inputs (these change
under real geophysical conditions), which is why field observations for chaparral
fires have documented flame lengths exceeding 100 feet during extreme weather
conditions.

The wide range in potential “maximum” flame lengths and the limitations of the fire

models to predict them have serious implications for firefighter and public safetv at
the evacuation pinch points adjacent to natural vegetation at the Project.

“Localized changes in slope, weather, or packets of different fuel types are not
accounted for in this analysis, but assumed across the landscape based on the
available resolution.”3?

“Flame length... is a somewhat subjective and non-scientific measure of fire
behavior, but is extremely important to fireline personnel in evaluating
fireline intensity and is worth considering as an important fire variable
(Rothermel1991),3¢6

Flame Lengths and Fire Intensity as related to Safe Evacuation Routes and Fire
Safety Zones

Radiant and convective heat can be deadly for exposed residents, evacuees and
firefighters drawn into defend or dispatched to inappropriately sited structures. A
distance factor of 4x maximum flame length is utilized by firefighters to estimate the
location of safety zones from radiant heat exposure. The 4x flame length radius

33 EIR Appendix ], The “Esperanza Hills Fire Protection & Emergency Evacuation
Plan” (FPEEP), Page 26.

3% Behave Fire Model results for a Santa Ana wind driven fire in Fuel Model 4: Flame
Length 96.7 feet, Rate of Spread 2,041 feet/minute, Fire Line Intensity 117 380
BTU's/foot/second "CFPP Cielo Ranch Santa Fe” page 15. Fanita Ranch Fire
Protection Plan Behave Fire Model results generated 95 ft. flames in FM 4.

35 EIR Appendix |, The “Esperanza Hills Fire Protection & Emergency Evacuation
Plan” (FPEEP), Page 41.

36 EIR Appendix ], The “Esperanza Hills Fire Protection & Emergency Evacuation
Plan” (FPEEP), Page 39.
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L43-17 The FPEP presents all fire behavior modeling input variables, including fuel model
classifications for existing conditions (Table 5; FPEP page 35), fuel model classifications for
post-development conditions (Table 6; FPEP page 37), and wind speed/weather/fuel moisture
input variables (Table 7; FPEP page 39). Slope percentages across the project site are variable
(0-118%), derived from a digital terrain data set with 3-meter resolution, and accounted for in
the FlamMap modeling analysis. Relative humidity is an important component to fire ignition
potential and it is also directly linked to the dead fuel moisture values that are direct inputs
into the fire behavior model (as noted in FPEP Table 7). Relative humidity is not a direct input
in the FlamMap fire behavior modeling software, although does have a direct effect on 1-hour,
10-hour, and 100-hour dead fuel moistures, which are directly input into the software (input
values presented in FPEP Table 7).

The commenter correctly notes that the maximum modeled flame lengths for the site are

41 feet using Fuel Model SH5 to represent mature chaparral stands on-site. The comment
regarding limited scenario inputs is not fully understood; however, the utilization of FlamMap
fire behavior modeling software provides a comprehensive analysis of site-wide potential fire
behavior. This approach effectively provides modeling scenarios across the entire site, as
compared to an analysis using the BehavePlus fire behavior modeling software package,
which limits analysis to a single point location. Additionally, while the text of the FPEP
provides only a discussion of maximum modeled flame length values, the maps presented in
Figure 7-9 of the FPEP present the variation in modeled flame length values across the entire
site and region.

The comparison of modeling results to other documents/analyses cannot be verified without
presentation of all model input assumptions and variables used in such analyses. However,
the results provided by the commenter are those resulting from utilization of a Fuel Model 4 in
BehavePlus modeling efforts. Fire behavior modeling results using Fuel Model 4 far exceed
observed fire behavior in all but the most extreme conditions'®. Further, the large dead 1-hour
fuel load values included in Fuel Model 4, which produce such high values, have not been
observed in actual chaparral fuel inventory work'®. Therefore, the FPEP utilized Fuel Model
SH5 as an alternative to Fuel Model 4, which is assumed to more accurately represent
mature/climax chaparral vegetation on site.

The commenter correctly states that fire behavior models are only accurate for their variable
inputs and that such variables change under real conditions. This issue is acknowledged and
discussed in more detail in Section 2.9.3 of the FPEP (page 40). The statement by the
commenter that field observations have documented flame lengths exceeding 100 feet during
extreme weather conditions is noted, but no context or citation is provided so that such
documentation can be verified or analyzed in relation to the project site. Finally, the
commenter’s reference to a range in potential maximum flame lengths and limitations to the
fire behavior models is addressed in the preceding paragraphs. The effect of fire behavior on
firefighter and public safety during the evacuation process is addressed in Section 4.3.4 of the
FPEP (page 91).

1> http://web.physics.ucsb.edu/~complex/research/hfire/fuels/problems_nffl4.html

'® Weise, D.R. and J. Regelbrugge. 1997. Recent chaparral fuel modeling efforts. Prescribed Fire and Effects Research Unit,
Riverside Fire Laboratory, Pacific Southwest Research Station. 5 p.
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distance from flames may not be sufficient to prevent injury or death if there is
sevare convective heat transfer.37 For example, an expected flame length of 100 feet
would require a safety zone with a radius of 400 feet from the fuel. 400 feet would
likely be insufficient if the available safety zone was sited in, near or above steep L43-18
topography that funnels convective heat. contd

Cedar Fire victim perished in area of wide clearance.

The FPEEP fails to analyze whether the Project has configured evacuation routes
and safety zones sufficiently to protect firefighters or residents from radiant or
convective heat exposure. Of related concern, is the FPEEP’s inconsiste ncy with
other fire protection plans regarding the expected flame lengths. Compare the
FPEEP maximum 41 feet estimate to other BehavePlus Results for FM4 Fuel (95 feet
at Fanita and 96.7 at Cielo CFPP).

37 Butler and Cohen. Firefighter Safety Zones: A Theoretical Model Based Upon
Radiative Heating. Firefighter Safety Zones: How Big [s Big Enough?
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L43-18 No resident or evacuee will be advised to evacuate the community so late that they are risking
their lives because the fire is at the project perimeter. Instead, officials will have the option of
temporarily sheltering residents in their homes. Conversely to the commenter’s indication,
master planned communities do not need to account for firefighter safety zones.

Firefighter safety zones are typically identified by firefighters during a fire fight. Firefighter
safety zones are typically areas away from the fire that require no further action —i.e.,
firefighters with protective equipment and clothing (not civilians) can go to these places and
be out of harm's way. By definition, firefighter safety zones are open air areas and require
larger setbacks from adjacent fuels. This would typically be in an area away from the WUI.
Temporary refuge areas are numerous on the site and can be used by firefighters including
remaining in their engines on any of the interior streets, refuging on the lee (downwind,
unexposed) side of the site's structures, or entering structures for temporary refuge. Areas
with ignition resistant structures provide possibilities to reduce the setback and or use TRAs
for firefighter safety due to their abundance on this site. The entire interior of the project site
can be considered a firefighter safety zone due to the large distances between wildland fuels
and interior, low-combustibility landscapes. The commenter overlooks the multiple areas
within the project that can be considered firefighter safety zones that provide more than 4x
flame length setbacks. These areas occur on streets and roads within and throughout the
project and include 170 feet up to several hundred feet of fuel modification. The Proposed
Project’s roadways are wide, with adjacent fuel modification.

As also detailed in the response to Comment L43-19 below, the commenter’s suggestion that
FM 4 should be used on the Project site is incorrect. FM 4 over-predicts results. Fire
behavior modeling at the Project site differs from that at the commenter’s two San Diego
County sites for a variety of factors, such as fuel type, terrain, slopes, and fuel moisture. See
response to Comment 43-19 below. Further, eye-witness documentation by OCFA of flame
lengths during Freeway Complex Fire included 40 foot flame lengths with jackpots (short
duration heavier fuel loads) that may exceed 50 feet flame lengths, consistent with fire video
and modeling outputs.
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”-Behm-ePlus 301 Fri, Oct 27, 2006 at 00:01:35

-

Fanita, under a 60 mph Santa Ana wind in an FM-4

Surface Rate of Spread (maximum ) 1966.5 ftmin
Fireline Intensity 113088 Bru'fi's
Flame Length 95.0 f
Midflame Wind Speed 30.0 mi/h
Max Eff Wind Exceeded? No

Arca 30229.3 ac
Penmeter 2416809 n

Fanita Ranch FPP BehavePlus calculation.

TABLE 2.3.6
Expected fire behavior for a North, Northeast and East Santa Ana Wind Condition

in a Fuel Model 4
(A Fuel Model 4 is a continuous cover of chaparral vegetation greater than 6’ in height)

RATE OF SPREAD 2,041 feet/minute
FIRE LINE INTENSITY 117,380 BTU's/foot/second
FLAME LENGTH 96.7 feet in length

Additional Fire Behavior Calculation Input:

¢ 60 mph 20-foot wind speed (30.0 mph mid-flame wind speed)
» 30 percent slope

e 45° direction of wind vector to uphill slope

This equates fo 7,952 acres in 30 minutes and 31,809 acres in 60 minutes assuming no initial

attack.

“CIELO CFPP” Page 15

Rancha Cielo FPP BahavePlus calculation.

Afactor of 4x multiple of these outcomes generates safety zone radius distance
ranging from 164 feet, to 380 feet (Fanita calculation) or 386.8 feet (Cielo CFPP
calculation) to prevent radiant heat injury (without additional convective heat

L43-19
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L43-19 The commenter attempts to apply fuel models that were run for two projects in San Diego
County with the Project site. The problem with applying fire behavior results from one site
with that of a different site, especially when located very remotely from each other, is that
the model’s output is based on the site specific input variables. Changes in fuel type, terrain,
slopes, aspect, and wind’/humidity and fuel moisture have significant effects on the predicted
fire behavior. The model outputs indicated in the comment were run with a FM 4, which is
the most aggressive scrub model and has been proven to over-predict fire behavior for
chaparral. The Project site does not support the fuel densities needed to classify it as a FM 4.
Fire behavior modeling results using Fuel Model 4 far exceed observed fire behavior in all
but the most extreme conditions'’. Further, the large dead 1-hour fuel load values included
in Fuel Model 4, which produce such high values, have not been observed in actual
chaparral fuel inventory work'®. Therefore, the FPEP utilized Fuel Model SH5 as an
alternative to Fuel Model 4, which is assumed to more accurately represent mature/climax
chaparral vegetation on site.

Discussion regarding the size of firefighter safety zones is not applicable within the Proposed
Project, even though the entire interior of the Proposed Project can be considered firefighter
safety zones and TRAs which meet the definition of both, even if the FM 4 were used, which
is inappropriate for this site. The commenter’s analysis is being used in a manner that it is
not intended by the definition of a firefighter safety zone. Firefighter safety zone setbacks are
meant for firefighters in the open air and what is an appropriate setback given offsite fuels.
This has nothing to do with fuel modification zones for hardened structures (i.e., firefighter
protective clothing and skin versus Class A 1 hour exterior materials). Further, the
commenter also is confusing “stay and defend,” a disastrous model from Australia, with last
resort and temporary refuge proposed for the Proposed Project. This is a contingency plan if
early evacuation is considered less safe or not possible. Again, the definition of a firefighter
safety zone is misapplied to the Proposed Project as the entire site can be used as a safety
zone. The term firefighter safety zone applies to wildland and wildland urban interface areas
where firefighters identify escape routes to a safe zone during a firefight.

'7 http://web.physics.ucsb.edu/~complex/research/hfire/fuels/problems_nffl4.html

'8 Weise, D.R. and J. Regelbrugge. 1997. Recent chaparral fuel modeling efforts. Prescribed Fire and
Effects Research Unit, Riverside Fire Laboratory, Pacific Southwest Research Station. 5p.
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transfer).3® So the range is roughly a 164-400 feet radius distance needed from the
most dangerous fuels to prevent radiant heat injury. Fuel modification zones for the
Project extend to 170 feet, so the unmodified heaviest fuels at 170-feet or more have
the potential to inflict radiant heat injury. Convective heat injuries are possible even
if the 4x flame length safety factors are adhered to. This reality is significant for

evacuees, firefighters or any individual that decides not to evacuate and attempts to
defend property.

Radiant & -
Convective
Heat Pinch
Points

Radiant &

" Convective

Heat Pinch
Points

The Project has radiant and convective heat pinch points and the FPEEP has not
considered the implications of potential radiant heat exposure to individuals,

38 As an example, see the attached diagram that illustrates the lack of adequate

escape routes and safety zones on the “Rock Point Peninsula” and the distances
required for safety from radiant heat.

16

L43-19

contd

L43-20

]

November 2014

Esperanza Hills



Responses to Comments
Final Environmental Impact Report page 615

L43-20 The pinch points identified were considered in the analysis of the Proposed Project’s fire
safety. The pinch points include 20 to 170 feet of fuel modification and wide, paved
roadways between vehicles and off-site fuels. In addition, in the rare event that wildfire
occurs and the Proposed Project has not been able to evacuate early, if the roadway is
considered unsafe, residents would be advised to temporarily refuge in their homes. In
addition, the alignment of the comment’s stated “pinch points” is not such that off-shore
winds would exasperate fire spread. Extreme fire weather would not promote fire spread in
the directions indicated on the commenter’s map. Fuel in these areas would likely burn, but
fuel modification areas would burn with less consistency, lower flame lengths, and slower
spread, and winds would be moving fire across the slopes and from north/east to south/west
rather than directly up-slope toward the roadways. With regard to firefighter safety, the
escape routes and safety zones are numerous on the project site. The interior of the
community provides safety zones as previously identified. In summary, the project’s FPEP
has provided analysis and based on the results from that analysis, have customized fire
protection features that meet or go above and beyond what is considered to result in safe
projects. The commenter is referred to previous responses regarding preferred early
evacuation, last resort temporary refuge, safety zones, and cluster burn.

November 2014 Esperanza Hills



Responses to Comments
Final Environmental Impact Report page 616

evacuees and firefighters.?® For instance, any firefighter dispatched to the Project
during a firestorm needs to have viable escape routes and safety zones available.
Where are these escape routes and safety zones? Are there areas of the Project and
fire circumstances that firefighters would not be assigned to defend it, or expected
to retreat? Under what circumstances are residents expected to evacuate or remain
on the Project site and where? If residents are expected to remain on site, then what
are they expected to do if confronted by a cluster burn within the Project? If they are
expected to evacuate, then what are they expected to do if the streets are gridlocked
by traffic or cut off by firestorm? What areas of the Project are the most vulnerable
to convective heat transfer? The FPEEP needs to answer these questions and
recirculate the findings for pubic review.

L43-20

contd

—_—re

e

Convective Heat / Fire Whirls Pose Extreme Danger

39 Insufficient “Roadside FMZs will be 10 to 20 feet wide from the edge of the road
on both sides of roadways adjacent to natural open space areas.” EIR, Page 5-313.

i g
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Rudy Reyes was unable to safely evacuate the Cedar Fire.

It has already been documented that without adding new development that traffic
circulation is severely constricted or gridlocked at commuter hours and/or under
emergency conditions. The intersection of Via del Agua / Yorba Linda Boulevard has 143-21
an “unsatisfactory” or “F” failing Level of Service, EIR at 4.14-15.

“ds residents began to evacuate, traffic grid-locked in some areas as
emergency apparatus tried to enter the neighborhoods while residents
tried to exit."v

40 Freeway Complex Preliminary Report to City of Yorba Linda, Orange County Fire
Authority {OCFA), December 2, 2008, page 14. {Bold emphasis added).
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L43-21

Comment regarding traffic noted. However, the statement regarding allowing residents to
remain in their homes versus a late evacuation contradicts standard wildland fire results that
indicate that people are more likely to die fleeing a fire late than temporarily sheltering in a
well-defended structure. The key to any evacuation is early evacuation, well before a fire is
within an area. As indicated in the FPEP, the Proposed Project, due to its design and
construction materials and methods, will enable a last-resort option, such as if roadways are
blocked and traffic is not moving, to prepare the community for a temporary refuge, which
would not add to the traffic issues and would be expected to be safer for the residents.

As noted on pages 5-288/289 of the DEIR, law enforcement agencies do not have the legal
authority to force residents to evacuate. However, they may impose restrictions on people
entering evacuation areas. It is incumbent upon the residents in the area to adhere to the
proposed evacuation plans and advance warning systems not only in the Esperanza Hills
community, but in the adjacent residential neighborhoods to avoid harm and in order to
ensure that residents are placed out of harm’s way at the earliest possible time. The Orange
County Sheriff’s Department and the City of Yorba Linda are in the process of preparing a
Community Evacuation Plan as stated on page 5-289 of the DEIR. OCFA has adopted the
“Ready, Set, Go!” program which provides information and education for residents related
to preparation and early evacuation and the Esperanza Hills HOA will have its own
notification system and conduct annual evacuation meetings with its residents. Alert OC
allows residents to sign up and have messages sent to cell phones to alert residents of
emergency evacuation events. However, key to all of the plans and programs is immediate
and full participation by area residents.

With specific regards to the Proposed Project, a Community Evacuation Plan has been
designed specifically for the Proposed Project to work in conjunction with the Evacuation
Plan designed by OCSD and the City for the immediate surrounding area, and the County’s
Evacuation Plan adopted by the Orange County Office of Emergency Services. The County’s
Community Evacuation Plan, when adopted, will be included in the Esperanza Hills
evacuation plan (DEIR page 5-317). The recommended triggers for Proposed Project site
evacuation plan/closure are noted on page 5-318 of the DEIR. However, the triggers will
ultimately be determined by fire and law enforcement officials.

Notification of residents will be via the HOA alert system, Alert OC, or radio and television
news sources or through direct notification by OCSD on site through site patrols. Once
aware of a fire, the community’s pre-planned and practiced emergency response would be
initiated. If it is determined by fire and law personnel that on-site relocation is safer than off-
site evacuation, the contingency on-site relocation plan will be initiated. Residents cannot
be mandated to follow on-site relocation directions, but resident education and training
information will be provided and reinforced to raise awareness of the potential danger and
potential options during a wildfire emergency. (DEIR page 5-325)
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Evacuation can be treacherous even without gridlocked streets based upon when 0

the order is given, visibility, the fires direction and rate of spread, distance from fuel

loads, etc. and the timing of the decisions made to evacuate. Fire authorities cannot

force individuals to evacuate,® which can put firefighters in greater jeopardy if L43-21
lingering residents find themselves in trouble and request emergency assistance. contd

“Wildiand urban interface fires present many challenges pertaining to
evacuation. The fire spread rate is often so fast that emergency
responders can only estimate the rate of spread and direction of
travel In this case, within minutes of the fire starti, spotting was
reported one mile down-wind from the head of the fire. Driven by winds
of 40 MPH and higher the rate of spread went from the usual estimate of
acres per hour in a non wind driven fire to acres per minute."#

“... law enforcement does not have the legal authority to force
residents out of their homes; however, law enforcement may restrict
the return of residents once they leave. Determining where and when
to evacuate is often difficult. Each decision brings with it a hew set of
risks and benefits. The greatest risk by permitting residents to
remain with their homes is the potential for loss of life.”*

“The Tea Fire in Montecito resulted in more than two dozen civilian
injuries, two of which were critical burns received while trying to flee
their residence. In 2006, in Cabazon, the Esperanza Fire resuited in four
firefighter fatalities that occurred during structure protection efforts.
The Cedar Fire that occurred in San Diego County in 2003 resulted in
the death of fourteen civilians and a firefighter all while trying to flee or
protect homes. Investigation into the citizen deaths and injuries
identified one commonality: they all occurred because people
decided to stay and protect their property or they evacuated too
late and got caught in the fire front. "

When land use decisions can site development away from high-risk topography,
(whether its fire, flood or landslide zones) what circumstances justify placing people L43-22
and firefighters at greater risk of severe and life threatening injuries?

# Under certain circumstances evacuation may pose the greatest risk.

42 Freeway Complex Preliminary Report to City of Yorba Linda, Orange County Fire
Authority (OCFA), December 2, 2008, page 15.

43 Freeway Complex Preliminary Report to City of Yorba Linda, Orange County Fire
Authority (OCFA), December 2, 2008, page 14.

+ Freeway Complex Preliminary Report to City of Yorba Linda, Orange County Fire
Authority (OCFA), December 2, 2008, page 14.
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Emergency Access Roads for Emergency Vehicles

Emergency access for emergency vehicles is provided under all four access options
analyzed in the DEIR as follows:

e Option 1 (Stonehaven Drive) - Emergency access is proposed via Esperanza Hills
Parkway as well as an emergency only access roadway provided off Via del Agua
approximately 130 feet northeast of Via de la Roca.

e Option 2 (Aspen Way) - Emergency access is proposed via the extension of Aspen
Way and the existing emergency access roadway located off Stonehaven Drive,
which will connect to the southernmost internal roadway.

e Option 2A - Access to the site will be provided via a main access roadway
connected to San Antonio Road approximately 1,850 feet south of Aspen Way.
Emergency access (Exhibit 6-5) will be provided off Stonehaven Drive and will
connect to the southernmost internal street system within the project site via an
existing emergency access roadway.

e Option 2B - Access to the site will be provided via both San Antonio Road
approximately 1,850 feet south of Aspen Way and Stonehaven Drive. The
emergency access to Stonehaven Drive provided under Option 2A would be
converted to a secondary access point. The access road from Stonehaven Drive
would be expanded to accommodate both daily ingress/egress and emergency
ingress/egress.

The Proposed Project includes mitigation measures, design features and recommendations
based on OCFA and OCSD emergency plans that will ensure all feasible steps will be taken
to provide a safety factor to area residents which do not currently exist. A fuel modification
zone along the open space/residential boundary, plus construction methods that reduce
possible ember-related fires, will provide a buffer to existing residences. A traffic control
evacuation plan advocated by OCFA and OCSD and the City is designed to assist in traffic
flow and relieve congestion for evacuees. The provision of firefighting staging areas will
allow emergency personnel better access to fight approaching fires. Resident adherence to
evacuation plans will provide the greatest measure of safety to ensure safe and orderly egress
from Esperanza Hills and the adjacent neighborhoods. The measures proposed in the DEIR
have been provided in consultation with OCFA, YLWD, the City, and OCSD to ensure
compliance with all codes and requirements.

L43-22 With no change in the immediate Project area, the current residents and firefighters face
higher risks from wildfire encroachment and burning embers than they would with the
Proposed Project in place due to the presence of more unmanaged fuels and an interface
that is closer to the existing developed areas. Comparison of the Proposed Project to
wildland firefighter casualty events is a poor comparison. Wildland firefighters who lost their
lives were not defending large, master planned communities with coordinated fuel
modification and the latest ignition resistant construction. Firefighters attempting to protect
structures with multiple vulnerabilities to embers and inadequate fuel modification, typically
in older communities and as scattered individual structures in rural, wildland intermix
settings are what resulted in the firefighter deaths the commenter notes. Firefighters will not
need to traverse through fuels on the Project site. They will be able to utilize the Proposed
Project site as a large staging area and firefighter safety zone.
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Firefighter fatality reports conclude that decisions to defend vulnerable structures
located on high-risk topography were a primary factor in the fatalities of the
Esperanza Fire and the Cedar Fire. The recent loss of a 19-person Granite Mountain
crew in Arizona occurred when they were traveling though unburned fuel toward
threatened structures at the town of Yarnell.*

The Esperanza report identified “Causal” and “Contributing” factors for the
firefighter fatalities. The root cause of the deaths was the decision to approve and
build the home in a location destined to burn. While some consider this incident an
accident, it may more readily be considered a high-risk gamble that was lost. The
report identified these top factors:

“Contributing Factor 1. Organizational culture - The public (social and
political) and firefighting communities expect and tolerate
firefighters accepting a notably higher risk for structure
protection on wildland fires, than when other resources/values are
threatened by wildfire.” (Bold emphasis added)

“Causal Factor 2. The decision by command officers and engine
supervisors to attempt structure protection at the head of a rapidly
developing fire either underestimated, accepted, and/or misfudged the
risk to firefighter safety.”

When faced with a Santa Ana wind driven fire head rapidly approaching Esperanza
Hills Project homes, will firefighters be expected to defend or decline to defend
threatened homes directly in the path of the fire head?46

Water Supply
State of Emergency Declaration by the Governor of California%’

The EIR should consider the State of Emergency (significant new information) as it

relates to water supplv for the Project, water supplv for fire suppression, the
expectation for more severe fire behavior and recirculate its findings.*®

WHEREAS the State of California is experiencing record dry conditions,
with 2014 projected to become the driest year on record; and

45 Esperanza Fire Accident Investigation Factual Report, USDA-Forest Service,

October 26, 2006. Novato Fire Protection District Cedar Fire Incident Recovery
Report, May 26, 2004. Yarnell Hill Incident Reports,

https://sites.google.com/site /varnellreport/

16 Reference Wildland Structure Protection Standard Operating Procedure, Novato
Fire Protection District, Cedar Fire Recovery Report, May 26, 2004 (attached).

47 http://gov.ca.gov/home.php

48 California Drought Brings ‘Unprecedented’ Fire Danger, Joseph Serna, Los Angeles
Times, January 18, 2014.
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Master planned communities perform well against wildfires as evidenced by recent wildfires
that threatened but caused little or no damage, examples: 4S Ranch and Cielo (San Diego
County), Stevenson’s Ranch (Los Angeles County), Serrano Heights (Orange County), and
many others throughout California. It is anticipated that fewer firefighting resources will be
needed within the Proposed Project community and firefighters have personally endorsed
this type of development as providing firefighter safety options. Based on those
endorsements, it can be expected that firefighters will position themselves in the community
in the event of a wildfire.

L43-23 As described in Section 5.15 - Utilities and Service Systems - in the DEIR (page 5-625),
Yorba Linda Water District (YLWD) prepared a Northeast Area Planning Study (NEAPS) to
assess the capacity of existing water distribution system facilities and to provide
recommendations for meeting future demands, including the Proposed Project.

e  Water Availability. YLWD will be the potable water purveyor for the Proposed Project.
The NEAPS projected that the Proposed Project, along with the proposed Cielo Vista
project, will add 542 acre-feet per year to the annual YLWD demand. This equates to a
2% demand increase of the YLWD’s annual overall system demand of 25,388 acre-feet
per year. The current maximum day demand is anticipated to increase by 0.7 million
gallons per day (mgd) to 33.6 mgd.

The Project Applicant is required to enter into a Development Agreement with YLWD
for the provision of water service. Adequacy of water supply was confirmed in the Yorba
Linda Water District Urban Water Management Plan which states that water is available
to serve YLWD up to year 2035. (DEIR page 5-63) Provision of infrastructure as
described in the DEIR will ensure that adequate facilities are provided to meet the water
demands of the Proposed Project.

e  Water Pressure/Volume. The NEAPS recommended that two reservoirs be built on the
Project site, one at the 1,200-foot elevation and one at the 1,390-foot elevation. The
Zone 1200 reservoir will have a capacity of approximately 0.70 mg and the 1390 Zone
reservoir will have a capacity of 0.40 mg. A network of transmission water lines and two
booster stations are proposed to supply water to the two underground reservoirs.
Transmission and distribution pipelines were designed to allow an increase in velocity to
a maximum of 15 feet per second (fps) under a fire fighting scenario.

As stated on page 5-634 of the DEIR, the Proposed Project is proposing to provide the
minimum fire flow storage of 1,500 gallons per minute (gpm) for a 2-hour duration with
a minimum residual pressure of 20 psi to meet OCFA and YLWD fire flow requirements
for single-family residential developments. The system will meet YLWD’s design
minimum and maximum requirements for system pressures, pipe velocity, reservoir
storage and fire flow capacities. The water distribution system complies with the
California Fire Code fire flow requirement. The water improvements will be designed to
meet the demands of the Proposed Project and also improve the water service reliability
and fire protection for the surrounding area.
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WHEREAS the state's water supplies have dipped to alarming levels,
indicated by: snowpack in California’s mountains is approximately 20
percent of the normal average for this date; California's largest water
reservoirs have very low water levels for this time of year; California's
major river systems, including the Sacramento and San Joaquin rivers,
have significantly reduced surface water flows; and groundwater levels
throughout the state have dropped significantly; and

WHEREAS dry conditions and lack of precipitation present urgent
problems: drinking water supplies are at risk in many California
communities; fewer crops can be cultivated and farmers’ long-term
investments are put at risk; low-income communities heavily dependent
on agricultural employment will suffer heightened unemployment and
economic hardship; animals and plants that rely on California’s rivers,
including many species in danger of extinction, will be threatened; and
the risk of wildfires across the state is greatly increased; and

WHEREAS extremely dry conditions have persisted since 2012 and may
continue beyond this year and more regularly into the future, based on
scientific projections regarding the impact of climate change on
California’s snowpack; and

WHEREAS the magnitude of the severe drought conditions presents
threats beyond the control of the services, personnel, equipment and
facilities of any single local government and require the combined forces
of a mutual aid region or regions to combat; and

WHEREAS under the provisions of section 8558(b) of the California
Government Code, | find that conditions of extreme peril to the safety of
persons and property exist in California due to water shortage and
drought conditions with which local authority is unable to cope.

NOW, THEREFORE, |, EDMUND G. EROWN JR., Governor of the
State of California, in accordance with the authority vested in me by the
state Constitution and statutes, including the California Emergency
Services Act, and in particular, section 8625 of the California
Government Code HEREBY PROCLAIM A STATE OF EMERGENCY
to exist in the State of California due to current drought conditions

Within the context of Governor Brown'’s finding “that conditions of extreme peril to
the safety of persons and property exist in California due to water shortage and
drought conditions with which local authority is unable ta cope”, it is important to
recognize that the Yorba Linda Water District could not provide sufficient reliable
service during the Freeway Complex Fire prior to the current State Of Emergency.
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L43-24 Please see response to Comment L43-23 above.
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Furthermore, the Water District position was that the water system met standards
and the size of the fire front was excessive.

L43-24

"...water supply problems are not uncommon in catastrophic events such as cont'd

the Freeway Complex Fire. It also is important to note that the vast majority
of homes that were damaged or destroyed were in areas where water
pressure and water flows were available during the firefighting

activities... There is no way to guarantee that the magnitude of a natural
disaster such as the Freeway Complex Fire will not overwhelm even the most
robust water system. "

Firefighter Safety and Performance Expectations:

Considering that “no structure in the path of a wildfire is completely without need of 143-25
protection,”® more analysis needs to be provided with a focus upon firefighter
safety. Firefighter escape routes and safety zones, and their potential decisions to
defend structures for the worst Santa Ana wind driven fire points of origin, time
periods and worst weather conditions require analysis.

There have been at least 327 wildland firefighter fatalities in California since 1926.51
Because of the social and political climate associated with expectations for
firefighters to defend property during wildfires, the Project’s configuration relative
to topography should be analyzed and the conditions that firefighters are expected
to engage, decline deployment or retreat from specific portions of the Project
described.

“Wildland firefighters today are spending more hours fighting fires than ever
before, and they are engaging fires of historic magnitude. The risk environment
associated with wildland fire is being re- defined, and firefighters too have
begun to redefine their own culture as a professional endeavor.”?

4 Freeway Complex Fire Disaster Response & Water System Assessment, Yorba
Linda Water District, January 8, 2009, pages 5 & 24. Report: Reservoir ran dry,
pumps were shut down during fire, Erin Welch, Orange County Register January 8,
2009. Note that the fire was not “natural” as it was ignited by a vehicle malfunction.
30 Incident Response Pocket Guide, National Wildfire Coordinating Group, PMS461
NFES 1077, January 2010, page 12.

51 Wildland Fire Accidents by State, National Interagency Fire Center, page 2.
Wildland firefighter fatalities nationwide exceed one thousand since 1910, page 24.
http:/ /www.nifc.gov/safety /safety_documents/State.pdf

52 Trends in Wildland Fire Entrapment Fatalities...Revisited, James R. Cook, National
Wildland Firefighters Association, February 2013
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L43-25 Please see responses to Comments L43-18 and L43-19 regarding firefighter safety zones.

This near-miss incident described in the comment, although unfortunate and thankfully
ending without injury or death, could have been avoided if the engine had not responded on
a service road surrounded by native vegetation (fuels). The Proposed Project would not
include this type of service road access and internal streets have been designed with fuel
modification and setbacks. The example is not pertinent to the Proposed Project's analysis.
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After areview of wildland firefighter fatality incidents, the EIR should describe the
conditions that would cause firefighters to reject assignment or retreat.”? The
“Lesson Learned” analyses of fire behavior and firefighter fatality incidents are
relevant and available.?* A firefighter near miss occurred on the Freeway Complex
Fire.

“Approximately 9:27 a.m., a tragedy almost occurred when COR E5 became
surrounded by fire and experienced a burn-over event. When the Freeway
Fire began, COR E5 was on scene of a medical aid in a neighborhood less
than a mile away. Once COR E5 cleared the medical call, it contacted COR
Dispatch and was assigned to the fire. COR E5 chose to access the fire from
a service road between the fire origin and the threatened homes. This
decision put COR E5 in a dangerous position between the main fire and the
threatened homes, with unburned vegetation between the crew and the
fast moving head. Within minutes, the COR E5 Captain radioed they were
being overrun by fire and were unable to escape. COR BR1, supported by
multiple water drops from ORC HC41 and HC241, rescued the trapped
firefighters and averted a tragedy. This event resulted in minor burns and
smoke inhalation to twao firefighters assigned to COR ES. Incident
Narrative - Map 4 is a map showing the near miss entrapment.”

Fossil Fuel Extraction

Fire risk on the Project site is increased and complicated by past, current and
potential oil extraction that releases combustible methane gas. Note that the EIR has
not revealed or considered whether modern hydraulic fracturing “fracking”
techniques are or will be utilized under or within the vicinity of the Project site. In
fracking, 5 % of well casings fail immediately and all are subject to failure over time
due to entropy, which has implications for methane release into groundwater and
the atmosphere. Any Projectin a VHFHSZ that proposes to mix residential
development and fossil fuel extraction by hydraulic fracturing or horizontal drilling
needs to better document the status of past, present and future extraction plansin
order to avoid or mitigate the associated hazards. This analysis should be performed
and the results recirculated for public review. Furthermore, considering that climate
change is creating weather extremes and higher intensity fires, there can be no
assurance that the inevitable “worst scenario” considered by the Fire Behavior
Analysis model will not have even greater severity.

53 Reference Freeway Complex Fire Incident Narrative — Map 4 Corona Fire Engine
5—Near Miss Entrapment, Freeway Complex Fire After Action Report, OCFA, Pages
31&47.

5t http:/ /www.youtube.com /user/WildlandFireLLC?feature=watch
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L43-26 Hydraulic fracking is not being considered at this site. Existing oil production occurs away
from the development area and the project will comply with OCFA Guideline C-02:
Requirements for the Construction of Structures Adjacent to Oil Wells, as applicable.
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Google 7

M Acidizing
M Gravel Packing

-. Il Hydraulic Fracturing

Hydraulic Fracturing Sites Identified in the Esperanza Hills Project Vicinity June 2013
- January 2014 (Blue Circles)ss

Alternative Needed that Acknowledges and Addresses High Fire Risk
Topography L43-27

The Project configuration fails to incorporate feasible land use design features to
reduce fire risk. If a Project is to be considered, it should be reconfigured with a new
Alternative.

55 http: //baldwinhillsoilwatch.org/action-center /sc-agmd-rule-1148-2-maps /
“...oil well stimulation reports for the initial 7 months of reporting: June 2nd, 2013
and January 6th, 2014.” South Coast AQMD 1148.2- Well stimulation mapping
project.
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L43-27 The commenter suggests that alternative site designs would better protect from wildfire, but
provides no substantiation for an alternative. Based on the site fire risk evaluation, the
proposed design, which includes managed fuel modification, ignition-resistant homes,
access and water infrastructure, firefighting staging areas and access points to fuel
modification and wildland areas, and ongoing maintenance will provide fire protection for
the Proposed Project. The reduced fire risk is accomplished through a layered and redundant
system of design features that are described fully in the FPEP. Please refer to previous
responses regarding evacuation/escape routes and firefighter safety zones.
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A
More lots adjacent to high-risk topographic features should be replaced with parks.
There are a number of interior parks that could be consolidated to the exterior of
the Project to increase the buffer to homes and provide firefighters potential anchor
points for suppression tactics that could be implemented without being slowed by I;;]?’tdﬂ

the private yards oriented toward wildlands. More streets should be placed on the
perimeter of homes adjacent to wildlands to act as anchor points for suppression
tactics and better insulate structures [place the front yards adjacent to natural lands
instead of the back yards]. Alleys that allow for ready fire access and a better
facilitation for evacuation should separate the backyards of homes. Cul-de-sacs
should be eliminated throughout the Project to allow for increased access and
evacuation.

Homes directly on the wildland interface should be onlarger lots to increase the
space between home structures to a minimum of thirty-feet thereby reducing the
vulnerability of homes to cluster burn. Homes within 30 feet of each other have
significantly greater potential to ignite each other. Homes/lots should be oriented to
minimize garage doors, large windows and other openings on the north to east
interface with Santa Ana winds. Functional evacuation routes and safety zones for
residents and firefighters should be designed and incorporated.

Googleearth

Fire vulnerable topography of the Project site viewed from the northeast.
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Conclusion
The Esperanza Hills Project exposes people and structures to a significant risk L43-28

of loss, injury or death involving wildland fires. The Project is proposed for
rugged fire vulnerable topography that is in the path of wind driven fires originating
from the northeast in and near the Chino Hills State Park. The EIR does not
adequately research and mitigate the significant fire safety issues associated with
the Project. The gaps identified in this letter need to be addressed and the document
recirculated for further public review and comment.

Thank you for considering these comments,

-

Van K. Collinsworth
Wildland Fire Expert / Natural Rescurce Geographer

CE
Supervisor Todd Spitzer
Kevin K. Johnson, APLC

Attachments:

Resume

Structure Protection / Backfiring Standard Operating Procedures

Significant Freeway Complex Fire Photographs

Freeway Complex Preliminary Report

BehavePlus 3.0.1 Results Excerpt - Fanita Ranch

BehavePlus 3.0.1 Results Excerpt - Rancho Cielo

Use of a Firebrand Generator to Investigate the Ignition of Structures in Wildland-
Urban Interface (WUI) Fires

Firefighter Safety Zones: A Theoretical Model Based Upon Radiative Heating
Firefighter Safety Zones: How Big [s Big Enough?

Significant Fire Illustrations

Freeway Complex Fire Disaster Response & Water System Assessment, Yorba Linda
Water District

Freeway Complex Fire After Action Report, Orange County Fire Authority
Drought-hit California Unable to Supply State Water
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L43-28 Please refer to responses to Comments L43-1 through L43-27 above regarding this
commenter's stated opinion on the Proposed Project's analysis of the Proposed Project’s fire
safety and provisions for fire safety. The FPEP thoroughly evaluates the site’s fire risk,
required fire protection features, and where considered necessary, provides for additional
measures such as attic sprinklers, funded fuel modification inspections, and public
education and outreach amongst others.
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Van K. Collinsworth

9222 Lake Canyon Road, Santee, CA 92071
Phone: (619) 2587929, E-Mail: Van27@cox.net

Wildland Fire and Natural Resource Expert

Experience

Wildland Firefighter - Forestry Technician, USDA Forest Service 1950-1993

. to fire in the Western Unites States including major Sana Ana wind driven fires on
Engine and Hand Crews. Performed in supervisory positions: Incident Commander, Assistant Operations
Chief, Assistant Air Operations Chief, Fire Engine Operator, Assistant Fire Engine Operator, Squad
Supervisor. Performed backfire and burnout operations with drip torches and fusees. Coordinated with a
heli-torch in chaparral backfiring. Participated in search & rescue operations. Completed and taught fire
training courses and exercises. Planned and executed successful prescription burns without escape incidents.

Natural Resource Geographer / Resource Analyst 19942014

®  Shape community development and policy through analysis of and contribution to environmental
documents, planning efforts and public relations. Review legal notices, hearing notices, staff reports,
conditional use permits, general plans, zoning overlays, grading ordinances, fire protection plans, acrial

and other planning Provide expert testimony on fire and natural resource issues.

®  Performed site field . Identified and resources with high lution images and GPS.
Created maps, spreadsheets, films and web content for negotiation and public distribution.

m Organized and participated in public forums. Delivered television, radio and telephone press interviews.

m Provided oversight for cons mitigation & 2 including the of storm

ater pment and of plans for the SR-125 Tollway.

®  Coordinated with Caltrans, CA Regional Water Quality Control Board, County of San Diego, City of San
Diego, City of Chula Visa staff, elected officials, planning group representatives and community members to
resolve transportation, land use and various community environmental issues.

m Served as a founding member of the Policy Committee for the San Diego Fire Recovery Network. Authored
“Preventing Firestorm Disaster” PPT, November 2003, Advising Editors, Jon Keeley, Richard Minnich, Rick
Halsey, Patrick Abbott and Jack Cohen.

Instructor - Grossmont Union High School District 1988-1994

®  Designed a high-tech learning laboratory addressing critical needs at multiple skill levels. Most graduates,
highest test scores, highest attendance in system.

Education

Master of Arts, Geography/Political Science emphasis, Humboldt State Unive 1986

Teaching Credential, Social Science, Humboldt State University 1983

Bachelor of Arts, Geography, Humboldt State University 1982

Includes 125-quarter units of Environmental Resource and Biological Sciences.

Wildland Structure Protection

ndard Operating Procedure

Overview

Structure protection is a dangerous task often performed at the most intense segments of
the fire. Due to the inherent dangers of wildland firefighting in general and structure
protection specifically it is imperative that personnel maintain “Situational Awareness™
and focus on personnel safety and survival at all times.

Situational Awareness it
eritical elements of
assignments safely

the process used to identify, comprehend, analyze and react to
ormation or events that may impact the crew’s ability to carry out

Philosophy

The Novato Fire Districts philosophy is based on a simple premise, “Every Firefighter
Deserves a Round Trip Experience”. Il must be the motto of all members that no
structure protection operation is worth risking firefighter injuri
fatalitics.

, near misses or

Structure protection operations are not worth sustaining damage to an engine, Even minor
damage to an engine such as. melted lenses or bubbled paint should be considered a near
miss, a close call for the crew and investigated as such.

Every structure protection operation must be based on a Situational Awareness and
Structure Protection Assessment. and the development of Structure Protection, Safety,
Survival and Mop Up Plans,

There may be times when it becomes necessary to turn down an assignment for fear of
sustaining firefighter injuries. a potential near miss situation or possible fatality(s). In
these situations the individual in charge should follow the District Refusing Risk SOP to
the extent possible but without further risking the safety of the crew or engine.

Procedures
Situational Awareness Assessments must be based on

* Information, events, decisions, orders or actions beginning prior to dispatch
and continuing until the crew and engine are safely back in quarters, that may
immediately or eventually affect the safety and survivability of the crew and
engine

Communication including questioning each other to increase the Situational
Awareness of all crew members

Novato Fire Protestion D
Cedar Fire Incident Recov
May 26, 2004

Structure Protection Assessments must be based on:

* The survivability and safety of the crew and the engine

Actions the homeowner has taken to create an adequate defensi
pyrophytic landscaping and fire resistive construction

le space. non-

Standard Structure Protection Assessment guidelines

‘The potential for changes in weather and fire behavior

Never accepting or settling for a bad situation

¢ may not work elsewhere in the State and
here can oceur at home.

The fact that what works at hon
1 ions experies

Structure Protection Plans must be based on:

The crew’s ability to identify, in the Situational Awareness and Structural

the i that conspire to create hazardous
situations and their ability to eliminate the hazards or change tactics in time to
make the situation safe for themselves and their engine including:

.

The ability of the crew and engine to safely survive the passage of the flame
front without taking refuge in the engine, structure or deploying a fire shelter

Establishing Trigger Points which cause an immediate re-assessment of the
situation and potential changes in tactics

Identifying safc aliernative options such as prepping and leaving and/or
returning after the flame front has passed

The Standard Firefighting Orders, the Watch Out Situations and the Common
Denominators of Fire Behavior on Tragedy Fires

.

A physical or mental step back to assure that your actions appear to be in
accordance with your plans, and always searching for a safer solution.

*If conditions exist to safely make a direct attack on the fire all Firefighter Safety
and Survival guidelines will be followed.

Safety Plans must be based on

The crew’s ability to establish Lookouts, Communications, Escape Routes and
Safety Zones (LCES). LCES must be established, re-assessed and revised as
conditions change. As Safety Plans change they must be communicated to the

Novato Fire Protestion District
‘edar Fire Incident Recovery Report
2 age 74 0f 90

y 26,

entire crew. In operation. LCES functions sequentially and is a self-triggering
mechanism.

Lookouts

Lookouts assess — and reassess — the fire environment and communicate to
each firefighter threats to their safety. Firefighters use escape routes and move
1o safety zones when threats to safety oceur.

Lookouts should be trained to observe the wildland fire environment and to
anticipate and recognize and communicate fire behavior changes

Lookouts should be pesitioned where both the hazard and the firefighters can
be s

cover, and fire size determine the number of lookouts needed,
refighter has the authority and the responsibility to warn others of
threats to safety.

o

Lookouts must be in a position to provide the working crews with
ent warning so that they are able to reach their Safety Zone safely.

Communications

Set up communications system - radio, voice, or both — by which the lookout
warns firefighters promptly and clearly of an approaching threat.

It iz paramount that every firefighter receives the correct message in a timely
manner,

Escape Routes

Escape Routes must be verified by actually traversing the route and assessing.
the time it takes to reach the Safety Zone.

e Preservation of the homeowner’s vegetation, fences, or other structural
features that impede the crew’s use of the Escape Route(s) should be of
minimal concern to the crew and if need be, cleared or removed.

Driveways or access roads must meet the requirements of an Escape Route if
the Safety Zone is not near the structure.

Safety Zones

A Safety Zone must be an area where survivability is possible without fire
shelter deployment

Novato Fare Protection Di:
Cedar Fire Incident Recov
May 26, 2004
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The opiimum Safety Zones is four times the maximum flame length,
measured from the center of the Safety Zone to the nearest fuel on all four
sides

The optimum area of a Safety Zone may be reduced based on varying fuel
types. topography and structures or other natural objects that will act as a heat
barriers as the flame front passes

Engines, structures and bodies of water should be considered last resort
survival options not Safety Zones,

Last Resort Survival Plans must be based on:

The crew’s ability to identify, verify, establish and communicate Last Resort

S Options before an event occurs. Last Resort Survival Options must be re-
assessed, revised and communicated 10 the entire crew as conditions change. In
operation. Last Resort Survival Options should be self-triggering when conditions
change and Safety Plans are no longer an option.

* Inthe event that Safety Plans fail the survivability of the crew must become
the only priority.

Last resort survival options include taking refuge in an engine, structure, fire
shelter or body of water

e The
condi

1 effective option or combination of options will vary according to the
ns present at the time of the event

Mop up Plans must be based on:

The crew’s ability access a water supply, the degree to which the structure was
exposed to the flame front. other available resources and the urgency to take on a
new assignment

A thorough mop up of the area surrounding the structure for a minimum of
50" or as dictated by an assessment of the surrounding fuel models

the interior and

Checking and re-checking for potential ignitions source:
exterior of the structure

Waiting for a sufficient period of time to determine if re-ignition will oceur

MNovato Fire Protection District
Cedar Fire Incident Recovery Report
fny 26, 2004 Page 76 o 90

Summary

No plan to protect a structure should be based on the anticipated need to seek refuge in
the engine. structure or in a fire shelter when the flame front passes. On the other hand
even the best managed events can change for the worse. In these cases last resort survival
options such as entering the engine, structure, shelter deployment body of water, or any
combination of these options should be identified early, re-assessed regularly and shared
with all crew members.

In no case should policy impede firefighter safety nor should the basic premise of
firefighter safety be forgotten or neglected.

Activities that present a significant risk (o the safety of personnel shall be
limited fo situations where there is a potential {o save endangered lives.

Activities that are routinely employed to protect property shall be
recognized as inherent risks to the safety of personnel. and actions shall be
taken to reduce/avoid these risks or change tactics.

No risk to the safety of personnel shall be acceptable where there is no
possibility to save lives or property.

Simply stated:

®  We Will risk our lives a lot, in a calculated manner, to save SAVABLE lives.

We Will risk our lives a litile, in a calculated manner, to save SAVABLE
property.

We Will Not risk our lives at all for lives, property or the environment that are
already Lost/Cannot Be Saved.

Novato Fire Protection District
“edar Fire Incident Recovery Repart
6, 2004 Page 77 of 90

Title: Risk Refusal Standard Operating Procedure

Overview

The Nowvato Fire Protection District is an all risk i ponsible for responding
to and mitigating medical ies, vehicle accidents, hazardous material releases,
specialized rescue events, structure fires, vehicle fires, and wildland fires. As such we
‘musi recognize that there are both acceptable and un-acceptable risks to our personnel
that come with this responsi

Philosophy

The Novato Fire District philosophy refighter Deserves a Round Trip
Experience”. Therefore. every individual has the right and obl; on to refuse an
ignment, in accordance with this SOP, if that assignment is likely to resuli in injuries,
near miss situations, or fatalities.

Procedure

A Risk Refusal is a situation where an individual having conducted a Risk and Situational
Awareness Assessment determines that they cannot undertake the assignment because
they deem it unsafe.

Assignments may be refused as unsafe when
# There is a violation of safe work practices. District Policy, the Firefighting

Orders, Watch Out Situations, LC]
Environmental conditions make the work unsafe

.
»  Crew members lack the necessary qualifications or experience
* Equipment is defective or unavailable

®  The risk can not be mitigated and’or tactics cannot be changed
*  Anadequate Risk and Situational - cannot be conducted

When an individual or person in charge chooses to refuse an assignment because they
deem it unsafe, they must provide their immediate supervisor with the following
information immediately

* The reason for the for the Risk Refusal

* To the degree possible, safe ives for pleting that

The Supervisor who receives the Risk Refusal will make every effort to notify the Safety
Officer. If there is no Safety Officer, notification will go to the appropriate Supervisor or
1o the Incident C der. This assures. bility for decisions and communicates
safety concerns to the entire incident org:

ation.

Novato Fire Protestion District
Cedar Fire Incident Recovery Report
¥ 26, 2004 Page 78 of 90

If the Supervisor who receives the Risk Refusal asks another resource to perform the
assignment, they are responsible for informing the new resource that the assignment has
been refused and the reasons for that refusal

If an unresolved safety hazard exists or an unsafe act was committed, the individual or
person in charge should also document the Risk Refusal with a memo to their immediate
Supervisor and/or the Safety Officer.

Summary:

These actions do not necessarily stop an operation from being carried out as long as the
identified risk can be mitigated. This SOP is integral to the ¢ffective management of risk
and the timely identification of hazards through the chain of command to promote
firefighter safety and accountability.

In no case should policy impede firefighter safety nor should the basic premise of
firefighter safety be forgotten or neglected.

o Activities that present a significant risk to the safety of personnel shall be
limited to situations where there is a potential to save endangered lives.

®  Activities that are routinely employed to protect property shall be
recognized as inherent risks to the safety of personnel. and actions shall be
taken to reduce/avoid these risks or change tactics.

No risk to the safety of personnel shall be acceptable where there is no.
possibility to save lives or property.

Simply stated:

®  We Will risk our lives alot, in a calculated manner, to save SAVABLE lives

We Will risk our lives alittle, in a calculated manner, to save SAVABLE
property.

We Will Not risk our lives at all for lives, property or the environment that are
already Lost/Cannot Be Saved.

Novato Fire Protection District
Cedar Fire Tncident Recovery Report
May 26, 2004 Page 79 of 90
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Title: Wildland Firing Operations Standard Opera

ing Procedures

Overview

Firing operations are often critical operations in the fire management job. If planned and
executed correctly, they can speed control of a fire and greatly reduce suppressi
Conversely. if not done right. they can endanger personnel. extend control time. damage
property and increase cost.

ion costs

Philosophy

Firing operations must not jeopardize the safety of personnel or equipment or invalidate
suppression action on adjacent Divisions/Groups. Confirmation of this is absolutely
mandatory prior to firing. No backfiring action regardless of strategic importance or other
critical factors is worth risking one human life! When in doubt choose another safe and
appropriate ia

Procedure
Backfiring

Backfiring operations are a method of indirect atiack typically used against rapidly
spreading fires. Safety considerations must be given first priority. Backfiring must be
approved by the Incident Commander and should be performed by properly certified and
qualified personnel.

The most ful backfiring is conducted from comy control lines. These are best
located at a break in the terrain - the lee side of ridgetops is often best choice., canyon
bottoms second choice and benches or roads in mid-slope third. The third choice is the
‘maost dangerous from the personnel safety standpoint and requires the most skill and

understanding of fire behavior,

Backfiring is most often used to contain a rapidly spreading fire. Backfiring provides a
wide defense perimeter, and may be further employed to change the force of the
convection column. Backfiring is 4 tactic which makes possible a strategy of loca
control Tines at places where the fire can be fought safely on the firefighter’s terms.

Except for rare circumstances meeling specified criteria, backfiring is executed on a
command decision made through the ICS channels of authority. Occasionally a situation
may develop requiring immediate action to backfire, Division/Group Supervisors, Initial
Attack and Extended Attack Incident Commanders should be authorized to initiate
ackfiring provided:

Novato Fire Protection District
Cedar Fire Incident Recovery Report
M 2004 Page 80 of 90

The act does not jeopardize the safety of personnel or invalidate the actions of
adjacent resources and personnel.

A change in weather or fire behavior requires this course of action to maintain
control of the situation or control lines

It is taken to mitigate a safety situation such as creating a safety or deployment
zone

One Certified and Qualified individual must be responsible for controlling and directing
the backfiring operation. If a qualified individual is not available the operation should not
be attempted. In addition to Certified and Qualified individuals it is also necessary to
have available:

nt number of skilled personnel assigned as a firing leam

nt number of resources and personnel assigned to hold the firing

Burning Out

Typically Novato Fire District personnel are not certified and qualified to conduct firing
operations: however. they may support a back firing operation by a certified and qualified
ividual or team, if needed.

A Burn Out operation is the intentional burning of fuels inside the control line to
strengthen the line. Burning out is almost always done as a part of line construction
(direct attack/paralle] attack); the control line is considered incomplete unless there is no
fuel between the fire and the line. Bumn Out operations are typically performed without
the approval of the Incident Commander or direct supervisor however, a notification of
bath is essential to avoid confusion regarding observed fire behavior on the incident.

Guidelines
The following guidelines apply to all firing operations and you must assure that you:

Do not place fire fighting personnel or the public at risk
Do not put property at risk
Will be able to maintain control of the operation
Will not make the situation worse
Have a beginning point and an ending point (anchor points)
Will be able to complete your operation with the personnel and equipment on
hand
o Do not start an operation that in order to complete you must rely on
resources that are not on scene, they may never arrive
Have considered all other options including the use of other tactics

co0oo0o00

o

Novato Fire Frotestion District
“edar Fire Incident Recovery Report
¢ 81 of 90

© Wil not delay suppression activities by spending the time to gather resources,
prepare and exccute the firing operation

o Coordinate with adjoining i

Conclusion

If you can not unequivocally make meet the guidelines of this SOP in the time available,
do not fire!

Significant Freeway Complex Fire Photographst

EBRUCE CHAMEER.S, THE ORANGE COUNTY REGISTER

MINDY SCHAUER, THE ORANGE COUNTY REGISTER

t Source: Orange County Register, November 15, 2008, hitp://www.ocregister.com/news/fire-
190401 -caverage-complete html
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Freeway Gridlock

Mark Avery, AP

Mark Avery, AP

Santa AnaWind Driven Firestorm

Kevin Sullivan, The Orange County Register

Kevin Sullivan, The Orange County Register

FREEWAY COMPLEX FIRE
PRELIMINARY REPORT

December 2, 2008
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Freeway Complex Fire
Preliminary Report

Purpose

November 2008 Southern California was devastated by wildland fires. On November 13, 2008
several large fires were buming and being fueled by an extreme Santa Ana wind condition and
low humidity. In the aftermath, hundreds of homes were destroyed and thousands of acres
bumned in Santa Barbara, Los Angeles, Riverside, San Berardino, and Orange Counties. In total,
the fires in Southern California consumed over 850 homes, and burned more than 40,000 acres.

At the request of the Yorba Linda City Council, the preliminary report on the November 15,
2008 Freeway Complex fire is being provided. The comprehensive Freeway Complex Fire After
Action Report (AAR), which will be more thorough and detailed, is expected to be completed
prior to the March 2009 OCFA Board of Directors (BOD) meeting. A draft of this report will be
presented to the Yorba Linda City Council for review and comment prior the final report being
submitted to the OCFA Board of Directors. In addition, OCFA staff will provide monthly AAR
progress reports to the City Council.

Conditions at Time of the Fire

A Red Flag Wamning was in effect for the 24-hour period preceding the start of the Freeway Fire
on Saturday, November 15, 2008 and had been extended through 10:00 A.M. for an area
including Orange County by the National Weather Service (NWS). This decision by the NWS is
based on local weather data and is an important planning triggering event for the OCFA. The
Weather Condition Summary contained in this preliminary report comes from climatic archives
taken from the two closest National Oceanic and Atmospheric Administration (NOAA) certificd
Remote Automated Weather Stations (RAWS) to the origin of the Freeway Fire; Fremont
Canyon and the Corona Airport. The RAWS provides hourly weather information by collecting,
storing and forwarding data to computerized systems. Several indicators are measured including
air temperature, local wind speeds and relative humidity around the clock.

The Freemont Canyon (RAWS) site is located on a Santa Ana Mountain ridge above the origin

of the fire.
Freemont Canyon RAWS - Santa Ana Mountains
Time Temperature Wind Speed Tumidity
9:00 AM 75° 43 mph, Gusts (o 61 mph %
3:00 P.M. 80° 25 mph, Gusts to 45 mph 7%
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The second RAWS s located at the Corona Airport and is approximately 3 miles cast of the
fire’s origin, near the entrance to Santa Ana Canyon

Corona Airport RAWS - Santa Ana Canyon

Time Temperature Wind Speed THumidity
9:00 AM 83° 20 mph, Gusts to 24 mph 6%
3:00 PM. 90° 29 mph, Gusts to 37 mph 4%

Advanced Planning

During periods of extreme weather, OCFA routinely monitors weather forecasts and takes actions
commensurate with these forcoasts and OCFA has a Standard Operating
Procedure (SOP) titled Extreme Weather Plan Winds/Red Flag and Rain/Floods (OM 209.13). This
SOP provides a standardized operational approach in response to extreme or predicted extreme
weather conditions.

Additionally, OCFA has an SOP titled Red Flag Alert/Hazardous Fire Conditions Program (OM
209.12), This SOP describes the Red Flag Alert Program which is designed to prevent large fires
that may oceur as a result of extreme weather conditions and OCFA’s actions in response to Red
Flag Alerts Lhal are issued by the U.S. Weather Service. Essentially this program is an intensive,

d-w fire p patrol, and public awareness program conducted
by local, toto, and foderal fre agencics in conjunction with private cooperators during periods of
extreme fire danger.

In preparation for the expected extreme fire condi the OCFA d an g
staffing pattern on November 14, 2008 which included:

e One Type-III Strike Team with 4-person staffing
Staffing of a second helicopter

Increased staffing on five engine companies in the wildland interface arcas from three to
four firefighters each (these ar roferred to as the “Grey Book” stations)

o An additional fire dispatcher was added to the Emergency C ion Center

At the inception of the Freeway Fire Southern California was already besieged by two other
resource intensive wildfires in the counties of Santa Barbara and Los Angeles County. The Tea
Fire started on November 13, 2008 and burned through the community of Montecito located in
Santa Barbara County. It would ultimately char 1,940 acres, destroy 210 homes, damage 9 others
and cost 5.7 million dollars to extinguish. The Sayre F rted on November 14, 2008 in the
community of Sylmar in Los Angeles County. This fire charred 11,262 acres, destroyed 487
homes, 1 commercial building and 146 outbuildings. The cost of fighting this fire was 13.5
million dollars.
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As a cooperating member of the California Fire and Rescue Emergency Mutual Aid Plan, the
OCFA had three strike teams of engines deployed out-of-county at the start of the Freeway Fire
The mutual aid system is founded on the principle of neighbor helping neighbor. When an
emergenoy is of such a naturc that it overwhelms an agenoy’s ability to manage it on their own, other
California fire departments provide resources. The system allows for an orderly escalation and
distribution of resource commitment to one or more incidents and from a single resource to several
hundred.

During most wildland fires, Mutual Aid resources arc requested and assembled in preparation for
anticipated strategic actions. However, with wildland fires that rapidly turn into urban interface
conflagrations such as the November 2008 fires. planning must make way for rapid initial attack
stratgics and the immediate deployment of available resources.

November 14, 2008

OCFA Out-of-County Strike Teams
One OCFA Type-III Strike Team (9328-C) was committed to the Tea Fire
on 11/13/08 at 9:00 P.M.
One OCFA engine (OES-E303) was committed as part of OES Type-1
Strike Team (1830C) to the Tea Fire on 11/13/08 at 11:47 P.M.
One OCFA Type-I Strike Team (1400-A) was committed to the Tea Fire
on 11/14/08 at 3:55 A M.
One OCFA Type-I Strike Team (1402-A) was committed to the Sayre fire
on 11/15/08 at 00:40 A. M.

Tea Fire

Tea Fire

Tea Fire

Sayre Fire

In addition, neighboring MetroNet fire agencies committed three strike teams of engines to the
Tea and Sayre Fires and additional OES engines for the OES strike team. This represents a total
of 35 fire engines and seven strike team leaders from the OCFA and other Orange County fire
agencies assigned to fires outside of the county at the inception of the Freeway Fire. As OCFA
resources are committed on a mutual aid response personnel are recalled to staff relief engines to
ensure adequate station coverage. Staffing the OCFA’s relief/surge engine fleet, all fire engines
sent out of county had been covered either through the use of backfill (10 engines) or by the on-
coming shift personnel (5 engines). All the essential station openings had been covered prior to
the start of the Freeway Fire.

Fire History of the Area

Yorba Linda has an extensive history of wildland fire due to its location within the Santa Ana
Canyon. Weather, vegetation and topography are the significant factors contributing o the rapid
spread and impact of wildland fires. Since 1980, the Yorba Linda area has experienced 25
separate wildland fires burning a total of 82,734 acres: events range from one (1) to 19,986 acres.
The most notable and devastating of these are the 1982 Gypsum Incident (19,986 acres), the
1980 Owl Incident (18,332 acres), the 1980 Carbon Canyon Incident (14,613 acres) and the 2006
Sierra Peak Incident (10,506 acres). The commonality of each of these larger fires is the Santa
Ana Wind and the effect it has on vegetation and fire behavior. The Santa Ana Canyon funnels
the wind, increasing its speed and magnifying the effects on the available fuel bed. The
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frequency of fire in this arca has allowed non-native vegetation of volatile grasses and weeds to
become the dominate fuel type

Pre-planning for emergency events is a familiar concept to the OCFA. Operational plans exist or
are under development for many high risk areas. A few weeks prior to the Freeway Fire, in an
effort to bring stakeholder agencies (OCFA, LACO, Corona FD, Cal Fire RRU/BDU, San
Bernardino CFD, Chino Valley IFD, Anaheim FD, Orange FD, USFS, and South Ops.) together
to develop and review operational plans for the wildland urban interface area along the 91
Freeway corridor a table top “gaming” exercise was conducted. This exercise provided chief
officers the opportunity to consider fire progression and fire spread potential. Trigger points
were also developed with a course of action for cach one. This excrcise proved to be highly
beneficial as some of the first responding officers were participants in the gaming process.

An example of one of these trigger points is demonstrated through actions taken by OCFA
Battalion 2 while enroute to the fire. Based upon the radio traffic from the initial attack
companics, Battalion 2 ordered two strike teams to report to OCFA Station 53 in East Yorba
Linda. The purpose was to get ahead of the fire and place additional engines into Yorba Linda
which was in the direct path of the rapidly advancing fire from Corona

Fire Prevention: Brush Clearance and Construction

Land use planning and fire prevention play a key role in reducing the wildfire threat to
communities in the wildland-urban interface (WUI). To adequately protect communities in these
a combination of brush clearance measures and ignition resistant construction of structures
sary.

is nec

Brush Clearance

The Orange County Fire Authority has enforced “fucl modification” requirements since the
County adopted these pro s in 1979 to protect homes in the WUL The requirements and
provisions are also included in the local ordinances of the 22 cities protected by OCFA. Homes
constructed in Yorba Linda since 1980 are most likely protected by a fuel modification program.

Fuel modification is a program consisting of four zones totaling 170 feet in width, Features
include: set-backs and irrigated zones along with a selection of appropriate plant palettes for cach
zone. A 20 foot “non-combustible zone” is included in the yards of homes adjacent to fuel
modification areas where fencing, patio covers, decks, etc. must be constructed of non-
combustible materials.
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OCFA Fuel Modification

ZenaB

—e
AZone 20 feet wide and on level ground. landscaped with approved plants
Helps prevent direct flame impingement on the structure and deflect radiant
heat
B Zone Minimum of 50 feet wide

Trrigated and landscaped with approved plants

Slows fire and reduces fire intensity

C and D Zones* | Each zone is a minimum of 50 feet wide

All dead and dying materials are removed

Native vegetation thinned 50% in C zone. 30% in D zone
Slows fire and reduces fire intensity

*Some older fuel modifications have only a € Zone

Homes constructed in the WUI prior to 1980 are required to maintain “defensible space™

branches are not within ten feet of chimneys.

The provisions for fuel modification and defensible space have evolved over the past 30 years
and, although proven effective in protecting communities during wildfire incidents, are not
without implementation challenges. The most significant implementation challenge is
maintenance.

Maintenance of Brush Clearance

OCFA does not have a formal WUT inspection program. As a result, if areas are not properly
maintained on a voluntary basis by the responsible landowner, they can become overgrown and,
in some instances, irmigation can be stopped due to cost or poor maintenance of water lines.
QCFA staff attempts to identify the worst cases and work with landowners to restore the land to
an approved cond In Yorba Linda, this is complicated by the fact that, unlike most of’
Orange County where fuel modification zones are owned and maintained by a homeowner’s
ion, the OCFA must usually work with each individual homeowner on compliance plans
or, in some cases, o access the area for inspection.

2
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In 2008, staff inspected 587 WUI parcels and found only 16 out of compliance with minimum
requirements for defensible space. By July 22, all properties were in compliance. In addition,
staff inspected approximately 790 of some 930 fuel modification parcels to ensure that they were

i liance™ with provisions of the requi and found 322 in need of some
type of corrective action. As of the date of the fire, all but 235 had met minimum requirements.
A preliminary assessment of homes destroyed or damaged in the freeway fire indicates that they
were victim to ember intrusion rather than direct fame impingement indicating brush clearance
was adequale.

Prior to the fire, staff had made it a priority to conduct a complete inspection of all homes
protected by fuel modification 1o ensure all zones are planted, irrigated and maintained as
required. This will be the first comprehensive inspection conducted by OCFA and is expected to
take more than a year. This effort may also be combined with an educational component that
informs the homeowner of action they can take 1o protect their home through plant choices
outside the fuel modification zones. Information on action that can be taken to prevent fire and
embers from entering their homes through epen windows, combustibles stacked too close to their
home. or inadequate construction features will also be included.

Ignition Resistant Construction

Properly established and maintained brush clearance is typically very effective in protecting
homes for direct flame impingement and radiant heat. However, it can do little to nothing to
protect homes from ember intrusion. Homes must be constructed to withstand ignition from
embers that land on homes or enter through atics and other openings.

The Office of the State Fire Marshal has worked with for several years

“ignition resistant building standards™ that were adopted by the California Building Standards
2008. These standards, which dictate
doors, windows, and patio covers and decks,
apply to all homes constructed in “Very Fire Hazard Severity Zones™ or locally designate
WUl areas. The State has not yet seni Orange County the final maps for adoption by the City bui
has cated they will be mailed early next year. In the interim, the regulations are applicable in
the “Special Fire Protection Areas” (SFPA), adopted by the City in 1996.

In 1996, the City also adopted an ordinance for construction within designated SFPA areas.
Many construction requirements of that 1996 ordinance are similar to the new statewide
standards although notable im relative to appli and p of walls and
vents were made o the new provisions. It is also notable that, according to our records, none of
the homes damaged or destroyed in the Free Fire were constructed after 1996 and thus, were
not protected by provisions required by the *s ordinance for WUI arcas.

‘The application of ignition resistant construction requirements is critical to the survivability of
homes that are subject to ember intrusion hundreds of feet from the interface. Maps d.

impact areas must be locally adopted.
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Water for Firefighting

Brush clearance and “hardened” (ignition resistant) homes go far in improving the chances for a
home’s survival from a wind-driven WUI fire, However, intervention by firefighters is ofien
necessary in saving a home that is determined to be defensible. Water is essential to aiding
firefighters in these efforts.

OCFA's Planning and Development Services Section reviews all plans for new development to
ensure an adequate water supply is provided in accordance with the adopted Fire Code for the
city. Like all California jurisdictions, Yorba Linda is required by State law to adopt the
California Fire Code (CFC) and adopted the latest edition in 2007. The CEC requires all
structures be within a specified distance to an approved water supply. An "approved" water
supply can be defined by the adopting jurisdiction or, the adopting jurisdiction may choose to
adopt the water supply provisions found in Appendix B of the CFC. At OCFA's
recommendation, Yorba Linda adopts Appendix B, which specifies the water supply: know as
“fire flow" based on the square footage of the structure and the construction type. Fire flow is
comprised of the flow volume (gpm), residual pressure (psi), and duration of flow (in hours).
Another table indicates the number of fire hydrants that must supply this fire flow and their
spacing relative to structures protected.

| Incident Summary

On Saturday, November 15, 2008 at 9:07:37 A.M., the Orange County Fire Authority responded
10 a 911 cell phone report of a vegetation fire in the area of the west bound 91 Freeway, west of
the Green River off-ramp. OCFA’s initial dispatch to the incident was a High Watershed
Response, which included the following:

Two Battalion Chiefs (ORCB2 and ANABI)

Seven Engines (ORC E10, ES3, E15, E832 and ANA ES, E9 and E10)

Two Helicopters (ORC HC41 and HC-241)

Two Patrols (ORC P10 and P32)

One Fire Bulldozer (ORC Dozer 2)

One Water Tender (ORC W10)

At 9:01 AM. the Corona Fire Department received the initial 911 call reporting the fire and had
dispatched three engines and one Battalion Chief to a report of a vegetation fire at the west
bound 91 Freeway and Green River.

e COR Brush-1, Brush-3, Engine-2 and Battalion 3

After arriving on scene Corona Battalion 3 assumes the Freeway Incident Command. COR B3
reports that the fire is advancing at a rapid rate and is immediately threatening structures

Even as the initial response was traveling to the incident the OCFA Emergency Communications
Center continue to receive a large volume of 911 calls reporting the fire. A total of 711 telephone
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calls were handled by the ECC in the first four hours of the incident. At 9:11 A.M. the response
is augmented by the following resources:
+  One Type III Strike Team (9329C) responding from the RFOTC
OC Sheriff helicopter (Duke 1)
One Division Chief (D-5)
One Hand Crew and the Crew Superintendent (Crew 1)

CRERY

At 9:19 AM. while still enroute and having heard the Freeway Incident Commander’s report,
ORC Battalion 2 uses established trigger points and immediately orders additional resources.

o Two Type-l Strike Team’s (1403-A and 1404-A) — These engines were
directed to assemble and stage at OCFA Fire Station 53 in Yorba Linda
approximately 2.5 miles down wind from the point of origin.

o Two fixed wing aircraft and a lead plane

Within 15 minutes of the original dispatch the following resources had been added to the
incident.

One Battalion Chief (ORC B3)

One Engine (ORC E221)

Two Water Tenders (ORC W7 and W16)

One Patrol (ORC P16/CAFS)

One Reserve Hand Crew (ORC Crew 18)

s e 0 0.

Resources either on scene or ordered within the first 20 minutes of the fire totaled 26
Engines and 5 aircraft

‘When Battalion 2 arrived on scene at 9:25 A.M., he met with Corona Battalion 3 and Anaheim
Battalion 1. They discussed the fire conditions and spread. By then the fire had grown to over 20
acres with a rapid rate of spread and long range spotting (flying embers) occurring well in
advance of the fire. The fire was continuing to spread in a westerly direction towards the Green
River Homes development of Corona. Structures had begun to bum in the Penny Royal and
Feather River area. All available resources were deployed for structure protection.

It was apparent from the onset that this would become a rapidly spreading and significant fire. At
10:12 AM. the OCFA Incident Commander (Division 5) called for all highest ranking
responding agency chicf officers to report to the command post to establish a unified command.
The unified command post was established at the Green River Golf Course. The Unified
Command Team eventually included the OCFA, O.C. Sheriff's Department (OCSD), Anaheim
Fire Department (AFD), Brea FD, LA County Fire Department (LACO), Chino Valley IFD,
Corona Fire Department (COR), and Cal Fire.

At 10:14 A.M. Helicopter 41 reports that the main fire has spotted one mile ahead of itself. At
10:20 AM. ORC B2 instructs the ECC to notify the Brea P.D. and the Yorba Linda City
Manager of the risk to homes in the Brush Canyon arca and that there is a need to evacuate
homes within Thomas Brother’s Map Page 741, Grids E4, F4, and G3. B2 reports that the fire
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will reach the homes within 30 minutes. B2 orders four additional Type-I Strike Teams to stage
at Fire Station 53.

During the first hour of the fire the ECC Supervisor established that the OCFA would be the
Central Ordering Point for the fire. ECC dispatchers initiated move-up and cover protocols to
fill open fire stations caused by the fire response. The OCFA activated and staffed the
Department Operations Center (DOC) in the ECC to manage essential operational functions and
to provide assistance to the Freeway Fire Incident Commanders. At approximately 9:30 A.M.,
Division 3 arrived at the DOC and assigned OCFA personnel to report to the County of Orange
EOC on Loma Ridge, the OCSD DOC at the Sheriff’s facility in Santa Ana, and the Yorba Linda
EOC in the Yorba Linda Community Center.

A second vegetation fire is reported in the City of Brea near Carbon Canyon

At 10:46 AM. a second vegetation fire is reported in the area of the Olinda Alpha Landfill in the
City of Brea. The OCFA dispatch center sent the following units from available resources
covering nearby fire stations.
e Two Battalion Chiefs (ORC B1 and B8)
Four Engines (ORC E817, E47, E62 and E223)
Two Patrols (ORC P23 w/CAFS and P26)
One Paramedic (ORC M26)
One Safety Officer

Olinda Alpha Landfill Fire
imeline

10:46 A M. | OCFA receives 911 call

11:00 AM. | OCFA B-8 arrived on scene reported 2-3 acres moving rap)r.lly toward
structures and ordered three Type-I Strike Teams and aircraft
11:08 A.M. | Units from Brea FD and Fullerton FD are dispatched to the fire.

Brea B-1, E-1, E-2, E-3, E-304

Fullerton E-1 and E-4

11:28 A M. | OCFA and Brea FD form a unified command at the “Dump Fire”

17:17 AM. | Incident commanders at the Freeway Fire roll the Dump Fire into the
Freeway Fire and designate the Dump Fire as Branch III of the Freeway
Complex

Freeway Complex Fire
Timeline and Fire Spread Summary
9:00 AM. | A vegetation fire is established in the vicinity of the 91 and Green River.
Aided by above average air temps and single digit RH. Santa Ana winds
push fire through the riverbed vegetation and into the surrounding foothills
west and north of Green River Golf Course
9:25 AM. | Fire is bumping up against and destroying homes in the city of Corona on
Feather River Rd and Penny Royal Rd., east of the golf course.
9:45 AM. | Fire is immediately threatening the golf course and the order to evacuate is
glven Fire is also making a run to the WNW and becoming well
in Chino Hills State Park.

10:04 A M. | The order is given to the BNS Railroad to stop all rail traffic in the affected
area.
10:31 A.M. | Reports of fire running into Brush Canyon and threatening homes in Yorba
Linda on Evening Breeze, Blue Ridge and Big Horn.
10:52 A.M. | Reports of homes burning in the area of Paseo de Toronto and Bryant

lementary School.

12:53 P.M. | The fire jumps the 91 Fwy and threatens structures in Anaheim Hills

1:08 P.M [he fire is now taking structures in Hidden Hills

1:18 P.M. are on . west of Hidden Hills

2:03 P.M. eports of structures on fire in the area of New River and Esperanza, west

of Yorba Linda Blvd

3:05P.M. Reports of structures on fire in the areas of San Antonio and Alder, north of
orba Linda Blvd

3:13P.M. eports of homes on fire in the arca of San Antonio and Fairmont

3:14 eports of numerous busi in SAVI Ranch

5:08 P.M. | Homes reported to be burning in the area of Black Forest and Banyan Rim
7:00 P.M. | Cal Fire Incident Management Team. Six assumes control of the fire and
continues to support the established Unified Command

7:47 P.M Report of fire in the Yorba Linda Blvd and Kellogg area

8:15 P.M. Fire is now reported to be in Telegraph Canyon and approaching Carbon
Canyon

9:53 P.M. _ | Fire has become established in the area of Lambert and the 57 Freeway.

Freeway Complex Statistics

‘The Freeway Fire bumed approximately 10,000 acres in the first 12-hours. After just 24-hours,
the fire had consumed 23,640 acres and numerous homes.

30,305 acres burned
187 Residential structures destroyed (includes multi-family residences)
127 residential structures damaged
2 commercial propertics destroyed
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2 commercial propertics damaged
11 outbuildings destroyed
32 outbuildings damaged
$16.1 million in suppression costs to date, 11/26/08

Mutual Aid

As signatory to the California Master Mutual Aid agreement, the OCFA provides mutual aid
assistance to those communities in need. In the same respect, when the OCFA is in need mutual
aid is provided by fire agencies who are able to do so. During the Santiago Fire in 2007, there
were nine other major fires in California. This unusual circumstance required the OCFA to be
self sufficient for the first 48 hours of that fire.

In contrast, when the Freeway Fire started there were two fires of significance in Southern
California; the Tea Fire in Santa Barbara County and the Sayre Fire in Los Angeles County
both well underway and seeking mutual aid resources. Prior to the start of the Freeway

ire the
OCFA had sent one Type-III and one Type-I Strike Team. to the Tea Fire. MetroNet cities had

sent three Type I Strike Teams along with an OES engine Type-I Strike Team from both OCFA
and MetroNet cities to the Tea Fire. The Sayre Fire received one Type-I Strike Team from the
OCFA and one Type-I Strike Team from MetroNet.

When the Freeway Fire began there were immediate requests for both Type-I and Type-III Strike
Teams beyond what could be provided by local agencics. In total 35 Strike Teams of various
types were ordered within the first four hours of the incident. Of these, seven Type-I and one
Type-III Strike Teams were filled with resources within Orange County as immediate need
requests . By 11:00 AM. six Strike Teams (5 Type-I and 1 Type-III) had arrived from Riverside
County. By 1:30 P.M. a total of 19 Strike Teams and onc task force were operating on the
complex. This was in additions to the 58 engines, 3 trucks, 8 patrols and 3 water tenders that
responded as single increments to the complex in the first four hours of the incident. In total,
prior to 2:00 P.M. there were 159 engins assigned to and operating on the Freeway Complex.

This rapidity in which resources were filled is largely due to the lack of competition for
resources from other fires and a change in mutual aid policy. This change initiated in 2007
allowed for Operational Area and Region Coordinators to directly order and request up to five
Strike Teams across operational area boundaries based on the closest resource concept; this is in
contrast to the previous rule that permitted only one Strike Team resource to be ordered outside
the regional system.

Page 11

Freeway Complex Preliminary Report
City of Yorba Linda, December 2, 2008

Air Resources

At the time of the initial dispatch of the first air resources to the fire on November 15 (9:08
AM.), winds at the Fullerton Airport were light and blowing offshore. When the crews of
OCFA Helicopters 41 and 241 lified off they noted that the smoke column rising from the fire in
Corona was building and beginning to bend with the influence of the Santa Ana wind. As they
headed toward the Santa Ana Canyon the flight crews experienced a 20 to 30 knot head wind.
Although their airspeed indicated 110 knots, their actual ground speed was only 70 knots. Wind
turbulence was a continual factor for the helicopters as they began making water drops in the
interface where the fire was threatening residences. The low lying smoke challenged the pilots’
ability to maintain visual flight conditions while making concentrated, effective drops.

The initial aircraft response consisted of OCFA H-41, H-241 and OCSO Duke-1. Duke-2 was
later added to the response to assist with water dropping missions. Both OCFA helicopters
arrived on scene at the fire at 9:29 A.M. and began dropping water on the fire near the threatened
homes. Duke-1 arrived shortly afterward. Because the Sheriff’s helicopter does not have a fixed
water tank, Duke-1 must land and deploy their 170 gallon bucket prior to engaging in the
firefighting efforts.

While engaged in fire fighting, a Corona City Fire crew was overrun by the rapidly escalating
fire front. With the fire environment becoming untenable OCFA flight crews began making
water drops on the firefighters” position. The firefighters sustained minor injuries. A burn over
investigation was initiated by Cal Fire.

At 9:19 AM. ORC Battalion 2 ordered “Fixed wing aireraft” which resulted in the dispatch of
two S2T Air Tankers and an Air Attack out of San Bemardino. The first fixed wing assels
arrived at 10:10 AM. and at the direction of Air Attack began making drops along the North
flank of the fire. At 10:24 A.M. ORC HC 41 relayed a resource request from Air Attack to
OCFA dispatch “For three additional Air Tankers with a Lead Plane and four Type 2
helicopters.”

The Freeway Complex eventually had 17 fie fighting helicopters assigned. These helicopters
were comprised of local and state fire law and

vender call when needed (CWN) aircraft. During the first six hours of the fire, the OCFA
helicopters dropped 48,400 gallons of water and fire retardant foam on the fire. By the end of
the second day they delivered over 88,000 gallons of water and foam during water dropping
missions on the Freeway Complex. During that same two day period, twelve fixed wing Air
Tankers with four Lead Planes being fueled and re-supplied out of San Bernardino and Hemet
Ryan air bases dropped 208,791 gallons of retardant on the fire. Tanker 910 (DC-10 aircraft)
made a total of ten drops (8 on 11/15 and 2 on 11/16) in the Yorba Linda/ Chino Hills area for a
total of 109,445 gallons of retardant. This availability of air resources is also in contrast to the
Santiago Fire, where much of California’s airbomne fire suppression ability was engaged in the
numerous other fires in place when the Santiago Fire began.
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‘Water Supply

The demands of a single structure fire can tax even a well functioning water system. Tn contrast
to the usual situation where an engine will pump directly from a hydrant to fight a structure fire,
in a wildland event the hydrants are used to refill the water tenders and the engine water tan
The engines then usually use their tank water to attack the fires during their mobile suppression
efforts. As ground forces moved into th d hhoth nd tried to or defend
dozens of homes, the Yorba Linda water supply was severely impacted, At approximately 2:00
P.M.. several radio calls were received reporting fire companies encountering low or no water
pressure in various sections of the Hidden Hills area. Fire companies encountered low or no
water pressure on Hidden Hills Road, Mission Hills Lane, High Tree Circle. Fairwood Circle,
Green Crest Drive, Skyridge Drive and others. With Ilumes buming on multiple fronts Strike
Team Leaders directed companies to move to areas that had available water.

Tnn an effort to ensure that rekindles were kept to a minimum a Patrol with Compressed Air Foan
System (CAFS) Task Foree was established and put under the direction of a Battalion Chief.
The Task Force remained in the Hidden Hills area extinguishing fires and laying down protective
foam on unburned structures.

The Yorba Structure Protection Group was using two water tenders to shuttle water to the fire
companies. The water tenders matically began checking fire hydrants until one was found
that had enough pressure to fill the water tanks. Eventually water tenders had to fall back to the
hydrants at the lowest point in the system to refill. A request for service was placed to the Water
District via the Yorba Linda EOC at approximately 2:00 P.M. The Water District responded into
the area quickly but was unable to immediately determine the reason for the pressure loss,
resulting in the service not being restored for some time. At approximately 5:00 P.M. the water
tenders found that the pressure had improved sufficiently enough to permit filling. Also at 5:50
P.M. the Yorba Linda Water District requested three fire engines to assist them in supplementing
the water grid system at Pepper and Manzanita.

Evacuations

The Freeway Fire raced from Riverside County on forty to fifty mile per hour
of Yorba Linda. At approximately 10:20 A.M. the OCFA ECC rec

ds into the City

it
Brush Canyon and that the fire would be upon those homes within thirty minutes. Within 90
seconds the Brea PD was notified to initiate the evacuations and the City Manager was
contacted. At 10:31 AM. the first reports are received that the fire is spotting and homes are
threatened on Bighorn Mountain Way in Yorba Linda. At 10:39 AM. OCFA Helicopter 41
confirms that homes on Bighorn Mountain Way. Blue Ridge Drive. and Evening Breeze Drive
are threatened.
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Although a collaborative decision, the responsibility for civilian evacuation is statutorily a law
enforcement function. whicl d]au allows the fire department to focus on control efforts. It is
impossible to know how man; izens evacuated at any one time in any single area of the city:
however it is known that nearly 9,000 dwelling units were impacted in Yorba Linda by the
evacuation order as a result of the fires that comprised the Freeway Complex. Tt is estimated that
at the height of the firefight approximately 24,000 citizens were evacuated or kept from returmning
10 their homes due to safety concerns.

As residents began to evacuate, traffic grid-locked in some areas as emergency apparatus tried to
enter the neighborhoods while residents tried to exit.  The Brea Police Department and other
assisting law enforcement agencies took control of the traffic flow which helped firefighters gain
access fo threatened homes. In any firefighting effort reseue is the first priority. However, in this
case resident self evacuation was in effect assuring that rescue from an active fire frent would be
minimized. It is noteworthy that with such an expansive and escalating evacuation boundary the
residents stayed calm and followed evacuation directions. At 11:30 AM. Patrol 10 reported to
incident command that evacuations in their area were orderly and without incident.

Law enforcement agencies possess the legal authority to conduct evacuations of populated arcas.
Although a mandatory evacuation was declared, law enforcement does not have the legal
authority to force residents out of their homes; however, law enforcement may restrict the return
of residents once they leave. Determining where and when to evacuate is often difficult. Each
decision brings with it a new set of risks and benefits. The greatest risk by permitting residet

o remain with their homes is the potential for loss of life. The fact that there was no loss of
or serious injury o residents should not go unnoticed

Similar wildland urban interface fires in other communities have not been so fortunate. The Tea
Fire in Montecito resulted in more than two dozen civilian injuries, two of which were critical
bumns received while trying to flee their residence. In 2006, in Cabazon, the Esperanza Fire
resulted in four firefighter fatalities that occurred during structure protection efforts, The Cedar
Fire that owumed in Sal\ Diego County in 2003 resulted in the death of fourteen lians and a
or protect homes. Investigation into the citizen deaths and
: they all occurred because people decided to stay and protect
¢ir property or they evacuated too late and got caught in the fire front.

Although there was no loss of life in Yorba Linda, there may have been close calls. The
following was put into the call history by an OCFA dispatcher during the fire.

“Wife called to report her husband is trapped somewhere in the Yorba Linda Fire.
He was working in the area and started to hose down houses then became trapped.
She was unable to give any type of location. She was advised to keep trying to
contact her husband to find out his location. He is not answering his cell.™

We do not know who this man was or what impact his efforts may have had. What we do know
is that he found himself at risk and may have faced serious injury or death. We also know that
because the call came into the ECC, firefighters on the line were notified to be alert for trapped
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civilis. Having to foc
situations does impact 1

the already limited resources on both firefighting and potential rescue
ney of the emergency operations

Recently the OCFA held a summit for Southern California fire officials to discuss a program
designed to help communities better prepare residents of wildland urban interface areas. This
program is named Leave Early or Stay and Defend (LEOSAD) and is a development of the
Australian fire service. The OCFA is evaluating the viability of this program. A key premise of
LEOSAD is that residents have a vested interest in protecting their property in the face of a
catastrophic fire event. It also reinforces that these urban conflagrations are bevond the ability of
a fire agency to control with initial response resources and that triage decisions must be made as
to which structures to defend.

Wildland urban interface fires present many challenges pertaining to evacuation. The fire spread
rate is often so fast that emergency responders can only estimate the rate of spread and direction
of travel. In this case, within minutes of the fire start, spotting was reported one mile down-wind
from the head of the fire. Driven by winds of 40 MPH and higher the rate of spread went from
the usual estimate of acres per hour in a non wind driven fire 1o acres per minule,

Recent simulation training for a fire along the 91 Freeway corrider gave incident commanders
some practical trigger points when and where to call for evacuation. Radio traffic supports that
when these trigger points were reached planned actions were put into motion. The manner and
timeliness in which residents were notified is being reviewed. After the Santiago Fire in 2007 the
County of Orange led the development and implementation of a public notification/alert system
called AlertOC which has been adopted and activated in many cities throughout the county

The City of Yorba Linda is in the process of implementing AlertOC and plans to use the system
to communicate to Yorba Linda residents and businesses affected by local emergency events.
Residents may use the online process to register their contact information. AlertOC is designed
10 be implemented by designated city officials during an emergency.

regard 10 an urban conflagration is very similar to what a paramedie would
v incident. Triage is to allow the organization to do the most good for the
greatest number of people when the available resources do not match the need. This same goal
applies to the triage of structures in a wildland urban interface fire. Fire personnel are trained to
recognize which structures are least-salvageable and then to direct their efforts toward saving
those structures that have the greatest potential to be saved. However even with the best training
and practice it takes great discipline to trade off the life of one patient for another, just as it takes
the same discipline to drive past a structure that is on fire to defend one that is not. These triage
decisions are often made in seconds with little more information than firefighters can gather as
they drive down a smoky and ember ridden street.

Page 15
Freeway Complex Preliminary Report
City of Yorba Linda, December 2, 2008

Investigation

‘The fire originated in Riverside County near the 91 Freeway and the Green River off-ramp in the
City of Corona. The area of origin is the jurisdiction of Cal Fire. Cal Fire investigators assumed
the for the fire The y fire cause is reported as accidental;
the result of a vehicle exhausts system igniting roadside vegetation, The Landfil Fire is also
currently under investigation.

| Cost and Reimbursement

Annually the OCFA establishes Cost Reimbursement Rates for personnel and equipment
resources that are requested on an Assistance-by-Hire basis by local, state and federal agencies
seeking OCFA services. The personnel rates are based on budgeted salary and benefit costs and
also include indirect costs such as financial services, purchasing, and human resources.
Equipment rates are based on rate schedules provided by Cal Fire and the Federal Emergency
Management Agency (FEMA). To date the cost for the Freeway Complex Fire is estimated at
$16.1 million dollars.

Within the first hours of the fire, a Federal Management Assistance Grant (FMAG) was
submitted for cach of the Freeway and Landfill fires. Both were subsequently approved. Due to
the magnitude of the incident, FEMA and the State’s Office of Emergency Services (OES)
declared the Freeway Complex Fire as a Major Incident. This made Public Assistance Funding
available to the participating agencies

The OCFA is responsible for a small percentage of the cost of fighting the fire on the first day.
Cal Fire will assume the remaining firefighting costs.

Recovery

Even as the Freeway Complex Fire was being brought under control, efforts began to address the
post fire risk to lives and property that could arise during the coming rainy season. The combined
effects of vegetation loss and the effect on soils from fire, created conditions that greatly
increased the threat of flooding, erosion, and debris flow in the impacted arcas.

In order to prepare for the winter season, the OCFA along with the California State Office of
Emergency Services (OES) coordinated assessments of the burned arcas with State Emergency
Assessment Teams (S.E.A.T.). These teams were made up of representatives from CAL FIRE,
California Geological Survey, Department of Water Resources, Department of Fish and Game,
Department of Parks and Recreation and Regional Water Quality Control Boards.
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The S.EAT. members conduct a rapid assessment of the fire area to identify hazards and
subsequent mitigations including

Identifying on-site and downstream. threats to public health or safety from land sliding,
debris torrents, flooding, road hazards, and other fire related problems

Identifying threats to watershed resources, including;: excessive erosion; impaired water
quality; threats to wildlife, fisheries, and botanical values; and cultural resources.
Determining measures needed to prevent or mitigate identified threats.

‘The report provided by the S.E.A.T. members suggests mitigations that can be used to reduce but
not entirely eliminate all risk from the identified hazards. Some possible recommendations

e Straw mulching and erosion control fabric or blankets
o Straw wattles to provide a mechanical barrier to water flow and trap sediment
o Hydro-mulching in selected areas

Any recommended mitigations will normally be implemented by private, local, state and federal
agencies. The S.E.A.T. has no control over the implementation of the mitigations.

Rain Event

A moderate to heavy rain storm was predicted for the Orange County area on November 26-27,
inches. The OCFA began
ely with the local

with local and law
by the fires.

‘The three main objectives for the OCFA were to provide incident management and support in the
event of significant flooding and debris flow in the burn arcas. Second, to coordinate weather
related calls for service to the city of Yorba Linda if the call volume were to overwhelm the
OCFA’s Communication Center. And third, to assist with the timely and orderly evacuation of
residential arcas as necessary.

The following OCFA resources were pre-staged in order to reduce reaction time and get needed
help to any impacted areas as soon as possible. The augmented resources were staged at the
Yorba Linda Community Center.

Incident Management Team

One Dozer

“Two Swift Water Rescue units

One Hand Crew

One Type 3 Strike Team

Reserve Patrols 10 and 32

The City of Yorba Linda and its residents played a significant role in preparing for the rain event.
Even while fire crews were continuing to overhaul the bum areas, community efforts were
underway to fill, distribute and place sandbags, straw bales and other mitigation efforts.

Incident Summary

On November 15, 2008 the Cities and Communitics of Yorba Linda, Corona, Anaheim, Brea,
Carbon Canyon, Diamond Bar, and Chino Valley were tested by fire. In short the residents and
businesses in the affected arcas were victim of an urban conflagration. What has become a
common occurrence in Southern California this dramatic and damaging fire known as the
Freeway Fire Complex focused its full furry into residential neighborhoods that once enjoyed
panoramic views of the urban wildland interface (WUI). Fanned by Santa Ana winds this fire
grew from a roadside start in light grasses to a consuming furnace moving faster than ground
forces were able to predict. Analogous to taking a bag of confetti, lighting it on fire and tossing
it in front of a high powered fan; showers of embers rained down without discrimination.

Pushed by winds greater than 40 mph, fueled by single digit relative humidity and in alignment
with favorable terrain the Freeway Fire capitalized on these key bum factors to consume more
than 30,000 acres, destroy 200 structurcs, and damage 161 others at a cost of more than 16.1
million dollars.

Initiating a unified incident command structure the OCFA with the assistance of more than 276
mutual aid agencies fought back for five days to gain control and then spent several more days to
ensure that every open fire line was closed and every bumed structure was overhauled
Combining a well coordinated ground attack with a military like air assault every effort was
made to protect homes, businesses and infrastructure while ensuring public safety as best as

possible. In the end, properties were lost and damaged, and while devastating, satisfaction must
be.Tound in that no Tves were lost and only a few minor injuries were reported. In that
satisfaction the OCFA recognizes that even the loss of one home is unacceptable and has already
begun the organizational learning process.

This preliminary report is the precursor to a more formal and detailed After Action Review.
Staff has already been assigned to manage the process and the goal has been established to have
the finished report ready by March 1, 2009, Regular updates will be provided to the Yorba
Linda City Council as the report is developed. The OCFA will not be waiting for the final report
to initiate needed changes or action items. For instance, the OCFA had initiated the process of
subscribing to the Alert OC public notification system and will work with the City of Yorba
Linda, other partner cities, and law enforcement agencies to ensure systems and processes are
reviewed and established that will ensure prompt public notification of emergency situations.

The OCFA understands the concern in regard to ensuring an adequate water supply is available
and accessible for fires and other emergencies. In that regard the OCFA has already initiated
meetings with the Yorba Linda Water District to determine the nature and cause of water
delivery issues related to the Freeway Fire. As soon as practical the OCFA will initiate
discussion with other municipal water districts and city water departments. The focus of these
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meetings will be to determine how water agens
emergencies

can work together to enhance service during

As previously discussed in this report the OCFA has already initiated action toward future
implementation of the “Leave Early or Stay and Defend” (LEOSAD) program. Understanding
that homeowners have a vested interest in the protection of their property, the OCFA desires to
provide a proven methodology that will meet that goal while making safety of the homeowner a
key prineiple. In that regard, the OCFA will work with the City of Yorba Linda and eommunity
leaders to develop educational methodologies and vendor resources to ensure that the LEOSAD
philosophy is widely disseminated and supported.

Furthermore as the recovery process begins the OCFA is committed to ¢nsuring that those
residents and business owners who sustained either a wholesale loss or even the most minor of’
damage receive the assistance most needed. Fire Prevention personnel are ready to assist in
v phase of the recovery. OCFA Fire Prevention stalf will work with the City of Yorba Linda
12, Department to streamline permit and plan check processes. The OCFA’s Fire Marshal
has initiated an assessment of the damage relative to brush clearance and building construction
and will review existing codes and ordinances. Working with City staff, they will make
recommendations to v Council on revisions that will better protect “homes from flames and
ember intrusion.

The OCFA has provided this preliminary report to meet the need and request of the L\u of
Yorba Linda. While not able to provide final and determinant information at this early pha Iy
the incident review. it is sincerely hoped that the information contained herein has hmu
satisfactorily developed and presented.

| Glossary of Terms

CONFLAGRATION An uncontrolled burming or fire that threatens human life,
property and the environment.

CONTAINMENT - A fire is contained when it is surrounded on all sides by some form
of boundary, line or clearance, but is still burning and has the potential to jump or escape
the containment line.

CONTROLLED - A fire is controlled when there is no further threat of it jumping or
escaping outside the containment line

COOPERATING AGENCY — An agency supplying assistance including but not
limited to direct tactical or support functions or resources to the incident control effort.

DEFENSIBLE SPACE -Creating a fire safe landscape for at least 30 feet around homes
(and out to 100 feet or more in some areas), to reduce the chance of a wildfire spreading
to structures. This is the basis for creating a “defensible space” - an area that will help
protect a home and provide a safety zone for the fircfighters battling flames.

DEPARTMENT OPERATIONS CENTER (DOC) - Also known as “Expanded
Dispatch”. A DOC provides agenc pability independent and separate
from routine emergency dispatch. The DOC is activated and staffed for large or complex
incidents allowing personnel to focus efforts solely on the incident, maintaining situation
status, processing orders for resources and maintaining a direct link with EOCs

ECC - Emergency Communications Center. Also known as a Dispatch Center, an ECC
is the center of an agencies information and communication capability tasked with
receiving and processes incoming calls for help. ECC personnel determine the nature of
the request and forward it to the appropriate resource.

EXTREME FIRE BEHAVIOR — “Extreme” implies a level of fire behavior
characteristics that ordinarily precludes methods of direct control action. One or more of
the following is usually involved: High rate of spread, prolific crowning and/or spotting,
presence of fire whirls, strong convection column. Predictability is difficult because such
fires often excrcise some degree of influence on their environment and behave erratically,
and dangerously.

FIRE LINE - A strip of area where the vegetation has been removed to deny the fire
fuel, or a river, a freeway or some other barrier which is expected to stop the fire, Hose
lines from fire engines may also contribute to a fire being surrounded and contained.

FIRE PERIME

ER - The entire outer edge or boundary of a fire.
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FMAG - Fire Grant. A federal program managed by
FEMA through the state Of rgency Services (OES). This program is designed
1o help state and‘or local jurisdictions impacted by high cost. high damage wildland fires.

FUEL MODIFICATION - The practice of modifying and imigating vegetation to
reduce fuel energy outpul. Highly flammable wildland vegetation is replaced with
managed areas of light or fire resistive fuels thereby allowing firefighters the ability to
control a fire while relatively small.

FUELS - Combustible material.

‘GREY BOOK — The Gray Book is the agreement between Cal Fire and the six contract
counties that addresses direct fire protection of State Responsibility Area (SRA) within
each of the contract counties. Orange County, along with the other contract counties
receives funding from the state to provide protection to the SRA

HANDCREW - A team of wildland firefighters primarily assigned to fire line
construction activities. Handerews also mop up het spots; burn out vegetation to provide
fuel free zones and assist with hose lays.

INCIDENT COMMANDER - This ICS position is respensible for overall management
of the incident and reports to the Agency Administrator for the agency having incident
jurisdiction

INCIDENT COMMAND SYSTEM (ICS) — A standardized on-scene emergency
ment coneept specifically designed to allow its user(s) to adopt an integrated
tional structure equal to the complexity and demands of single or multiple
incidents, without being hindered by jurisdictional boundaries.

INCIDENT MANAGEMENT TEAM (IMT) — The incident commander and
appropriate general and command staff personnel assigned to an incident. Also known as
an Incident Command Team.

INITIAL ATTACK (IA) — An aggressive suppression action taken by first arriving
resources consistent with firefighter and public safety and values to be protected.

INTERFACE ZONE - It is the area where the wildlands come together with the urban
areas. Also referred to as the I-Zone. Also referred to as Wildland Urban Interface (WUT)

MASTER MUTUAL AID & M — Master Mutual Aid creates a formal structure in
which a jurisdictions personnel. facilities and equipment can voluntarily assist other
Jjurisdictions when their capabilitics are overwhelmed.

OES - The California Governor’s Office of the Emergency Services.

PATROL UNIT - An OCFA fire apparatus designed for wildland firefighting built on
heavy duty passenger crew-cab truck chassis and carries 100-gallons of water in a
pressurized tank. OCFA Patrols are assigned to fire stations adjacent to wildland interface
areas

RATE OF SPREAD (ROS) — The relative activity of a fire as it extends out from the
point of origin and the total perimeter of the fire. It is usually expressed in acres per hour,

SANTA ANA WINDS — Is a type of Foehn wind. A Fochn wind is a warm, dry and
strong general wind that flows down into the valleys when stable, high pressure air is
forced across and then down the lee side slopes of a mountain range. The descending air
is warmed and dried due to adiabatic compression producing critical fire weather
conditions. Locally it is called by various names such as Santa Ana winds and
Sundowners,

SEAT TEAM - State Emergency Assessment Team (SEAT). A team comprised of

It v and mulii-disciplined resource I o assess fire damage
suppression effects and prepare mitigation measures. Upon development of a
rehabilitation plan, the team makes dations on hazard mitigati

'RIKE TEAM - An engine strike team consists of five fire engines of the same type
and a lead vehicle. The strike team leader is usually a eaptain or a battalion chief. Strike
Teams ean also be made up of bulldozers and handerews.

SPOT FIRE OR SPOTTING — A small fire that is ahead of the main fire, caused from
hot embers being carried (generally by winds) 1o a receptive fuel bed or structure.
Spotting indicates extreme fire conditions,

RED FLAG WARNING — Term used by fire weather forecasters 1o alert users to an
ongoing or imminent critical fire weather pattern.

REHABILITATION — The activities necessary to repair damage or disturbance caused
by wildfire or the wildfire suppression activity

STATE RESPONSIBILITY AREA (SRA) - The California Board of Forestry and Fire
Protection classifies areas in which the primary financial responsibility for preventing
and suppressing fires is that of the state, CDF has SRA responsibility for the protection of
over 31 million acres of California’s privately-owned wildlands.

UNIFIED COMMAND — In ICS. unified command is a unified team effort which
allows all agencies with jurisdictional responsibility for the incident, cither geographical
or functional, to manage an incident by establishing a common set of i nt objectives
and strategies.

WATER TENDER — A specialized firefighting apparatus capable of transporting a
‘minimum of 1000 gallons of water from a water source directly to the fire scene

WILDLAND ENGINE (Type III) - Fire engines designed for the wildland firefighting

i . C d on heavy-duty ial truck chassis with high ground
clearance and often equipped with four wheel drive. Type I1I engines carry 500 gallons
of water and have a minimum pump capacity of 120gpm at 250psi

WILDLAND/URBAN INTERFACE — The line, arca, or zonc where structures and other
wildland or vegetative fucls

‘human meet or i with
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Fri, Oct 27, 2006 at 00:01:35 Page 1 + =% BehavePlus 3.0.1 Fri, Oct 27, 2006 at 00:01 35 Page 2
( Input Worksheet (continued) )
Modules: SURFACE, SIZE Notes i
Descripti Fanita, under a 60 mph Santa Ana wind in an FM-4 | RUN#6 ——
Fuel/Vegetation, Surface/Understory [ r
Fuel Model 4 | Alate season wildfire under 60 mph Santa Ana wind conditions in a FM-4, continuous |
- — ! chaparral vegetation over 6'in height.
Fuel Moisture t eh ‘
1-h Moisture percent 2 ! '
10-h Moisture percent 3 |
. — |
100-h Moisture percent 5 | |
Live Herbaceous Moisture percent . 1
Live Woody Moisture percent 50 ’
Weather — - - =
20-ft Wind Speed mi/h
Wind Adjustment Factor -
Direction of Wind Vector (from upslope)  deg -
Terrain
Slope Steepness percent 45
Fire
Elapsed Time h -1.0
Run Option Notes
Calculations are only for the direction of maximum spread [SURFACE]
Fireline intensity, flame length, and spread distance are always
for the direction of the spread calculations [SURFACE].
Wind and spread directions are degrees clockwise from upslope [SURFACE].
Direction of the wind vector is the direction the wind is pushing the fire [SURFACE].
Output Variables
Surface Rate of Spread (maximum) (fmin) [SURFACE]
Fireline Intensity (Btw/ft/s) [SURFACE]
Flame Length (ft) [SURFACE]
Midflame Wind Speed (mi/h) [SURFACE]
Max Eff Wind Exceeded? [SURFACE]
Area (ac) [SIZE)
Perimeter (ft) [SIZE]
(continued on next page)
S _J /
028668 028669
m BehavePlus 3.0.1 Fri, Oct 27, 2006 at 00:01:35 Page 3
( c August 2011
Fanita, under a 60 mph Santa Ana wind in an FM-4 w TABLE 2.3.4
Expected fire behavior for a Prevailing Southwest Wind Condition in # Fuel Model 4
(A Fuel Model 4 is a continuous cover of chaparral vegetation greater than 6 in height)
Surface Rate of Spread (maximum ) 1966.5 fi/min RATE OF SPREAD 2003 fect/minute
Fireline Intensity 113088 Bru/fs FIRE LINEINTENSITY 9,652 BTU'S/lootisecond
Flame Length 950 f FLAME LENGTH 30,6 feet in length
Midflame Wind Speed 30.0 mih ‘Additional Fire Behavior Calculation Input:
Max Eff Wind Exceeded? No « 15 mph 20-foot wind speed (7 mph mid-flame wind speed)
* 30 percent slope
Area 30229.3 ac * 270° direction of wind vector to downhill slope
Perimeter 241689 fi This equates to 231 acres in 30 minutes and 953 acres in 60 minutes assuming no initial attack.
TABLE 2.3.5
Expected fire behavior for a Late Fire Season Above Average Southwest Wind Condition
in o Fuel Model 4
(A Fuel Model 4 is a conti cover of chaparral vegetation greater than 6’ in height)
RATE OF SPREAD 783 feet/minute
FIRE LINEINTENSITY 45,027 BTU'sfootsecond
FLAME LENGTH 622 feet in length
Additional Fire Behavior Calculation Input:
« 30 mph 20-foot wind speed (15.0 mph mid-flame wind speed)
* 30 percent slope
& 270° direction of wind vector to downhill slope
his equates to 2,105 acres in 30 minutes and 8,420 acres in 60 minutes assuming no initial
attack
TABLE 2.3.6
Expected fire behavior for a North, Northeast and East Santa Ana Wind Condition
in a Fuel Model 4
(A Fuel Model 4 is a cover of chaparral vegetation greater than 6" in height)
RATE OF SPREAD 2,041 feet/minute
FIRE LINE INTENSITY 117,380 BIU'sfoot/second
FLAME LENGTH 96.7 feet in length
Additional Fire Behavior Calculation Tnput:
* 60 mph 20-foot wind speed (30.0 mph mid-flame wind speed)
* 30 percent slope
* 457 direetion of wind vector 1o uphill slope
This equates fo 7,957 acres in 30 minutes and 31,809 acres in 60 minutes assuming no initial
attack.
~— .
“CIELO CFPP” Page 15
028670
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1 BohavePius 3.0.1 Tue, Aug 08, 2006 at 14:02:12 Page 1 8 BehavePlus 3.0.1 Tue, Aug 08, 2006 at 13:52:08 Page2
\ ( Input Worksheet (continued)
Modules SURFACE, SIZE Perimeter (ft) {SIZE]
Description TM 5441 in a ¥M-4 under a 60 MPH Santa Apa wind
Fuel/Vegetation, Surface/Understory Notes
Fuel Model 1 e ThisBchawPlusnmulculmﬂnmmelengthfn:JsitmmthannﬂhaideofTMSML‘]
Fuel Moisture This run is at the request of RSFFPD who indicated that north slope fuels behave like &
1-h Moistore f— 2 ENE4. FM4 fuels consist of contimious chaparral over 6 feet in height. This run depictsa |
10-h Moisture pecosnt 3 — late season Santa Ana wind on a 30% up slope.
100-h Moisture percent 5
Live Herbaceons Moisture percent
Live Woody Moisture percent 50
Weather
20-ft Wind Speed mirh 60 |
Wind Adjustment Factor 0.5 |
Direction of Wind Vector (from upslope)  deg s e
o |
Slope Steepness peroent 30 |
Fire |
Elapsed Time h
Run Option Notes
Calculations are only for the direction of maximum spread [SURFACE]
Fireline intensity, flame length, and spread distance are always
for the direction of the spread calculations [SURFACE].
Wind and spread directions are degrees clockwise from upslope [SURFACE]
Direction of the wind vector is the direction the wind is pushing the fire [SURFACE].
‘Qutput Variables
Surface Rate of Spread (maximum) (f/min) [SURFACE]
Heat per Unit Area (Btw/ft2) [SURFACE]
Fireline Intensity (Btw/ft/s) [SURFACE]
Flame Length (ft) [SURFACE]
Direction of Maximum Spread (from upslope) (deg) [SURFACE]
Midflame Wind Speed (mih) [SURFACE]
Max Eff Wind Exceeded? [SURFACE]
Area (ac) [SIZE] .
\ (continued on next page) k
P18 BohavePlus 3.0.1 Tue, Aug 08, 2006 at 13:52:08 Page3 Tuc, Aug 08, 2006 at 13:52:08 Page4
R ( GO | San
TM 588, 5441,72. . fora FM4 underéfw ind TM 3888, 5441; for a FM4 under M\:ﬁnd
Elapsed ROS  Heatper Fireline Flame  Direction Midflame > < Elapsed  Max Wind Fire Fire
Time (max) UmtArea  Infemsity  Length MaxROS  Wind Speed > < Time Exceeded Area . Perimeter
h fifmn Bu/fi2 Biu/ftls ft deg mih > <h ac ft
05 2041.2 3450 117380 9.7 0 300 | 05 No 7952.2 125304
10 2041 2 3450 117380 86.7 0 300 10 No 31808.7 250607
%
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ON THE USE OF A FIREBRAND GENERATOR TO
INVESTIGATE THE IGNITION OF STRUCTURES IN
WILDLAND-URBAN INTERFACE (WUI) FIRES

nuel L. Manzello”, Tohn R. Shields, and Jiann C. Yang
Building and Fire Research Laboratory (BFRL)
National Institute of Standards and Technology (NIST)
Gaithersburg, MD 20899-8662 USA
“corresponding author: samuel. manzello@nist.gov, +1-301-975-6891 (office)
Yoshihiko Hayashi and Daisaku Nii
Department of Fire Engineering
Building Research Institute (BRI)
Tsukuba, Ibaraki 305-0802 Japan

ABSTRACT

b structed o d repeatable size and
mass dlsmb\mon ofglowing firebrands. The present study reporis ona seres of experments conducted
d generator. Firebrand generator characterization

tructural the Fire Research Wind Tunnel Facility
(FRWTE) at the Building Research Institute (BRI) in Tsukuba, Japan. The firebrand generator was fed
with mulch generated from Korean Pine trees. To produce repeatable initial conditions for each
experiment, the Korean Pine mulch was sorted using a series of filters prior to being loaded into the
fircbrand generator. The size and mass distibution offircbrands produced from the generator was tuned
1o be repr i After the size and mass distribution of

installed inside the FRWTE. A gable vent was installed on the front face of the structure and three
different steel screens were installed behind the gable vent to ascertain the ability of the screen to block
firebrands from penetrating into the structure. The mechanism of firebrand penetration through screens
was observed for the first time. The firebrands were not quenched by the presence of the screen and
would continue to bur until they were able to fit through the screen opening. Results of the study are
presented and discussed.

INTRODUCTION

The Wildland-Urban Tnterface (WUI) is defined where structures meet or intermingle with
nt threat to communities throughout the
From 1984, WUI fires have consumed an average of 850 homes per year'. Presently. it is estimated that
some 3.2 million homes in California alone are located in the WUI'. The destruction from a single WUT
fire event can be tremendous. In 2003, for example, WUI fires in the vicinity of San Diego, California
displaced nearly 100,000 people and destroyed over 3000 homes, leading to over $2B in insured losses'.

For structures to burn in WUI fires, they must be ignited. Research conducted in tandem with post-fire

aualysis by the US Forest Serviceand the Califomia Deprtment of Forsty suggests thatspottng s the

major source of structural ignition in WUI fires”. Spot fi fined as new fires that

from the main fire line due to lofted firebrands. These ﬁrebnuds are produced as Vegenuon and
in WUIfires. T how these hot fircbrand tructures is

an important consxdemllon in mitigating fire spread in communities®.

Japan has been plagued by structural ignition from firebrands as well. The initial fire outbreak
‘mechanism is different in Japan than the USA. Japan is a country subjected to many earthquakes due to
its geographical location. After these earthquakes have occurred, many fires are produced. At the same
time, roofing tiles asaresult of th sing the bare wood
roof under pining. Firebrands are produced as structures burn and with the presence of high winds these
firebrands are dispersed throughout the atmosphere and produce spot fires which result in severe urban
fires that are difficult to extinguish

Due to the sheer complexity involved, itis useful to delineate the firebrand problem into three main areas:
the generation from vegetation and structures, subsequent transport through the atmosphere, and the
ultimate ignition of fuels after firebrand impingement. Of these processes, firebrand transport has been
investigated most extensively" . These models have generally assumed firebrand sizes to perform
transport calculations, since little quantitative data exists with regard to firebrand size or fircbrand mass
produced from vegetation and structures. Unfortunately, a very limited number of studies have been
performed investigating firebrand generation from vegetation and structures' ™ and the ultimate ignition
of materials due to firebrand attack'*’. The general lack of knowledge of the type of firebrands that are
produced as well as the type of materials that may be ignited has greatly hampered further understanding
of this problem.

A pragmatic approach to mitigate firebrand ignition of structures in WUI fires is to design homes that are
stay igni ede

ignition in the event of a firebrand attack'. To the authors’ knowledge, no experimental methods are
presently available to g flux of firebrands on a realistic scale and direct this firebrand
flux onto structural elements o ascertain their resistance (o ignition as a part of a full scale structural
system.

To this end, an experimental apparatus has been constructed to generate a controlled and repeatable size
and mass distribution of glowing fircbrands. The present study reports on a series of experiments
conducted in order to characterize the performance of this firebrand generator. Firebrand generator
characterization experiments were performed at the FRWTF at the Building Research Institute (BRI) in
Tsukuba, Japan. The effort described is part of an international collaboration established between the
National Institute of Standards and Technology (NIST) in the USA and the Building Research Institute
(BRI in Japan to quantify firebrand production from vegetation and investigate firebrand ignition of
structures. The firebrand generator was fed with mulch generated from Korean Pine trees. The size and
mass distribution of firebrands produced from the generator was selected to be representative of
firebrands produced from burning vegetation. After the size and mass distribution of firebrands was
characterized, the device was then used to direct firebrand fluxes towards a structure installed inside the
FRWTE. A gable vent was installed on the front face of the structure and three different steel screens
were installed behind a gable vent to ascertain the ability of the screen to block firebrands from
penetrating into the structure. Behind the screen, shredded paper of fixed moisture content was placed in
pans to observe if the firebrands that penetrated the vent and subsequent screen were able to produce an
ignition event

EXPERIMENTAL DESCRIPTION

Figure | apparatus. The present apparatus is a scaled up version
of a smaller first generation, proof-of-concept device™., The bottom left panel displays the procedure

different screens were used to filter the mulch pieces prior to loading into the firebrand generator. The

first soreen blocked all mulch pieces larger than 25 mm in diameter. A second screen was then used to
remove all needles from the mulch pieces. The justification for this filtering methodology is provided
below. A total of 2.1 kg of muich was used as the initial mass for each of the experiments. The average
moisture conent of the mulch pieces used at ignition was 10 % (dry basis),
Firebrand Generator Assembled
Side View

Firebrand exit

Flexible Hose s
15 cm .
Diameter 88
. B
Supporting
Brace, 30.5 cm J
Flectrical , o -
Generator Blower Propane
(Gasoline) 15kW Burners [
240V, 16 ™~
—
Firebrand_J=
O Mesh =1 Si
—_—

Generator
To Load Firebrands Front View
Front View
Fircbrand exit
Korean Pine Mulch

Poured Into 305 cm _
U Generator Diamete
L]
: Supporting
305 em, | N
Diamete
79 79
T 1 b Supporting
Humm% et—" Brace
Line to E—
Propane Suppl
— " PP BircbrandT—|
2 Mesh 51

Figure 1 Schematic of the firebrand generator. Both front and side views are shown.

The firebrand generator was driven by a 1.5 kW blower that was powered by a gasoline electrical
generator. The gasoline electric generator provided the blower with the necessary power requirements
(see figure 1). These power requirements were not available at the FRWTF, necessitating the use of a
portable power source. Furthermore, the firebrand generator was designed to be fully portable in order to
test ignition of any structure or structural element.

Th ducted in th ving manner. After the Korean Pine tree mulch was loaded,
the top secton of thefirbrand generatorwas coupled o the main body of the apparatus (s figure 1)
With the exception of the flexible hose, all from galvanized
stelsetions 0. mm n hickness). The blower was lhcn switched (0 provide a low flow for ignition
(1.0mys flow inside the d ofthy ‘The two propx then
ignited individually and ~|mullanu1u\ly inserted into the side of the generator. Each burner was
connected to a 0.635 cm diameter copper tube with the propane regulator pressure set to 344 kPa at the
bumner inlet; this configuration allowed for a 1.3 cm flame length from cach bumer. The Korean Pine
muleh was ignited for atotal time of 45 seconds. After 45 seconds of ignition, the fan speed of the blower
was increased (2.0 m/s flow inside the duct measured upstream of the wood pieces). The bumners were
subsequently switched off at 90 seconds after ignition. This sequence of events was selected in order to
generate a continuous flux of glowing firebrands for approximately six minutes duration.

The principle behind the operation of the apparatus was rather simple, after ignition, the mulch would
begin to burn and the density decreased until which point the low air flow passing through the support
mesh was able to loft and exit the device as firebrands at low velocity. The timing and fan blower speed
timing is not random; if a higher fan speed of the blower was selected, the firebrands produced would be
forced out of the exit earlier, resulting in flaming firebrands, which was not desired in this phase of
characterization.

‘The firebrand generator was installed inside the test section of the FRWTF at BRI A drawing of the
facility is shown in Figure 2 and displays the location of the firebrand generator with respect to the
structure used for ignition testing. The facility was equipped with a 4.0 m fan used to produce the wind
field and was capable of producing up to a 10 m/s wind flow. The wind flow velocity distribution was
verified using a 21 point hot wire anemometer array. To track the evolution of the size and mass
distribution of firebrands produced, a series of water pans was placed downstream of the firebrand
generator. A total of 157 rectangular pans (water-filled) were used to collect fircbrands. Each pan was
49.5 cm long by 29.5 cm wide. The arrangement and width of the pans was not random; rather it was
based on scoping experiments {0 determine the locations where th firebrands would most likely land
After th leted, the pans llected and the firebrands were filtered from the
water using a series of fine mesh filters. The firebrands were subsequently dried in an oven held at 104
°C for eight hours. The firebrand sizes were then measured using precision calipers (1/100 mm
resolution). Following size determination, the firebrands were then weighed using a precision balance
(0.001 g resolution). For each experiment conducted, more than 200 firebrands were dried and measured.

After the generator was characterized, the structure used for vent penetration experiments was installed
inside the FRWTF (see Figure 2). Prior to conducting the experiments, computer simulations were
performed using the NIST Fire Dynamics Simulator (FDS) to ide the location of with
respect to the firebrand generator. Figure 3 is a detailed drawing of the front face of the structure,
showing the location of the gable vent. The overall dimensions of the structure were 3.06 m in height,
3.04m wide, and 3.05 m in depth. A common type of gable vent, 30.5 cm wide by 45.7 cm long, was
used. Experiments were conducted using the same vent but modifying the screen placed behind the vent.
Three different screen sizes were used, 1.5 mm, 3 mm, and 6 mm. The justification for these sizes is
provided below.
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Structure Location

Calcium Silicate Board

h=50m Test Section

h=138m w=50m

h=40mw=50m

il . —

Flow Direction ——1> -]

Firebrand Generator Location

[ I

9.85m 150m
Figure 2 Drawing of the FRWTF (Top View). T

Iocation of the firebrand generator is shown.

Two pans, 49.5 em long by 29.5 cm wide, filled with shredded paper (5 % moisture content dry basis)
were placed under the vent opening (behind the screem) (o ascertam ignition inside the structure.
Firebrands that were able 0 penetrate the vent and subsequent screen landed in the paper filled pans
Shredded paper was used as a surrogate for cellulosic fucls typically found in attic spaces. The moisture
content of 5 % was selected based on work of Manzello e al. . firebrands ignite paper at 5 % moisture
content.

Experiments were first conducted to determine the size and mass distribution of the firebrands
produced from the firebrand generator. The impetus for these experiments was to be able to produce
fircbrands tha are characteristic of those produced by buming recs. Manello tal'*~ have perfomacd
series of expert firchrand pr from buming trees. Based two
different ree species of varying crown h?lgh( and moisture content (Douglas-Fir Trees and Korean Pine
Trees) burning singly under no wi indrical firchrands were observed 1o be produced. It was
obsceved that the miass distrbation of ichrands produced from two different tree species under similar
‘moisture levels and crown size ranges were similar for mass classes up to 04 g. A noticeable difference

was observed in the larger mass classes. It was also observed that more than §5 % of the fircbrands
produced from Lrees Were in mass classes up 10 0.4 g,
Vet

112.7 cn

306.em

148 em.

ol il
3675em | 303] 13675 ¢m
o

Figure 3 Schematic of the front face of the structure. The location of the gable vent is shown.

Accordingly, the input conditions for the firebrand generator were intentionally selected o produce:
firebrands with mass classes up 10 0.4 g. This was accomplished by sorting the Korean Pine tree mulch
using a series of filters prior to being loaded into the fircbrand generator. Figures 4 displays a picture of
typical firebrands produced from the firebrand generator under these conditions. Sinee many of the
firebrands produced are cylindrical, the length and diameter of the generated firebrands was measured.
This information was then us
4 function of the measured firebrand mass (see Figure 5). Figure $ also displays the same analysis
performed for firebrands collected from Douglas-Fir trees as well as Korean Pine Trees under similar
moisture content, From the figure, the firebrand generator was capable of producing the size and mass
distribution of firebrands from burning ees up 10 0.4 g.

o

adl

Figure 4 Digital picture of the firebrands produced from the firebrand generator. These images are taken
after the firebrands were extracted from the water filled colleetion pans and dried

The average total massof rebrands generated per experiment was 131 g (vried from 1100 163 2
“The total firebrand mass was o important parameter to ch since it allows for

the total mass of firehrands generated from the dev: d

from a single tree bum, Based upon the results of the tree buning experiments, the firebrand generator,
wnder the present operating conditions, was capable of producing about 2.5 fimes the total mass of
firchrands produced from a single 4.5 m crown height Douglas-Fir tree. For completeness, figure 6
displays the measured size distribution of the cylindrical fircbrands produced from the generator.

Once the firebrand size and mass distribution from burning

g the vent were conducted. n order to ensure repeatability of the
ﬂmbmm size -uni mass distributions generated, the sorted Korean Pine ree mulch was metered out and
weighed using a precision balance for each subsequent experiment.

ure 7 displays a di ith a3 mi nplace. A
wind flow of 0 mys was selected m direct firebrands towards the strucure. The reason for this flow
selection was twofold: the firebrands were ebserved to be lofied from d've gmeulwi a\ud ca.med 10 the
structure, and it was shower in (h in
WU fires are observed under windy conditions (e.g. Santa Ana winds).

3500
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Figure § Comparison of firebrands produced from buming trees 1o those produced from the firehrand

generator.

Firebrand Diameter (mm)
k=
o

(=)
T

Firebrand Length (mm)

Figure 6 Size distribution of firebrands produced from the firebrand generator

Three different steel 7es were tested in th The first s ize used was 6 mm
{LM47). This size was. selected since it has been recommended in the recenly adagmd WU California

Building Standard: *. However, smaller
sereen sizes of 3 mm and 1.5 mm are commercially available. Consequently, it was desired 1o test these
smaller L Only. | screens were used in this study. Prior i the
‘s h & plastic) would be-of no use to preventing

firchrand penm—:lmn into a structure. For cach screen

. thice similar experiments were performed.

T structure; bemmme\enum‘een
assembly and another camera focused on the shredded paper bed below the vent/screen assembly, Fi

8 displays still mages taken from video graphic records obtained from the camera focused behind tre
vent/screen assembly for a 3 mm screen.

of| for the first time,
‘blown through the vent and were pressed against the steel screen, The firebrands were not quenched by
the presence of the screen and would continue to burn until they were able to fit through the screen
opening. Forall screen sizes tested, the firebrands were observed to penetrate the screen and produce a
self- Idering ignition inside the paper the struct pl
digital photograph taken leted s
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smeldering jon inside the paper bed for lisi 1o point ot that for he &
mm sereens tested; amajerity of the
the paper behind the sereen considerably more qmm as compmd 10 the smaller screen sizes of 3 mm
and 1.5 mm.

‘The flow field using a 21 array outside the structure in front of the
building vent. In addition to this, the low field was measured al six points, 1 em behind the vent/screen
assembly. [t was desired to characterize the flow field through the ventscreen assembly as future work
will atiempt to provide similar flow conditions using a bench scale wind generator and investigate the
salient dynamics of firebrand penetration through vents at reduced scale.

vent

Figure 7 A digital picture of a typical experiment, A3 mm steel sereen is located behind the gable vent
in this particular experiment. The amow shows the vent location,

Firebrand passing
through screen
(@) by

Figure 8 Images of the steel screen (3 mm) located behind the gable vent, Panel (b) shows a firebrand
penetrating the screen after burning to a small enough size (see arrow ).

The resulls of these experiments have demonstraled the danger of firebrand storms in WUI fires. In
Japan, many building have similar vents used for ventilation as in the USA. ILis desired to use these
results lo provide scientific guidance for enhanced WUI building standards in the USA. Additional
experimental work will be required Lo design building vents that can resist the penetration of firebrands.
Finally, the uility of the firebrand generator has been demonstrated. It was simple to operate and capable
o direct repeatable firebrand fluxes for structural ignition studies,

Figure 9 Picture taken 10 minutes after completion of the experiments. Self sustaining smoldering
ignition is observe in the shredded paper bed at 5 % moisture content (dry basis). This image was taken
for a6 mm sereen installed behind the vent. The obscuration in the image was du to smoke production
due to smoldering combustion

CONCLUSIONS

The effort described in this paper s part of an
National Institute of Standards and Technology (NIST) in the USA and the Building Research Insulme
(BRI in Japan o quantify firebrand production from vegetation and investigate firebrand ignition of
structures. The firebrand generator was fed with mulch Karean Pine trees. The size and
mass distribution of firebrands produced from the generator was selected w be representative of
firebrands produced from buming trees. After the size and mass distribution of firebrands was
characterized, the device was then used to direct firebrand fluxes towards a stroc ture installed inside the
FRWTE. A gable vent was installed on the front face of the structure and three different sweel screens
were um:ll.led belnmi a ;ahle vent to ascertain the ability of the screen to block flrehmnds from

of fixed din
pans to observe if the firebrands that penetrated the vent and subsequent screen were able to produce an
ignition event,

‘The mechanism of firebrand penctration through screens was observed for the firsttime. Firebrands were
blown through the vent and were pressed against the steel screen. The firebrands wese not quenched by
the presence of the screen and would continue to bum until they were tofit through the screen opening.
For all screen sizes lested, the firebrands were observed to penetrale the sereen and produce a self-
sustaining smoldering the paper beds d For the 6 mm screens
tested a majority of the firebrands simply flew through the screen, resulting in an ignition of the paper
behind the screen considerably more quickly as compared 1o the smaller screen sizes of 3 mm and 1.5
mm, The results of the danger of firebrand storms in WU fires.

Itis desired 1o provide scientific WU building inthe

USA. In Japan, fircbrands produc fire spn‘ad by not only landing on bare wood roofs but also by
an provide valuable information in Japan.
ign building vents that can resist the penetration of
fircbrands. Future work will attempt to provide similar flow conditions using a bench scale wind
‘generator and investigate the salient dynamics of firebrand penetration through vents at reduced scale.
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Abstract. Quantitative information regarding safety zone
size for wildland firefighters is limited. We present a 3-
surface theoretical mudcl that dcsu\hm li\: net radiant
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Firefighter Safety Zones: A Theoretical Model
Based on Radiative Heating

and Jack D. Cohen

S. Department of Agriculiure, Forest Service, Intermountain Research Station,

zones. What may not be clear are the factors that deter-
mine the size of a safety zone necessary to prevent fire-
fighter injury. We presenta ‘mathematical model describ

energy transfer
froma fire of specificd height. Model predictions compare
favorably with qualitative data from entrapments on four
wildfires and two previously published models. Calcula-
tions indicate that for most fires, safety zones must be
greater than 20 m wide to ensure firefighter survival. A
general rule-of-thumb derived from this work is that a
safety zone radius must be equal to or greater than 4 times.
the maximum flame height.

Net radiant energy transfer; entrapment; wildfires;

Keyw
safety zones

Introduction

Firefgher safety s a primary conoern n bo nidal

de d attack on wildfires ituation:
arise wherein firefighters are uuemcucd and even trapped
by fire. Firefighters in the U. S. Forest Service are taught
0 take action to prevent entrapments. One of the required
actions is that firefighters actively identify areas to which
they can retreat to escape injury. These arcas have been
labeled safety 7ones.

Beighley (1995) defined safety zone as “an area dis-
m\g_ni:hed bv cmmcmucs m.n provide freedom from
danger, njr National Wildfire Coordi-
nating (,mup \USDA/U‘}DI 1995) b dfined safety zone
as: “An area (usually a recently burned area) used for es-

cape in the event the line is outflanked or in case a spot
fire causes fuels outside the control line to render the line
unsafe . .. areas that can be used with relative safety by
firefighters and their equipment in the event of blowup in
the vicinity.” Although safety zones have been the topic
of much discussion among firefighters, few quantitative
studies have been reported (Alexander 1994, 1995).

Continued occurrence of firefighter entrapments sug
gests a need for increased understanding about safety

ing safety a function of flame height and dis-
tance from the flame. Predictions are compared against
data from four wildfires.

Convective encrgy transport is not addressed in thi
study. Without a doubt, convection can play a major role
in energy transfer between a fire and firefighters in its
vicinity. For example, it is not uncommon for firefighters
to observe intensely burning fire whirls. When close to
the edge of a forest
generate turbulent eddies that will migrate some distance
ahead of the fire front. In these cases, convection is a major
energy transfer mechanism. Quantitative information on
the magnitude and effect of convective heating in front
of wildfires is needed.

Previous Work.

Some of the information required to specify safety
Zzone size is the rate of energy transfer from the flame to
its surroundings and the effect of that energy on humans.

Only a few reported studies directly address the dis-
wribution of encrgy in front of a wildland fire. Bond and
Cheney (1986) described measurements made in 9 m di-
ameter clearings overburned by a crown fire with 25 m
flame heights. Air temperatures were measured with ra-
diation shielded, naturally aspirated, platinum resistance
thermometers located 2 and 5 m above the ground. They
‘measured peak air temperatures of 300 °C at the center of
the clearing. Survival would have been unlikely without
the protection of a fire shelter.

Others have discussed the design and performance of
fire shelters under different heating regimes and the char-
acteristies of a fire shelter deployment site (King and
Walker 1964: Jukkala and Putnam 1986; Knight 1988).
Afire shelter is a device used to protect firefighters from
injury in a fire. Fire shelters currently approved for use
by U. S. Forest Service fircfighters consist of pup-tents
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constructed of lightweight highly reflective aluminum foil
and fiberglass. All U. S, Forest Servic
required to carry a fire shelter with them while working on
or near the fire,

As one would suspect, it is difficult to find analytical
studies reporting the effect of heat on human skin. Most
of the work that has been done was performed on prison-
ers of war during World War IT or on military volunteers
in later studies. Green and Schimke (1971) state that 12
KW-m* will cause injury, no exposure time is given. Oth-
ers suggest that the upper limit of incident radiant heat
flux on bare skin that can be sustained without injur)' for
a short time (less than 2 minutes) s approx 23
kW-m? (Stoll and Greene 1959; Budd and Ch»ncv 1984
Fogarty 1996).

Other studies have explored the performance of fab-
rics used in firefighter clothing (Braun and others 1980;
Behnke 1982; Bond and Cheney 1986). These studies have
led to several proposed testing methods that do not re-
quire human subjects. The data reported by Braun and
others (1980) suggest that when firefighters wear Nomex
cloth (210 g-m ), second degree burns will occur after 90
seconds at incident radiant heat fluxes of approximately
7 kW-m?. The Nomex shirts and trousers currently used
by wildland firefighters in the U. S. have fabric weights
of 190 and 280 g-m” respectively.

Analytical Model

We present a mathematical model based on a 3-sur-
face radiative enclosure. This model is used to predict the
net radiant energy transfer to a firefighter from a flame as
4 function of flame height and the distance between the
firefighter and the flame. The (lame was approximated as
a flat sheet of given height and width with uniform tem-
perature and emissivity (figure 1). The firefighter was
approximated as another flat surface. Gray diffuse radi-
ant exchange was assumed.

urrounciags
A

Figure 1. Schematic of geometry used in mathematical model.

Laboratory and field measurements suggest that a
me radiative temperature of 900 °C and emissivity of
1 are appropriate for large wildland fires. Assuming that
the firefighter's clothing was subject to some radiative
heating, we assigned a surface temperature of 43 °C to
surface 2 with an emissivity of 0.8 (Incropera and Dewitt
1985). The surroundings act as an energy sink, absorbing
energy emitted by the lame and reflected from the fire-
fighter: however, they do not significantly affect the net
energy transfer to the firefighter. The surroundings were
assumed (o be approximately 22 °C with an emissivity of
1.

The net radiant flux g,0n surface i can be defined as:

A,0,-G) [}

Where radiosity J, from surface i with emi
and temperature 7, is:

J,=€0T +(1-€) G, @

‘The Stefan-Boltzman constant 0" is approximated by
5.67 x 107kW-m*-K". Irradiation G, incident on surface
i with n being the total number of surfaces can be defined
as

(6]

‘The radiant view factor between the flame and fire-
fighter (F, ) is the fraction of radiant energy leaving the
flame (surface 1) that arrives at the firefighter (surface
2). Mathematically it is expressed as.

O Ms aaas, @

Where A, and A, are the respective surface areas with
differential areas dA, and dA,. Mt,and p, are the angles
between the respective surface normal vectors i, and i
and line of length § connecting the differential areas.

We numerically integrated equation 4 to obtain the
radiation view factors and then solved equations 1 through
410 obtain ¢, Solutions were computed assuming flat

Discussion

Webster (1986) presents work by Tassios and Packham
(1964) that discusses theoretical values of incident radi-
ant heat on a firefighter. They predict a maximum heat
flux of 60 kW-m? incident on a firefighter standing 6 m
from a 21 m tall flame. Fogarty (1996) combined work
reported by Leicester (1985) and Thomas (1963) to de-
velop a model that predicts incident radiant energy on fire-
fighters as a function of fireline intensity and distance from

- Firefighter Safety Zones: a Theoret

neat flux (kWim 2)

> "o Tassos and Packnam (1954 | |
3 ]
—_— e
i W@ w00

Flame neicht (m)
igure 2. Comparison between previous models and that pre-
sented in this study. For this comparison we assumed a flame
temperature of 1200 K and flame width of 20 m, the firefighter
was approximated as a flat surface 1 m wide by 2 m tall located
6m from the flame.

the fire. Green and Schimke (1971) discuss safety zones
principally in the context of fire break size; they present
required separation distances s a function of burning in-
dex. Unfortunately they did not provide sufficient infor-
mation to relate fire break size to flame heights. Figure 2
presents predictions from the model presented in this study
and those from the models presented by Tassios and
Packham (1964) and Fogarty (1996). We assumed a flame
temperature of 1200 K, flame and firefighter emissivities
of unity, 20 m wide flame and 1 m wide by 2 m tall fire-
fighter. Our model quantitatively matched that of Tassios
and Packham (1964); however, it does not agree so well
with Fogarty’s (1996) model for flame heights less than
20 m. The agreement between the models shown in f
ure 2 lends credibility to the model presented herein--dif-
ferences can be atributed to variations in flame tempera-
ture, surface dimensions, emissivities and model geom-
etry. The fact that we could only find three studies relat-
ing fire behavior to firefighter safety zones indicates that
lack of quantitative information on this subject.

Predictions for a range of separation distances and
flame heights are shown as surface contours in Figure 3.
Clearly, the incident radiant heat flux is strongly depen-
dent on distance from the flame and flame height. We
selected an incident heat flux level of 7 kW-m? as the
‘maximum level tolerable by firefighters wearing Nomex
clothing and protective head and neck equipment.

‘The trends shown in Figure 3 suggest that in most cases
safety zones must be relatively large. We compared sepa:
ration distances predicted by our model against those re-

rted on four wildfires: the Mann Gulch Fire, the Battle-
ment Creek Fire, the Butte Fire and the South Canyon
Fire.

‘The Mann Gulch Fire overran 16 firefighters on Au-
gust 5, 1949, Only the foreman and two crew members of
the 18-man smokejumper crew survived.

tical Model Based on Radiative Heating - 75

The fire crew were hiking up a steep, as much as 76
percent, slope. The fire was approaching them from be-
low and was burning through an open stand of scattered,
mature (60 to 100+ year old) Pinus ponderosa.(ponde-
rosa pine) with a grass understory. Flames were 10 m high
(Rothermel 1993). Recognizing that the fire was outrun-
ning them and had approached to within 50 m of the crew.
‘The foreman stopped and it an escape fire with the in-
tention that the crew could lic down in the bued out
area to escape the main fire. Rothermel (1993) indicates
that the escape fire burned about 90 m before the main
fire overran it. Assuming an elliptical shape for the burned
arca, with its width approximately half the length, the
safety 7one created by the escape fire would have been
about 45 m wide. Figure 3 indicates a minimum safety
zone size of 40 t0 50 m.

‘The Battlement Creck Fire occurred in western Colo-
rado during July, 1976 (USDI/USDA 1976). The fire
burned on steep slopes covered with 20 4 m high Quercus
gambeli (Gambe oak). Flames were estimated to be 7 to
10 m above canopy. Four firefighters were cut off from
their designated safety zone. When the fir
they were lying face down on the ground
ters inan § m wide clearing near the top of a ridge. Tragi-
cally, only one of the four survived, and he suffered se-
vere burns over most of his body. Figure 3 suggests that
for this fire, a minimum safety zone size is 40 m, with 55
m being preferable. Clearly, the 8 m wide clearing did
not qualify as a safety zone.

200
80 { No Injury

p
Flame Height {m)
i G et st s

South Canyon Fire

— Safe Distance = 4 x Max. Fiame HL x Salety Factor

Figure 3. Lines represent predicted net radiant heat flux 10 a
firefighter as a function of flame height and distance from the
flame. It is assumed that the firefighter is wearing fire retardant
clothing (Nomex) and protective head and neck equipm

Heavy shaded line represents burn injury threshold (7 kW-n2.
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Flame heights were reported to be 60 to 100 m high
on the Butte Fire. It bumed on steep slopes covered with
mature Pinus contorta (lodgepole pine) and Psuedotsuga
menciesii (Douglas-fir) during August 1985 (Mutch and
Rothermel 1986). Figure 3 indicates a minimum required
separation distance of approximately 240 m. In fact, safety
zones 90 to 125 m in diameter were prepared (Mutch and
Rothermel 1986). This was not sufficiently large to meet
the definition of a safety zone, as indicated by the fact
that 73 firefighters had to deploy in fire sheliers to escape
the radiant heat.

During the afernoon of July 6, the South Canyon Fire
burning in western Colorado “blewup”, buning across
the predominately Quercus gambeli (Gambel oak) cov-
ered slopes with 15 t0 30 m tall flames and spread rates
of 1.3102.5 m-s (USDA/USDI 1994). Fourteen firefight-
ers were overrun by the fire and died while attempting to
deploy their fire shelters along a 3 to 4 m wide fircline on
55 percent slope. Eight other firefighters deployed their
fire shelters in a bumed out area approximately 45 m wide.
They remained in their shelters while three separate fire
runs occurred 160 m away from them (Petrilli 1996); none
were injured. Survivors felt they were far enough from
the flames that survival with minor injuries would have

possible without the protection of a fire shelter
(Peil 199, One firefighter who did not deploy in a
shelter, but remained on 4 narrow ridge below the eight
firefighters during the “blowup” experienced no injurics
(USDA/USDI 1994). Figure 3 suggests that in this situa-
tion the safety zone must be large enough to allow 60 to
120 m scparation between the firefighters and flames,

A general rule-of-thumb can be derived from Figure
3 by approximating the injury limit with a straight line.
Aﬁerdumg so, it appears that safety zone size predicted

y this model should be at least 4 times the maximum
ﬂame height. In some instances-—such as the Mann Gulch,
Battlement Creek and Butte fires--the fire may burn com-
pletely around the safety zone. Tn such fires. the separa-
tion distance suggested in Figure 3 is the radius of the
safety zone, meaning the safety zone diameter should be
twice the value indicated. Factors that will reduce safety
zone size include reduction in flame height by thinning
or burnout operations, shielding the safety zone from di-
rect exposure to the flame by locating it on the lee side of
ridges or other geographical structures, or reducing flame
temperatures by applying fire retardant to the area around
the safety zone.

This model did not include a safety factor. A safety
factor of 2 to 4, possibly higher, would be appropriate for
this situation (Baumeister 1978). This means that the dis-
tance predicted by the rule-of-thumb should be multiplied
by the safety factor to obtain the recommended safe sepa-
ration distance.

We calculated the net radiant energy transferred to a
fire shelter like that used by fircfighters in the U. . For-
est Service. The fire shelter is based on the concept that

the surface will reflect the majority of the incoming radi-
ant energy. An average emissivity for the aluminum foil
exterior of a fire shelter is 0.07 (Incropera and Dewitt
1985), indicating that approximately 93 percent of the
energy incident on a fire shelter is reflected away (Putnam
1991). Model predictions shown in Figure 4 suggest that
heat levels remain below the injury limits for deployment
zones wider than 15 m. However, this model does not
account for convective heating which could significantly
increase total energy transfer to a fire shelter, especially
when deployed within one or two flame lengths of the
fire.

Conclusi

We have presented a theoretical model that predicts
safety zone sizes consistent with the information gath-
from firefighter entrapments on four wildfires. The
agreement between the model presented in this study and
those presented in previous studies and also with the in-
formation from actual wildfire entrapments lends cred-
ibility to this work. We emphasize that this study repre-
sents 4 mathematical evaluation of the radiant heat trans-
fer from wildland fires; it does not include any convec-
tive energy transfer, which can be significant. For ex-
ample, fircfighters caught in the Butte and South Canyon
Fires recall intense turbulent gusts and loud noise associ-
ated with the fire front’s passage. It is possible that hot
trbulent eddies can be generated in and around large fires.
Convective heat transfer from such eddies may increase
the required safety zone size.

2007~

Distance From Flame (m)
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o 20 40 50 80 100
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Figure 4. Predicted net radiant heat flux into a fire shelter as a
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FIREFIGHTER SAFETY ZONES:
How Bic Is Bic ENouGH?

Bret W. Butler and Jack D. Cohen

Il wildland firefighters
A working on or near the

fireline must be able to
identify a safety zone. Further-
more, they need to know how
“big” s “big enough.”

Beighley (1995) defined a safety
z0ne as “an area distinguished by
characteristics that provide free-
dom from danger, risk, or injury.
The National Wildire Coordi

A safety zone should be
large enough so that
the distance between

the firefighters and
flames is at least four
times the maximum
flame height.

Group proposed that a safety zone
be defined as “a preplanned area of
sufficient size and suitable location
that is expected to prevent injury
to fire personnel from known haz-
ards without using fire shelters”
(USDA/USDI 1995).

In our study of wildland firefighter
safety zones, we focused on radiant
heating only. In “real” wildland
fires, convective energy transport
in the form of gusts, fire whirls, or
turbulence could contribute sig-
nificantly to the total energy
received by a firefighter. However,
convection is subject to buoyant
forces and turbulent mixing, both
of which suggest that convective
heating is important only when a
firefighter is relatively close to the
fire. One reason that firefighters in
potential entrapment situations
are told to lie face down on the
ground is to minimize their expo-
sure to convective heating. We
hope to define more clearly the

Bret Butler and Jack Cohen are research

scientists in the Fire Behavior Research
Unit, Rocky Mountain Research Station,
Intermountain Fire Sciences Laboratory,
Missoula, MT.
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between ti
heating and safety zone size in
future work.

What Do We Know?
Two questions are important when
specifying safety zone size: 1) What
is the radiant energy distribution
in front of a flame? and 2) How
much heat can humans endure

Greene 1959; Behnke 1982). Stud-
ies by Braun and others (1980)
suggest that when asingle layer of
6.3 0z/yd? (210 g/m?) Nomes cloth
is worn, second degree burns will
oceur after 90 seconds when a
firefighter is subjected to radiant
fluses greater than 0.6 Btu/ft’s

(7 kWim?)

The Nomes shirts and trousers
currently used by wildland
firefighters have fabric weights of
5.7and 8.5 oz/yd: (190 and 280
g/m?), respectively. Few studies,
however, have explored relation-
ships between flame height and the
safety zone size necessary to
prevent burn injury.

Theory Ver‘sus Reality
We ical model

before injury occurs? Concernin
the first question, Fogarty (1996)
and Tassios and Packham (1984)
related the energy received by a
firefighter to fireline intensity and
distance from the flame front.
Green and Schimke (1971) pre-
sented very specific information
about fuel break construction on
slopes and ridges in the Sierra
Nevada mixed-conifer forest type.
Others have discussed the perfor-
mance of fire shelters under differ-
ent heating regimes (for example,
King and Walker 1964; Jukkala and
Putnam 1986; Knight 1988). As
one would expect, there is not
much information related to the
second question. The available
information suggests that 0.2 Btu/
t?s (2.3 KW/m?) is the upper limit
that can be sustained without
injury for a short time (Stoll and

to predict the nel radiant energy
arriving at the firefighter wearing
Nomex clothing as a function of
flame height and distance from the
flame (Butler and Cohen [In
press]). Figure 1 displays the
results.

The amount of radiant energy
arriving at the firefighter depends
both on the distance between the
firefighter and the flame and on
the flame height. The information
shown suggests that in most cases
safety zones must be relatively
large to prevent burn injury.

We compared safety zone sizes pre-
dicted by our model against those
reported on four wildfires: the

Continued on page 14

Distance from flame (ft)

designated safety zone. When the
fire overran them, they were lying
face down on the ground without

550 No injury

Burn injury grobable

fire shelters in a 25-foot- (8-m-)
wide clearing near the top of a
ridge. Tragically, only one of the
four survived, and he suffered
severe burns over most of his body.
Figure 1 suggests that for this fire,
the safety zone should have been
large enough to separate fire-
fighters from flames by 150 feet
(46 m). Clearly, the 25-foot- (8-m-)
wide clearing did not qualify as a
safety zone.

Flame heights were reported to be

|
250

Bt

Grock Fires.
= Rule-of-thumb = 4 x maximum flame height
e Burn injury imit-0.6 Btu/ft'/s

50 100 150
Flame height (ff)
Mann  South

300 0 200 to 300 feet (62 to 92 m) high

on the Butte Fire that burned on
steep slopes covered with mature
lodgepole pine and Douglas-fir
during August of 1985 (Mutch and
Rothermel 1986). Figure 1 indi-
cates that a cleared area greater
than 1,200 feet (370 m) across

Figure 1—Lines represent predicted radiant energy arriving at the firefighter as a
function of flame height and distance from the flame. IL s assumed that the firefighter is
wearing fire-retardant clothing and protective head and neck equipment, The heaty
shaded line represents the bur injury threshold of 0.6 Btulfils (7 kWi
black line indicates the rule of thumb for the size of the safety zone.

would have been needed to prevent
injury to the firefighters standing
in its center. In fact, safety zones
300 to 400 feet (92 to 123 m) in
diameter were prepared (Mutch
and Rothermel 1986). This

im). The heary solid

Mann Gulch Fire, the Battlement
Creek Fire, the Butte Fire, and the
South Canyon Fire.

The Mann Guleh Fire overran 16
firefighters on August 5, 1049, Wag
Dodge, one of only three survivors,
lita fire and then lay face down in
the burned-out area as the main
fire burned around him. The Mann
Gulch Fire occurred in an open
stand of scattered, mature pon-
derosa pine (60 Lo 100+ years old)
with a grass understory. Flame
heights of 10 to 40 feet (3 to 12 m)
were estimated to have occurred at
the time of entrapment. Rothermel
(1993) indicates that Dodge’s fire
burned about 300 feet (92 m)
before the main fire overran it.
Assuming an elliptical shape for

the burned area, with its width
approximately half the length, the
safety zone created by Dodge’s
escaped fire would have been about
150 feet (46 m) wide. Figure 1
indicates that the safety zone
needed to be large enough to sepa-
rate the firefighters and flames by
90 to 150 feet (27 to 46 m) or
approximately the same width as
the area created by Dodge’s fire.

The Battlement Creek Fire
occurred in western Colorado dur-
ing July of 1976 (USDI 1976). The
fire burned on steep slopes covered
with 6- to 12-foot- (2- to 4-m-)
high Gambel oak. Flames were
estimated at 20 to 30 feet (6 to

9 m) above the canopy. Pour
firefighters were cut off from their

diameter was not sufficiently large
enough to meet the definition of
a safely zone, as indicated by the
fact that 73 firefighters had to
deploy in fire shelters to escape the
radiant heat. As the fire burned
around the edges of the deploy-
ment zone, the intense heat forced
the firefighters to crawl while
inside their shelters to the opposite
side of the clearing.

On July 2, 1994, the South Canyon
Fire was ignited by a lightning
strike to a ridgetop in western
Colorado. During the afternoon of
July 6, the South Canyon Fire
“blew up,” burning across the pre-
dominately Gambel-oak-covered
slopes with 50- to 90-foot- (15- to
28-m-) tall flames (South Canyon

Fire Management Notes

Fire Accident Investigation Team
1094). Tragically, 14 firefighters
were overrun by the fire and died
while attempting to deploy their
fire shelters. Twelve of the
firefighters died along a 10- to
12-foot- (3- to 4-m-) wide fireline
on a 55-percent slope, the other
two in a steep narrow gully. Eight
other firefighters deployed their
five shelters in a burned out area
approximately 150 feet (46 m)
wide. They remained in their shel-
ters during three separate crown
fire runs that occurred 450 feet
(138 m) away from them; none of
these eight firefighters was injured
(Petrilli 1996). One firefighter esti-
mates that air temperatures inside
the shelters reached 115 °F (46 °C)
and remembers smoke and glow-
ing embers entering the fire shel-
ters during the crown fire runs.
Survivors felt they were far enough
from the flames that survival with
minor injuries would have been
possible without the protection of
a fire shelter (Petrilli 1996). A
firefighter who did not deploy in a
shelter but remained on a narrow
ridge below the eight firefighters
during the “blowup” experienced
no injuries (South Canyon Fire
Accident Investigation Team 1994).
Figure 1 suggests that in this situ-
ation, the safety zone must be
large enough to separate the
firefighters and flames by 250 to
350 feet (77 to 115 m).

A general rule of thumb can be
derived from figure 1 by approxi-
mating the injury limit with a
straight line. After doing so, it
appears that a safety zone should
be large enough that the distance
between the firefighters and flames
is at least four times the maximum
flame height. In some instances—
such as the Mann Gulch, Battle-
ment Creek, and Butte fires—the
fire may burn completely around

Volume 58 * No. 1 » 1998

the safety zone. In such fires, the
separation distance suggested in
figure 1 is the radius of the safety
zone, meaning the safety zone
diameter should be twice the value
indicated.

What About Fire
Shelters?

We calculated the net radiant
energy transferred through a fire
shelter like those used by fire-
fighters in the USDA Forest
Service. The fire shelter is based on
the concept that the surface will
reflect the majority of the incom-
ing radiant energy. An average
emissivity for the aluminum-foil
exterior of a fire shelter is 0.07,
indicating that approximately

93 percent of the energy incident
on a fire shelter is reflected away
(Putnam 1991). Model predictions
shown in figure 2 suggest that heat
levels remain below the injury
limits for deployment zones wider
than 50 feet (15 m), even with
300-foot- (92-m-) tall flames. How-

ever, this model does not account
for convective heating that could
significantly increase the total
energy transfer to shelters
deployed within a few flame
lengths of the fire.

Conclusions

Radiant energy travels in the same
form as visible light, that is, in the
line of sight. Therefore, locating
safety zones in areas that minimize
firefighters’ exposure to flames will
reduce the required safety zone
size. For example, topographical
features that act as radiative
shields are the lee side of rocky
outcroppings, ridges and the tops
of ridges, or peaks containing little
or no flammable vegetation. Safety
zone size is proportional to flame
height. Therefore, any feature or
action that reduces flame height
will have a corresponding effect on
the required safety zone size. Some
examples are burnout operations
that leave large “black” areas, thin-
ning operations that reduce fuel

Distance from flame (ft)
650

—BUrn injury limit-0.6 Btufft’/s

0.05 Btu/ft’

L

Flame height (f)

— L
50 100 150 200

|
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Figure 2

ed radiant energy on a fir shelter as a function of distance betueen the
fire shelter and flames, and flame height. The heavy shaded line represents the burn
injury threshold for a firefighter inside a deployed fire shelter.
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load, and retardant drops that
decrease flame temperatures.

We emphasize that while this study
addresses the effects of radiant
energy transfer, convection is not
addressed. Convective energy
transfer from gusts, fire whirls, or
turbulence could significantly
increase the total heat transfer to
the firefighter and thus the
required safety zone size. Further
work in this area is needed.
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Fire Management Notes

Selected Fire lllustrations

Convedive Heat Transfer throngh Fire Whirls can render a Safety Zone 4x Flame Length

Inadequate [Butler & Cohen]

[Exhibit 1 Rock Peint Peninsula - No
[Safety Zones due to Radiant and
[Convective Heat potential of
[southern mixed chaparral {SMX
Fuel Model 4) adjacent fuel laads.

[Salety Zone = 380-
Faet radius
nimum from fuel

Inadequate if 2
Jstructure ignites or
ffor cluster bums.

Proposed Impacts:

Permanent Impacts

Fock Paint peninsula. Distance
headed to escape radiant heat
biaces individuls in the opposite
uel zone, which is aiso fikely 10 be

0 i
50 oot Arrow]

[Fadiant Heat Safety Zone
\ctual flame lengins under severa fire weather will exceed over 100-Feel (I16:28596) expanding he radius
Insaded tor a safety zone by a multipla of 4x flama langth. Satsty zones do not axist on Rock Paint peninsula

o0 U

q E e FPP Beha

us predicted flame length of 95-Fest.

Radiant Heat Burn Injury Limit - Safe Distance Relative to Flame Height
Butler & Cohen, Firefighter Safety Zones
4X Flame Height may be Inadequate for Convective Enerqy Transfer

200~

180
60
180~
€ 1204
= |
E 100+
g 80
5 60
3 a0
20
Pl

Mann Gulch ans
Craek Fires

—Sale

Figure 3
firefighter
flame. It

clothing (

No Injury

Probable Injury

" Batte Fire
South Canyon Fire

Distanca = 4 x Max. Flama Ht x Salety Factor

Lines represent predicted net radiant heat flux o a
as a function of Name height and distance from the
s assumed that the firefighter is wearing fire retardant
Nomex) and protective head and neck equipment.

Heavy shaded line represents burn injury threshold (7 kW-m™!

Cedar Fire Fatality Despite Clearance
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Freeway Complex Fire Report

Al of these issues are discussed in more detail in the [ollowing report.

Chapter 1 - Purpose & Objective Chapter 3 - Water System Background

The primary purpose and abjeetive of this repert is ta provide information on the cvents and facts YLWD provides water serviee to over 24,000 homes and businesses within a 23 square-mile
surounding the Freeway Complex Fire as they relate to the Yorha Linda Water District territory serving the cities of Yorba Linda, portions of Broa, Anaheim, and Plasentia, and a small
(YLWD). This report was prepared mtemally by ¥ LW statf and includes information derived unincorporated area i the County of Otange. The elevations and lopugraphy within YLWD
by multiple sources including the Y1WD*s |imergency Operution Center (110C) log, employee vary Ttom approximately 250 feel ahove mean sea lovel W appronimatcly 1300 feet, thus
imerviews, employee lops, Supervisory Control and Data Acquisition (SCADA) logs. and other crealing the need for multiple water pressure zones {service areas) to cosure water flow and
sourees to ensure the facts contained herein are prosented in as acenrare a manncr as possible pressure are provided that meet general guidelines and standards developed hy the American

Water Works Assoctation (AWWAL For the purpose of this report, 12 scrvice arcas, which
. overlic YLWD, will be discussed and refornced to. Thess arcas are outlined in Table 3-1 and
Chapter 2 - Executive Summary illustrated in 1ixhibit “A™

The Freeway Complex Fife was u fite storm like no other that the Yotha Linda area has cver Table 3-
experienced. The weather conditions mcluding the wind speed and direction, temperature, and Ko
relative humidity were all contributing factors that along with the fire, formed a destiuctive
combination, The fire buied 30305 acres at a rate of 1,000 aciesfour for the first 24 hours) in
total, thieatening some 9,500 homes, destroying 113 and damaging another 60 within the Yorba
I .inda Community.

Reservolr Service Arcas

Reservoir Areas Il

& i 428

Iighianel i

Lakeview Reservair 570
Valley View & Fairmont Reservoirs 635
Byt Ruuicls Ressrveir
TUpon commencement of tho I'reeway Complex Iiire, the staff of the Yorba Linda Water District Gardeniu Reservair
responded by mohilizing and aetivating the COC in a limely manner. During the DOC activation
period, & llart was made t ensure water supplics were available within the arcas with the
highest water demands for firefiphting activitics. YLWID porsonnel were dispatehed to various
YLWD facilities throughout the event Lo conlirm the uperation of boosler pump stations,
perform damage assessments of the water system and 1o make necessary repains where possible.

Springsiew Resersolr

Elk Mouutaiu Ressrvolr

Liule Canyen Reservoir

Santinge Reservair

Quarter Horse Reservoir

China 1Nli Reservair

1During the fire emergency. YLWI staft skillfully managed the system'’s complex infrastructurs
10 masimize water [(ow under cxtremely dillicult circumstances, YLWD also requested and
feceived assistance trom Mutual Aid partners which supplied cxtea pumps that stafT employed
elfeetively in strategic aress of the water distribution system. Overall, water supplics were
sient throughont YLWD’s water system. The system as a whole delivered ahout 20 million Water pret

E

Cuives de Bryant Rewrvair

and water flow throtghout the distribution system wre secomplished through Lhe

gallons to the fire fight which primarily thratencd the highest clovations and SOMe SOI¥ICs arcas combination of strage reservoirs, which create a gravity-Ted system, and booster pump stations.

feceived SiE to nine times their normal vulume of water within a very narow time period, whicll pump watcr from one pressure zone to another. This movement of water is typically
pumped [rom a lower elevation zone o a higher elevation zonc, Tn all, there are 13 storage

However, YLWIDYs preliminary intemal review conducted Tov this assessment determined that reservoirs within YLWD with a wial capaeity o 49.9 million gallons.

during the peak of the fire storm water service appears to have been intenupted in a Limited

aumber of streets i the Hidden 1ills Upper Serviee Arca Water is supplied from two sources, imported water from Metropolitan Water Districr through

thrce physical connestions into the distribution system, and nine groundwater wells capable of

Puge + 0032
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producing approximately 14000 gallons per minute, comulatively. Currently, ¥LWD uscs both
sources o an equal hasis with approaimately S0% imported water and S0% groundwater serving
the needy of the residenty.

November 16, 2008. by the Genoral Manager. Docnmentation indicates a total of 63¢ hours were
wotkad by YLWD personnel during the EOC uctivation period.

. Chapter 6 - Incident Timeline Summary
Chapter 4 - Water System Design Standards

YLWD compiled a detailed log of all activities that occurred on November 15 and 16, 2008. This
Tog roprosents all BOC activitics that twanspircd duting the tire storm cvenr, The complete EOC
Tog is available [rom YLWD upon request.

soncics within the United States typically use design standards cstablished by the
American Water Works Association {AWWA), These standards apply 1o the comstruction of
storage feservolrs, installation of transmission and distribution pipelines, fire hydrants, valves.
and other appurtenances. YIWD uses and conforms to these standards when designing and

“The following timeline summarizes and highlights the significant events that transpited at the
constructing water systems 1EOC
e s i atuvday, November 15, 2008
Chapter 5 - Mobilization of YLWD Personnel and EQC Activation
9:05 2. Commencement of the Freeway Complox

The Freeway Complex Fite began at 9:08 2., Kovember 13, 2008 in Riverside County at the
cdge of the 91 Frecway at Green River, and expanded rapidly inte Orange County. Shorlly after ey
reaching the Orange County houndary. the fire spli into two separate paths; the first into the
Santa Ana Riverhed, continuing west and south inte Anaheim 1Hills, and the seeond west and
north dnto the bills of Yorba Linde. The fire continued to Olinda Ranel along Carbon Cangen 1084am.  The onduty opersios notified Mewopoitan Wator Distiet und requested an
Road in Brea, burned through much of Chino Hills, then spread nosth into the Diamond Bar arca, adlitiona) 50% supply inercise o impoiiel waler ine YLWEs, wali sysiem
Additionally, multiple pump stations were placed in manual mode and wmed “on®
to further fill reservoirs in anticipation of additional water needs for fire fighting.

YWD Staff first hecame aware of the fire situation ence the YLWI) on-duty
standby operator was notitied that the fire had starred in the Yorba Linda area

A Red Flag Warning was issued by the Natiomal Weather Service for arens ineluding Orange
County and was in offect 24-hours preceding the start of the Freeway Complex lire on
November 15, 2008, This waming was then extended through L0:00 am. on the 15" The
Breemont Canyon Remote Antomated Weather $tation reported a wind speed of 43 mph, with
£usts to 61 mph at 9:00 a.m., the day of the fire, The remparatores was 75 degress with a relative
humidity level ol 8%

12:00 p.m. YLWD's OOC was officially activated at the Operations Center located at
YLWD's headquarters. An evaluation of the vntite water system for damage and
watr supply commeneed immediatly,

1208 pm.  The Water Emergency Response Organization of Orange County (WEROC) was
notificd of YLWD's ofticial COC activation,

Y LW Staft became awae of the fire siwation ac 10:40 a-m. November 13, 2008, and mobilized
the VWD limergeney Operations Conter (HOC). At 10:54 am., YLWI's Produetion Plant
Operators, who have the responsibility of operating and controlling water supply thioughout the 12:45 pm.
distribution system. began overriding the normally automated water delivery system and reported
dircetly 1o the EOC. AUT2:00 pan. the EOC was officially activated by the I Manager
Between 12:48 and 12:50 p.m. YLWT sent representatives Lo acl as lialsons o the City of Yeorba
Linda's EOC and 1o the Orange County Fire Authorify (OCTA) Ineident Command Pest, which
was cstablished at the Yorba Regional Park.

YLWD dispatehed a supervisor Lo et as ligison al the City of Yorba Linda EOC

iener:

12:50 pom, A team of senior level opetators were dispatched to act as liaisons with the
Omnge County lire Authority’s {(OCI'A) Unified Command established at the
Tneident Command Post located at Yorba Regional Park.

L19pam,  SCADA communications at Santiago Beoster Pump Station (3PS) was distupted
due o the fire storm. Remate communications w the Hidden [ills Booster Pump
Station (BPS) and Santiago Reservoir were also lost af this time.

Theoughout the day and inte the evening, YLWD personnel continued to arrive at the EOC for
duty. The 1HOC was aetive [or g total ol 26 hours and olTicially de-activated at 2:00 p.m. Sunday
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1:30 pm. An operator wa dispatehed to both the Hidden Hills BPS and the Suntiago BPS,
Upon arrival at the 11idden Hills BPS, the operator confimmed the pumps were
running, and were providing water o the Santiago ower Zonc wnd up o the
Sanliago Reservoir as ncodod. The severily of fire storm prevented YLWD
personnel from traveling to the Suntiago BPS at this time.

320pam. Atthe EOC. unconlirmed reports were heard of water loss in the Thidden Hills area
threugh the tolevision media.

350 pm.  YLWD personncl wer dispatched to the Hidden Hills area with a police cscort.

£00pm, A transmission pipcline (oross feeded) valve was opencd by YLWD Operators
supplement the Santiago 1.ower Zone with water (rom Ares § (Little Canyon
Reservoir)

400 pm.  YLWD personuel arrived at the Hidden Hills BPS and confirmud all pumps were
in operation,

#15pm. YLWD personnel reached the Santiago BPS. They reporied all pumps were shut
down. including the gas engine pump, which had shut down duc to overheating as
indicatad hy a semsor on the engine. Y1 W 1) personmel manually started two clectric
meter punips and the gus cogine pump.

S10pm.  YLWD officialy issued 1 Boil Water Advisory (Exhibit “E7) for residents in the
entire | lidden Fiills area due W the tempotary Toss of water pressire in the Upper
Zames and the rapid draw down of water Tn the Santiugo Reservoir supplying both
the Santiage Upper and Luwer Zoncs.

6:10 pm. Thiough WEROC and YLWD requests Tor mutual &id, a lee pumper truck rom
OCIA was dispatched 10 Mazanita and Smoketree 10 augment water supplies
from Arca 6 (Springview Reservoin to Arca & (1 iule Canyon Reservoir)

¢:20 pm. YLWD personnel avrived at the Santiage BPS o Investigate and wstore SCADA
communications. Air in the pipelings at the pump station was observed and
reported.  This was an indicator that the Santiagy Rescrvoir was being drawn
down 10 a level that would ot provide sufficient water 10 flood the hooster
pumps’ suetion thus, A$ 4 Protective measure 1o aveid damage to the pumps, the
decision was made to shut down all pumps until sueh time as water levels were
restored in the Santiago Rescrvoir

6:22pm. A mohile water pump from laguna Beach County Water District arrived at
YIWD's LOC staging arca amnd was dispaiched to Pepper and Mazanita to

P 7ol 32

augment water supplics from Arca & (Springview Rese
Canyon Rescrvoir).

ir) to Arca § (Litle

6:50pan.  An additional fire pumper truck from the City of Gardon Grove arived at the
District’s Fajpmont Booster Pump Station to augment water supplies from Arca 6
(Springview Reservoir) to Area 8 (Little Canyon Reservoir).

T0pam. A mohile water pump from Santa Margarita Water District acrived at YLWIs
DOC staging area and was dispatehed to Umibria and Tronfing w augment wator
supplics from Arca 10 (Quarter Horse Rescrvoin to Arca 8 (Little Canyon
Roservoir)

11:00 pm.  YLWD personnel traveled (o the Santiago BPS und repoed the Santiago
Reservoir femained emply

Sunday. ember 16, 2008

12:45 am.  The oross feeder valve originally opened 0 supploment the Santiago 1ower Zone
with water from Areu 8 (Little Canyon Reservoir] was closed allowing Lhe
Suntiago Reservoir and the Little Canyon Reservoirs to operate independently and
Tecover separately as needed.

8:00 5

YLWD personnel anived at the Santiago BPS and reportad a level of sight feet of
water. All pumps were subscquiently trned on and the Santiago Upper Zone was
restored 1 mormal water pressure shortly thereafter.

$:0020m.  YLWI) crows began shulling down water services to homes where damage or
destruction had occurred or where water leaks were obscrved.

200 pania YLWD's 10C was deactivated.

Chapter 7 - Water System Demands

At 12:00 p.m., November 15, 2008, YLWIY's EOC was officially activared. YLWD proceeded to
complete an analysis of the water system, which included the evaluation of all the storaze
rescrvuirs und the amount of water available in storage. AUI2:18 pan,, all reservoics combined
were at 36% capacily. which represented a total storage of 27.9 million gallons of water. Table
7-1 provides a detailed breakdown of cach reservoir and its status at 12:18 pm
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The water maintained in storage is typical as YLWD balances anticipated scasomal water
demands with daily waler quality requirements, YLWD operators must reglacly cycle the water
i storage W insure high quality drinking water is supplicd throughout the distribution system at
all times.  An engineering study conducted i Seplember 2002, cntifled *Water Reservoir
Nirrification Prevention and Controf”. hy Corollo I'ngineers. rocommended cyclical siorage
practices to prevent water nitrification from occurring in the chlovaminated water supplics.
Chloramination is the disinfection process typically used by the Metrapolitan Water Distriet in
their imported water supplies. 1f chloraminated watcr remains in storage for an extended period
of time, nifritication can oceur, which potentially causes the presence of bacteria and could rosult
n rapid degradation of water quality,

Table 7-1: Water in Storage
Reservoit
Name

Highland
| Lakeview 80 8% 38
Valley View 20 70% 14
Fairmont 74 56% 50
| Bryant Ranch 25 56% 14
Gardenia 20 a1% 18
Springview 84 56% a5
| Elk Mountain 52 0% 24
Little Canyen 08 63% 05
Santiago 1 80% 06
-ﬂ“f'::' a5 49% 1.7
Chino Hills 06 48% 0z
7‘3,;‘3‘:;9 az 3% o8
| Touls 438 my 56% 279 mg

1During the twa 24-haur periods of Saturday, November 15, and Sunday, November 16. the water
demands combined tor botll days excecded typical demands from the previous two wecks by
over 20 million gallons. Tigure 7-1 indicates that the combined water demand throughout the

i Tine
Jautary %, 2008
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water system on November 15th and 16" cncompassing all reservoir service arcas, was
approximately 60 million gallons, When comparcd Lo the previous two weeles for o combined
total ul 40 million gallons, this amounts Lo a S0% increase ur 20 million gallons ahove nommal.

Tigure 7-1: Water System Demunds

wevdst§ znd Hevath & sth  Hovisth& Lsth

The demands expericnced thronghout the water system can be further evaluated and analyscd 1o
doterming which arcas demanded higher wator supplies for Firefighting neds. Gach reservoir
service arcq was analyzed utilizing data from Y1LWIs SCADA system, which continued to
pather data during the fire starm event, the cxception of the Hidden Hills area as addressed
Turther in this report. This data was then compared to the previous two weeks, Table 7-2.

YLWIPs SCADA system is a computerized network designed to operate and monitor the
groundvater wells, import water comne . booster pump stations, and reservoirs. Each
ithin YLWD is automated by ition into the SCADA system. Operating within
pre-programmed parameters, the system selt regulates, monitors and notilics o perators threugh a
sophisticated alarm systom contralling the amount of water to be pumped into each reservoir and
service area. Converscly, all facilities may ako be controlled remotely from YLWD's
headyuarters through the SCADA system. All SCADA transactions are logged into a databasc
for tuture retricval and analysis. This database was utilized i delermining water demands
during the Hire storm event.

The magnitude ol the impact lor each area 3s best illustrated in the *% Tacerease”™ columm ol Table
7-2.This value Tepresents the percentage increase of water demand for a particular apea over amd
above the demand of the average from the previous two weeks. Figure 7-2. provides a graphical
representation of these effeets.
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‘Table 7-2: Waler Demands per Area i gallons)

1 (Highiand Fesarvoir 46 a7 52 2% |
| 2 (Lakeview Reservoirl 19.7 10.5 124 15% |
?;ﬂﬂ:&limn t 7 i 5|
4 (Bryant Ranch Rese woin) 50 31 48 57%
5 (@ardenla Ressrvalt 17 16 23 |
[ & (@prnguiaw Posenair ve 2 59 s1
[7 € min. Reservoin 18 19 40
8 (Littla Canyan Aesarvoir] 20 2.0 a2 110%
o (santiago Fasarvain) 2a 20 s e |
| 10 (Quarer Horse Reservoln 05 06 13 17%
41 (Grine Hik Resarvoit 07 07 13 o |
12 (Camino de Bryant Reservoir 12 09 33 214%
Talals 406mg 408 mg s1.omg 50%

Another key factor when evaluating system and pressure demands is peaking. Peaking is the
maximum amount of water produced within a particular reservoir service arca over a specified
length of tine, The top thi cIvoll serviee arcas that displayed significant incredse over
normal are {lusteated i Figure 7-2, identificd as Areas 8,9 and 12, The peaking data of thes
sonus was further analysud 1o determine the magnitde of demunds placed on these particular

areas
« Area 8 (Liftle Canyon Reservoir) - YLWD tceords indicate that peaking oceurred
between 430 pm. and 3:30 pm. November 13, with a total production of 686,520
sallons. The week prior. total production for this area between 4:30 p.m. and §:30 pn

s 108,978 gallons. The resull is u peaking factor ol 630% o typical demand.
. i) - While fons were vevered with the Santiage

1 l9 p., November 13, as discussed further in this report, YLWI
pmmmel were able ta confirm operation of the Hidden 1ills BPS. which pumps to t
Santiage Reservoir. All pumps within this pump station were in full eperation during the
tire sturm event. Calenlations therelore indivate that peaking veetrred berween 1130 p.m.
and 700 p.m., November L5, with a total production of 1,568,808 gallons. The week

Page 11 0l'32
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peior, total produstion for this avea between 1:30 pan. and 7400 pa was 261.294
gallons. The result is a peaking factor of 600% of typical demand.

Arca 12 {Camino de Bryant Reservoir) - SCADA rccords indicate that peaking
oceurred between 11530 am, and L:530 p.m. November 15, with a total predustion of
532,713 gallons. The weck priar, total praduction for this arca between L1130 am. and
250 p.m. was 56,655 gallons. The result iv a peaking factor of 940% of typical demand.

Figure 7-2: Water Demands per Area

By 1:t & Zne
miovEth€ oth

Hov 3t e 2

I'lion Gallons,

Aread
Area 3
Arca 4
Ara G

Area s
Area 7
Aread
Aread
Area 10
Area 12

Area 11

The peaking demands deseribed within these arcas can be further correlated with Cxhibit “B”,
which lustrates the number of fire crew dispatches/calls occwting bertween the hours of 10:20
am., November 15, 2008 and 4:00 a.n.. November 16, 2008, These dispatched calls wore
detived by doetments provided QCFA.  Table 7-3 provides the quantity of fire ¢row
dispatehes pev area.
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| Area 3 (Faimont & Valley View) 1

| area 4 (Bryant Ranch) i

| Area 6 (Springview) 26
Area 7 (Elk Mountain) 8

E Area 8 (Little Canyon) E

| Area 9 (Santiago) 52

| area 11 (Ghino Hiils 9

| Area 12 (Camino de Bryanty B

The numiber of fire hydrants used simultaneously duting the fire storm, within each area, eannor
he contirmed. Txhibit “B* i intended to dlustrate the polential magniiude of te fire services
required during the event. Bach dispatchfcall within Exhibit *B” reflects the arcas most
impacted by the fire stovm 48 i continUed ro tuavel m a westerly direction, This is [oether evidenr
ag the digpatches/ealls are at times clustered in cerlain areas.

Chapter 8 - Hidden Hills Area

“T'he Hidden Hills arca consists of approximately 240 homes and of those, approximately 180 homes
are within Arca ¥ (Santiago Reservolr), This particular arca can be farther delined with two distinet
pressute zones, which shall be referred 1© as Santiago Lower Zone and Santiago Upper Zone as
illustrated in 1xhihic “C™.

Watcr pressure within the Santiago Lower Yone is maintained in combination by the Santiago

setvolr, with a capacity of 1.1 million gallons, through & conventional pravity-fod system and
socondly through a sesics of four clectric pumps at the Fidden Hills BPS. This pump staiion is
capable of producing 1900 gallons per minute fed from YLWD's connection with Mctupolitan
Water District and YLWD’s Area 6 (Springvicss Reserveir). On the day of the Bre, the Santiago
Reservoir was approximately 80 percent full {See Table 7-1). Iigure §-1 provides o schematic
disgram of the Fidden Hills avea.
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Figure$-1:

idden ITills Schematic Diagram
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The Santiage Upper Zone's water pressite is provided by the Santiage 3PS consisting ol Lhee
electric pumps, capable of producing 900 gallons per minute. and one gas engine pump. with a
capacity of 1200 gallons per minute for a combined capacity of 2100 gallons per mimte. ‘e
Suntiago BPS is locatod adjacent to th This particular upper xone atea is a
<losed zone and water pressuce is ma nmm\d by the pumps. specifically one with a Vadable
Trequency Drive (YD, which continucusly adjusts its Mow w0 meet actual demands at any piven
lime. On 4 typical day, e prior © the lirc storm, the maximum peak demand requived i the
Sanliago Upper Zone is less than 500 gallons per minute

Pumping water into this elosed 2one resuls In an elevation ¢limb of approximately 300 (cet from the
hase ol he Santiago BPS 10 the north-exst comner of Lhis paricular zone, which i illusirated in
hibit “D". The Santiago BPS is located al an ele n ol 1000 feet, and s required w provide
swaror pressure and flow o the highest heme at approximately 1,310 feer in clovation

.
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AU 1Y pan, November 15, the fiee storm reoched the Samtiapo Reservoir, where SCADA
communications (© the rescrvoir, the Santiago BPS, und the [lidden FSlls 3PS were lost. Caple
damage from the fire created an electrical show, damage  a SCADA compuncat known us o P1.C
and subsequently @ power oulage of SCADA equipment housed in tho Suliage BPS. No pump
damage seeurred duc t the fire.

The damaged SCADA PLC at the Santiago BPS foreed 2 shut-down of all eleetic pumps providing
water pressure to the Santiago Tpper Yone. However. the gy engine has a mechanical pressure
sonsor, independent of the SCADA control system and may have continued te oporate,

Tnmediately following the Joss of communications, YLWD personnc] were dispatehed at 1:30 pan.
(@ hoth the Ilidden Hills 3PS and the Santiage 3PS, Upon arrival al the |lidden Hills BPS, YLWD
personnel contirmed all pumps were Tumming and providing water 0 the Santiago Lower Zone and
the Suntiago Reservoir. YWD personnel were not able to reach the Santiago BPS duc to the life
thucatening conditions of the tire storm.

ALZ20 pm. at the YWD E€IC, staff first heard unconfimmed ceports of water loss in the [lidden
1lls arcq through the television media. With the assistance of u police excort, YLWD personmel
at the Hidden Hills BES at 4:00 p.m. and once again contirmed all pumps were in operation
YLWD personnd were finally able t cach the Sanriage BPS a1 4:15 p.. and roportad all purmps
swerc shut down, ineluding the gas engine pump, which had shut down butween 1119 pm. and
pon. dlue 1o overbeating s indicated by a sensor on Lhe cngine, The exact time the gas chgine shut
down i unknown due © the loss of SCADA communications and it is ot known how much water
the gas cngine pump was able 10 supply 1o the Santiago Upper Zone belore it ceased operating.
Y1LWI) persormel startod two cloctric and the gas engine pumps manually. “The thicd electric pump.
with the V11D, was not abile o start dug to the power loss of SCADA equipment at the time.

Following the manual starup of the pumps w the Santiago BPS, shory after 4:13 pan.. YLWD
personnel proceeded upwardly within the Santiage Upper Zone 10 bleed fire hydrants of eatrapped
air. Water pressure was noted on four fire hydrants lacatod on Cireencrest. leading over to Hidden
Hills Road. At the wp of Hidden 1ills Road, water pressure was not yel present. 1t was also reported
that multiple fire engines were locared ar Mission Hills and Skyline extracting water from fire
Dydants.

AL 620 pm, YLWD personncl amived at the Santiago BPS © investigate and vesiore
communications. It was reported that air was present i the pump slation, an indicator that the
Santiago Reservoir was empty. although the Hiddun Hills BPS continued 1o operate. As a protective
measure © avoid damage 10 Lhe pumps, YLWD decided 10 shut down all pamps a1 Lhe Santiago 3PS
wntil such time water was testored In the Santiago Reservoir. YLWD proceeded o shift its focus and
cfforts weslerly as watos ands began to incicase within Avca 6 (Springview Reservoir) and Arca
$ (Little Canyon Reservoir). The Santiago teservoir was drained completely some time between
415 and 6:20 pm.
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At 1100 pam.. YLWD personncl enee b traveled to the Santingo Reservedr and repoted the
seservoir Temained epty. The water demands within the Santiago 1Lower Zone prevented the
Santlago Ruservoir Trom filling during the late hours of November 15, Duding this time, the
domands placed on the Suntugv Reservoir and the Hidden 1ills BPS were a combination of fire
fighting qetivitics at the Sumtiago Lower Zome and Area 8 (Lile Canyon Reservoir), as the eross
[teder valve remained in the opened position until 12:45 a.m.. November 16, The following day at
H:00 aum., November 16, YLWD pessonnel arrived at the Santiago Reservoir and reported a level of
eight foot of waler. or approximately 376.000 gallons. All pumps wore subsequently turnsd on and
the Suntiago Upper Zone was restored 10 normal water pressure shortly thereafter.

During the fire storm ovent, YLWD did not roceive any reports of watcr loss within the Santiage
Lower Zone. Water demands within this sone were met by both the 11idden Hills BPS and the water
Flowing Ffrom Arga 8 (1.ittle Canyon Reservoiry through the eross tooder valy

Chapter 9 - Issuance of Boil Water Advisory

AL 310 p.m., November 15, YLWD olficials issued a Bold Water Advisory (Exhibit “E™) for
rosidents in the Hidden Hills arca duc 1o the loss of water pressure, for both the Sentiago Upper and
Lower Zenos, Althouzh no roperts of water vutages had boon reported in the Santiage Lower Zone,
this area way imcluded uy a precantionary measure. The media was contacted and usked 10 hroadeast
the Boil Water Advisory. The notice was also posted on YLWIY's web site soon thercafter.

A Boil Water Advisory is a public statement advising customers w boil tap watcr betore
consuming it Advisovies arc issucd when an event has oceorred, such as the loss of water
presstie, allowing the possibility fur the water distribution system o becoue contamimated. An
advisory does noL mean tha (he water s contaminated, but rather that the possibility exists.

As no ofher water outagos were xeported throughout other parts of YLWD's water distribution
systent. the issuance of additional Boil Water Advisories Was ot necessary, This was conlivmed
tirough routine water quality sampling wken throughout YLWD's distribution system the Jollowing
week.

lollowing the ssuance of the Boil Water Adv i the Hidden Nills area. Y1L.WID conducted
muktipke water bacteriological tosts throughout the a. «d arca as required by state law, Litting of
the Boil Water Advisory can only be approved by the State Department of Public Health with
Dacteria free results confirmed by a State certiticd Lhird-party lahoratory.  Y1.W12 collected water
samples ar 15 different locations on two separate oceasions and were submniitted to the kahoratory for
testing, Results are obtained following an incubation pericd of 48 hours, which is the requued time
for the sampla to exhibit any possible cantamination.
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Dusing the Beil Water Advisory peried, as YLWD waited for the lbomtory results, YLWD autharized aceess to hydrants. it is possible thar unavthorized and incxpericnced persons may
delivered bottled water Lo the residents affected by the Advisory, Bottled water was pitchased and have wsed and damaged the YLWD (ire hydrants without YLWD's knowledge and not repotied
additionally donated by a botiled water supplier.” Additional reserves of holtled waler ot needed the damuge 1o YLWD. Tt is also possible that the bydeans were damaged during the fire s
during the Boil Water Advisory have been donated to local food banks and other non-profit event : )

organizations

On November 20, 2008, the State Department of Public Health granted authorization to it the Boil Chapter 11 - Mutual Aid
Water Advisory. Residents were motified by a reverse 911 sysiem that eommcts rosidents by
tefephome. Contact with 13400 rosidential accounts reaching a populaion estimatad at 42900

(13,400 accrs x 3.2 et wfirmed, Exliibit Duing the ire storm event, YLWD submitied requests, through WEROC, Tor mutual aid on
3400 accts x 3.2 people/acet) was confirmed, Exhibi

November 15, 2008, These fequests, common practice in emcrgeney situations of this
magnitude. were for water pumps fo augment cerain areas of the water distribution system
where demands began fo compromise existing system capahilities. ligure 11-1 shows the
Tocations of mutnal aid. provided by the following:

g

Chapter 10 - Fire Hydrant Preventative Maintenance & Servicing Program

YWY has more than 3.850 fire hydrants located in both residential and commercial arcas
throughout its service boundarics. Ihe distric(’s preventative maintenance program requires that
all fire hydeants be serviced on a yearly basds, This servicing encompasses tlushing, testing water
pressure, cleaning, and Iubricating the hydrant threads. YLWD's Operations Department
maintains Tecords of these procedurcs and the maintenance performud on euch hydrant.

Laguna Beach County Water Distriet — AL 3:00 p.m., YLWD officials requested o
large capacily pump (2000 gallons per minuie) which arrived at 622 pm, and way
dispatched to Pepper and Mazanita to augment water supplies from Area 6 (Springview

Reservoir) to Area § (Litrle Canyon Reservoir)

0

Santa Margarita Water District At 4:45 pun, YLWD otficials requested a large
capacity puip (2,000 gallons pov minuie) whicl aerived at 7:00 pm. and was dispatehed
w Umbria und Trentino Lo augment water supplics from Arca 10 (Quanter Horsc
Reservoir) to Area § (Litrle Canyon Reservoin)

During the fire storm evenL. it was reported that 2 nunber of fire hydrants were inoperable at the
time, primarily in the Hidden 1ills area. On Novernber 16, 2008, Y1.W1) personnel drove to the
Hidden Hills arca and obscrved that three fire hydrants were in a *bagged” or *taped” condition
These hydrants wore placed Jnto this condition by individuals other than YLWD crews, Two of
the hydrants were located st 22476 Mission Hills Road and 22255 Mission Hills Ruad, and the
third was located at 3510 Fairmont Avenue. The three hydrants were in need of repairs, which
wer completed the following day on November 17, 2008

w

Orange County Fire Authority At approximatcly 5:30 pam, YLWD officials
requested a tire pumper truck from the Operation Arca of WIROC which arrived at 6:10
pan. and was dispached 0 Masanita and Smoketrce 0 augment waer supplics (rom
Arca 6 (Springview Reserveir) o Arca § (Litlle Canyon Reseryvoir),

A fourth fire hydrant Jocared at Juniper and Smoketree was also *bagped” during the tire storm
event by individuals other than YLWD personnel. Upon arrival on November L7. 2008, YLWD A,
crews confirmed full operation of this particular hydrant and it was placed o operation
wnumediately.

of Garden Grove Fire Department - A secondary fire pumper truck arrived at
6:30 pm. and was dispatched to Fairmont Pump Station to aupment water supplics from
Area 6 (Springview Reserveir) o Arca § (Little Canvon Reservoir),

YLWD maintenance records confirm that the twe fire hydrants on M n Hills Road were
seryiced on Janvacy 22. 2008, and the tire hydrant at 3520 Fairmont Avenue was serviced on
Fobruary 3, 2008. At that time, all three fire hydrants were completely operational.

All three fire hydrants are of a lype known as “dry barrel”. The advantage that this (ype of
hydvant provides is that they restriet water loss and prevent a water geyser cffect in the
hydrant is sovered trom its base, as would veenr if a vehicle strikes the hydrant. The dosig

these hydrants incorparate a type of coupling that can be damaged if inexperienced uscrs attcupt
© open or close Lhe hydrant inconectly. Although only YLWD personncl and fife crews have
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Ll Project Name (con’l) Cost
Be= ool Estimate
taadi-t: (NG Well No. 19 Long Term Storage Program $1,200,000
.. | iy Zone 3 Transmission S&S, R 5 (18 inch) $1,000,000
& e Miraloma Stovin Drain Pipeline $525,000
TR, - K Edison Power Pole Relocations $250,000
i Richfield Road Widening $350,000
Miraloma Through Street nprovements $250,000
S&S TTM 1620% Downstream Improvements (Rie del Oro) $93,000
YLWD/S&S Kellogg Sewer Improvements $1,500,000
Grandview Sewer $260,000
New Administration Building 47.700,000

Sub-total | $24,732,000

Projects in Construction Phase:

Lakeview Reservoir (3MG) (90% complete and in service) $11,500,000
Ilighland Reservoir Replacement (6MG) (30% complete) $11,200,000
Zone 4¢ Reconfiguration $2.070,000
Water Meter Replacement Project, Phase 2 (50% complete) $1,000,000
GIS Tmplementation Project (95% complete) $700,000
Radio Read Water Meter Conversion Projeet, Phase 1 (50%) $160,000

Sub-total | $26,630,000
Chapter 12 - Capital Improvement Program/Hidden Hills Reservoir Project BIGItaL] $26,630)

YLWD has a five yoar capital improvement program for fiscal years 2007-12 totaling $70.8 Projectsin DesignPhase:

million. The following is a summary List of the projeets and the current starus for each: Fairmont Booster Pump Station Site Improvements $300,000
0C-51 Upgrade $242,000
Project Name Cost Hidden Hills Reservoir (2MG) and SanLiago Booster $9,000,000
Estimate Upgrades
5 Wells No, 20 & 21 $2,000,000
Takeview Sewer Liftstation Upgrades $200,000
Projects Completed: Groundwater Capacity Restoration $1,000.000
Lakeview Booster Pump Station (S000 GPM) $1,500,000 Sub-towal | $12,712,000
Meter Replacement Program, Phase 1 2804000
2005 C.1. Replace {Ohio/Buena Vista/Grandview) $2,600,000 Projects not yet Starked:
Tone 4 Transmission S&S, R 5 (36 inch) $1,700,000 Anaheim Intertie Connection Improvements $500,000
Page 19 ol 32 Puge 2 o 32
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Project Name (con’l) Cost
Estimate

Iighland BES Replacement Project $4,000,000
Zone 5 (1000) Booster Station $1,080,000
Fairmont Booster Pump station Reconfiguration $100,000
Foxtail Drive Pipeline $245,000
Lilk Mountain Res. Site Improvements $200,000
Fire Flow Improvement (¥ia Sereno & Ohfo) $125.000
Sub Total | $6,650,000
Total Projects | $70,754,000

Among the tap pri

rity projocts for the Five-Year Capital Improvement Plan is the Hidden Hills
Rusurvoir Projes WD s now in the Gnal permitting process for the projuct, which will
supplement the existing water supply and provide reserve capacity W both the Santiago Lower
and Upper Zones. ‘The proposed project consists of a new two-million gallon capacity |lidden
Hills Reservoir and improvements to the existing Santiago BPS at an estimated construction
cost of $9 million dellars,

Tn 2000, Shapell Tndustrics purchased neady 1,300 acres in Tmprovement District No. 2,
planning Tor further development, However, untl doveloper design plans ace finalizd, the
District is umable to determine either the size or the location of any necessary infrastmcture,
e.g. the reservoir.

YLWD's 2005 Master Plan identificd Tire Mlow requitements for the Hidden Hills arca,
specifically e Santiago Upper Zane based on the decision Lo serve the ourent population in
that arca, rather than waiting for e Bialized housing tract plans for fuwre development

In 2006, Shapell Industries dedicated nearly 1.280 acres of its original planned development tor
the Chine Hills State Park, This allowed the Distriet to contim that the Hidden Hills Reservoir.
initially dosigned to serve the entire track of homes with a capacity of 4 million gallans could
now serve the existing arca of Hidden Hills Bstates, al hallthe size

The re-design of the project is now essentially complete. and it 15 anticipated that t
construetion bidding pracess could take place in March 2009, with award of the contract in May
2009. Construction could be complete by Scptember 2010,
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However. in order to proceed with the bidding process and mecr this proposed schedule, YLWD
must secure two permits, one tom a lecal private developer known as Shapell Tndustrics, and a
second Itom Lhe State of Califomia Department of Parks and Recreation. YLWD Staff ds
completing negotiations with statt of Shapell Industrics and anticipales teceipt of the required
docoment by February 2009.

Coneerning the secsnd permit, YLWD Stafl met on September 10, 2008 with stalT of the State
of California to discuss permit issues. The Statc requested additional design dotails concerning
the access road and requested an updated biological survey of the proposed canstruction arca
On October 31, YLWD submitted the new design drawings and the updated biological survey to
the Srate, AT a meeting 3 ate indicated that approval of the permit was
contingent upon review and input by the State of California Department of Fish & Game and
the TS, h & Wildlife Service o ensure envitonmental compliance. By Decermbuer 13,
YWD Statt had separate discussions with cach of these two agencies and has provided follow-
up information for their review. Additional discussions are planmed with these state and federal
agencics throughout Tanuary 2009,

Chapter 13 - Public OQutreach and Communication

Following the fire siomm cvenr, YLWD focused on providing imformation 1o the public
concerning Lhe water system, the status of the Boil Water Advisory, and other news and
information that was deemed pertinent. The primary means of communication was Y1L.WID%s
web site. As mformation became available, the web site was updated on a Limely basis as it
provided the best means of ieation ander the Additionally, YLWD
utiliacd its clectronic sign which was posted ar the entrance of the Hidden Hills arca 1o notity
residents of the Boil Water Advisory and the subsequent Bifting of the adyisory

As previously discussed. a reverse 911 system was alsa utilized to nolify residents reparding the
lifting of the Boil Water Advisory. Contact with 13400 residents was continmed from the
reverse 911 system (Exhibic *I7)

To date, Lthe weh sile continues 1o be updated with Lhe latest fire information which can be found
at www.ylwd.com.

48 Yorba Linda

Chapter 14 - & Cost Reimk ement

Physical damage 1o YLWD Jacilities from the fire storm cyent includes the follo

(2} Air vae devices

(3} Fire hydrants

SCADA equipment at the Sanlizgo Reservoir sitc
Replaced damaged conduit

Re-painting of the Quarter Horse Rescryoir site (encing

VLW officials are currently fimalizing documents for submission to the Tedesal limergency
Management Ageney (FIMA) for reimburscment for these losses. Additionally, other costs tor
which YLWD olficials will be sccking TEMA wimburscinent include the following:

* lncidont Response $ 100,000
o YLWID Lbor
o General provisions for the BOC activation

*  Water quality notitication and support S5 60,000
o Bottled water distribution
o Communications expendilures
o Reverse 911 notilication

+  Sand and erosion control for the following sites: § 25000
o Gardenia Reservoir
o Quarter llorse Reservoir
o Little Canyon Rescrvoir
o Chino Hills Reservoir
5 Copper Canyon Diive/Bryant Cross lieeder 167 and 247 pipcline
5 Santiago Reservoir and Santiago 3PS

«  Slope stabiliarion for the following sites: § 23,000
< Gaenia Reservoir
o Quarter Horse Reservoir
o Litile Canyin Reservoir

o Santiago Reservoir

As ol the date of this Report, YLWD will be seeking a total of $236,000 Jtomn FEMA.
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Chapter 15 - Conclusions

Bascd onn objective measurements, the water system (unctioned well, given the demands placed
on ir, During the peak of the fire, when water was being drained trom the system in extraording
volumes, service was interrupted in a limited arvea of upper Hidden Hills. Tt should be noted that
waler supply problems are nol uncemmon in catastuphic fits such as the Freeway Comples
fire, It also is important to note that the vast majority of homes that were damaged or destroyed
were in arcas where water pressure and water (lows were available during the firefiphting
s, (Attached are lixhibits “G7, “G-1 L and - ", which illusirates homes that were
damaged ov destroyed during the fire slorm event within the boundaries ol YLWD.)

liurthermore, though construction of the propesed Hidden Hills Reservoir will supplement watcr
supplics in the Hidden Hills Upper Zane, the clfects of the additional supply in that particular
zohe if the reservolr had been in o peration, are dillienlt 10 assess with any cortamty, There Is no
way Lo guarantee that the magnitude of a natural disaster such as the Fueeway Complex Fire will
nol overwhelm cven the most robust water system

It has been the policy and practice of YLWID to continually upgrade and expand the water
system in an offort 1o pravide the best pessible service o its customers. Consistent with that and
with the findings of this asscssment, YLWD is proceeding with the Hidden Hills Reservoir
project, us well as the ather ahove mentioned projocts 1 maximize the capacity and ¢lfcisncy of
the waler system

Upon release of the GUFA tinal report. Y1I.W13 may amend this report or develop an additional
report that may update information based on OCFA Facts and analysis.
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Acronym Definitions

AWWA - Amcrican Water Works Association

13PS = Booster Pump Station

EOC  LCmetgency Operations Center

OCI1A = Orange County Fire Authority

PLC - Programmable Logical Control

PST Tounds per Square Inch

SCADRA — Supervisory Control and Dala Acquisition
WIROC - Water |‘mergency Response of Orange County

YLWD  Yorba Linda Water District
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Exhibit “A” - Reservoir Zones Area Map (Attached)
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Exhibit “B” - Dispatched Calls Area Map (Attached)
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Exhibit “C" - Hidden Hills Water Pressure Areas
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Exhibit “D” - Hidden Hills Contour Elevation Map
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Exhibit “E” - Boil Water Advisory

¥
Nosen

ate Relese Ladds
52008

duans o the eurlier pross releuse]

WATER QUALITY ADVISORY

e i he oot drep in waler gressime s el of he Gre-Relis
s boil ardor of wp wruter © the rosidens locutod ur

it extinguish i fire, e Virbu Linds Waster Rintrict liss

Hidden Hills Estates -=ONLY.
i Varba Linda, specifically the follawing sircetss

~Hidden HILs Road = Creen Movat Flace
<Iidden tlen Lane “Walting 115 Drfve
< Fairveod Clrele *Shyline Drive
~Grecncrest Drive = Starwand Place

< Sun Ream Lane ~SLarlight Drive
~Sky Ridze ~Westnood lage

< High Trec Circle =~ Trentwood

< Creseont Drive

ERCINCITTN

Methads of Distnfcetion
175 teaspoon (075 L) of unscend houschold chiorine bicach  one yallon oFcloar water and mix. If the watcr is
oon i-1.50mL 1 and mix Chlorine bleaches vre mes pensive cery. discomt, or dog
ek the 13he 1o eosurt. that che eTive ingiechent. sodim gpochiorte. is 3.3 pereent

Wl thurty (30) minues aiter sdding chlorme bofore nsing the w

er for drivking or cooking puposes,

The weser used fer drinking sd eueking nny il he pirified by b
“mitole (3 ultitndes above ane mike, boil Tor ires mmutes). Cool
clean Sontines B ANBENSL. o MTTing apidly with 2 o

o s et hing thee sty il Bl e ot Vet
et etk the bealed wuter by pouring i throngh he ir [rom one
an ueensil. Aceation will reduos the Flat taste eaused by beiling

R
one

Water purification tablots may alse be used by follow ing

the s Facurer s insctirns
NUIL: Watcr filering or treatment unies niay oot remose all orths sernaniinants chat the adsisery o naties is tarecting.
Fatlure to follnw ehis adisory cauld remilt in stomadh or intestmal filness,

Ihe Yerba Linda Water Distict will notifg residenc a5 sumn as can be doasri necl that
the ater s sl b i

For morc informacion call YLWI ac7 14 741300 0)

470131

Califommis Depoiment of Health Services 71453

957 o1 714 347 0430

Complex Tire
Juutary §, 209

48 Yorba Linda
Woater Dislrict

Exhibit

" - Reverse 911 Message

Hello, this is Michael Payns, General Managér of the Yerba Linda Water District with & water quality and safety
alert. The Yorba Linda Water Distriot in conjunction with the Galifornia Department of Public Health has
determined all Yorba Linda Water District water is safe to drink right out of the tap. As a safety precaution
residente in a small partion of the Yorba Linda Water District service area Hidden Hille had been notified to boil
tap water for drinking or cooking purposes. That order went info effect November 15 but has now been lited.
Apain, all Yorba Linda Water District water is safe to drink right out of the tap. | also caution residents not to
operate or tamper with fire hydrants. The District ingpects and tests all fire hydrants annually. Improper
Opération ¢an cause severe injury or death. It can alse damage the water system. Thank you for allowing us to
SErve your community.
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Exhibit “G" - Area of Significant Structure Damages (Overall Map)} (Attached}
Exhibit “G-1" - Area of Significant Structure Damages (West) (Attached}
Exhibit “G-2" - Area of Significant Structure Damages (Central) (Attached)

Exhibit “G-3" - Area of Significant Structure Damages (East) (Attached)
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Board of Directors
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Foreword

On November 15, 2008, oup communities were fmpacted by what ulfimately became one of the
largest wildland fires ever fo strike Orange Cotnty, The Freeway Fire, whick started in the City of
Corona on the border of Riverside and Orange Covndies, was driven by fierce Santa Ana winds. It
spread quickly on a massive five front, causing widespread damage i fhe cifies of Yorba Linda,
Anahetm, and Corona, as well as to Chino Hills State Park. The fire merged with a second one-the
Landfiil Five, that had started in fhe Carbon Canyon area. This caused further damage tn the City
of Brea and community of Olinda Village, wtimately threatening Chino Valley and dviving into
Los Angeles County, wheve i menaced the City of Diamond Bar. Miracidoushy, no #ves were lost
o major injuries occurved duving this wildlandjuwban conflagration. However, 331 stuctuves
belonging to residents of alt impacted jurisdictions were damaged or destroyed by these fires

The Freeway Complex Fire tasked ow fire and law enforcement personnel to extremes. They
courageously fought to protect lives and as many homes as possible that were lying in the path of
this fast moving fivestorm. Ultimately, thousands of homes weve saved ¥ am extremely proud of
the herole work of ew five and law el fhe ination among the many
Jurisdictions threatened by the five, and the gallant efforts of Fundreds of vesidents during and
after this disaster

Many of the homes saved weve the vesuli of fire-vesistant construction featuwes that had been put
in place in recent years. The majority of the homes claimed by the fire were built prior fo the
newer wildland wban interface building vequirements. In most cases, these homes succumbed 1o
Sfives caused by the intrusion of embers dviven by fierce winds. Like paper confetti thrown nto a
Jan, these embers rained down on ot communities well akead of the five

This was not the first fiwe @ fast moving wildfire buned taough these conmmanities. In 1980,
driven by Santa Ana winds, the Owi Fire (October 28, 1980) and the Carbon Fire (November 16,
1980) burned i ¥he same aveas. The diffevence 28 years later, with vegard 1o structuves faken by
the fire, is the member of homes now located within this Fistoric fire corridor.

As with ary disaster, the lessons learned from his event will hely beter prepave owr commmaifies
Jor the future as we collectively confrort the all of these
“mega-fives ” The Ovange County Five Authovity's and wy own venewed commitwent is to (1) find
addifional measures we e briplement fo betier protect owr communities from these ipes of fires,
work continually towar ing our local flities fo vespond to major incidents of this
type, and (3) find new ways ﬁ)r the pesidents in o commnities 1o help

Respectfudly,

B =

Chip Prather
Fire Chief

Paged
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Executive Summary

In what has become a year-round occurrence for California firefighters, the 2008 fire season was
one of the worst in the state's history—scorching roughly 1.4 million acres. It began in May when
dry lightning storms in Northern California sparked over two thousand wildfires, In the fall of
2008, wildland fires threatened Southern California when the Santa Ana winds barttered the region.

As the winds raised the temperature and lowered the humidity, the first of several significant
wildland-urban interface fires began on October 12, 2008: the Marek Fire. Oceurring in the
Lakeview Terrace area of Los Angeles County, this fire consumed nearly 5,000 acres, destroyed
40 homes, and damaged 9 others. Then on October 13, the Sesnon Fire began in the Porter Ranch
community of Los Angeles County. By the time it was contained, almost 15,000 acres had been
scorched and 26 residences had been damaged or destroyed.

The fire siege continued in November as the Santa Ana winds returned. A moderate wind event
had been forecasted for November 13-15 in the Southern California region. On the evening of
November 13 at approximately 6:00 p.m.. an unattended campfire sparked a blaze that was driven
by 70 mph winds into the cities of Montecito and Santa Barbara. Known as the Tea Fire, it
consumed nearly 2,000 acres and over 230 homes, as well as evacuating nearly 9,000 residents

On November 14 at 10:29 p.m., only one day later, the fast-moving Sayre Fire broke out in Los
Angeles County. Driven by 60 mph Santa Ana winds, it ripped through the northem San Fernando
Valley burning all in its path. By the time the fire was controlled, 11,262 acres had been seared
and more than 600 structures had been destroyed, including 480 mobile homes at the Oakridge
Mobile Home Park. The Los Angeles Times called it “the worst loss of homes due to fire in the
city of Los Angeles” and reported it “appeared 10 be the largest number of housing units lost to
fire in the city of Los Angeles, surpassing the 484 residences destroyed in the 1961 Bel Air Fire.”"

Due 1o extreme weather conditions and increased fire activity, the Orange County hre Aulenly
(OCFA) implemented an emergency staffing pattem on November 15. /

including one Type 3 strike team, a second helicopter, and increased pumnnd on engine
companies located in the wildland interface areas—were put in place for the third day of strong
Santa Ana winds.

On Saturday, November 15 at 9:01 a.m., the Corona Fire Department received the initial report of
a vegetation fire at the westbound 91 Freeway and Green River: the Freeway Fire. Within minutes,
the OCFA began receiving reports of the fire at its Emergency Command Center. Driven by hot
Santa Ana winds in excess of 60 mph, combined with 8 percent humidity and long-range spofting
of one mile or greater, this fire would cause the most catastrophic loss of homes in Orange County
since the Laguna Fire in 1993

The Freeway Fire marched quickly to the west and through the Green River Homes community,
spotting far ahead of the main fire. From the onset, it was apparent this would become a rapidly

i Abdollab and Howard Blume. November 16, 2008. Schwarzenegger call
om, Los Angeles Times, Accessed hitp:/wwow lntimes
Tamuaary 14, 2009

viey "fw Sybmar iy
08y 17.0.2

as blazes rage
305426 story on

newlocalvalley/la
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spreading and significant conflagration. One hour afler it was reported, errutic winds drove the fire
in several directions, including north into the Chine Hills State Park, south across the 91 Freeway
towards the City of Anaheim, and west into the hills of Yorba Linda. The fire then turned 1o the
northwest, impacting the communities of Carbon Canyen and Diamond Bar.

At 10:43 a.m. on November 15, the OCFA Emergency Command Center received a report of a
second fire: the Landfill Fire. This one was located in the area of the Olinda Alpha Landfill, near
Valencia Avenue and Carbon Canyon. Fanned by the wind, it spread quickly toward the cities of
Brea and Diamond Bar and the 57 Freeway. Borrowing resources from the Freeway Fire, the
‘OCFA and the Brea Fire Department dispatched crews to fight the new threat. Around 5:30 p.m.
on November 16, the decision was made 1o merge the Landfill Fire and the Freeway Fire i
Complex, due to their geographical proximity. By merging the two into the Freeway Complex
Fire, it allowed for the sharing of incident management and logistical support and provided a
single base of operations for continuity and efficiency.

The Freeway Complex Fire was contained on November 19, 2008, at 7:00 a.m. after consuming
over 30,000 acres and impacting six cities in four counties. This was the largest fire in Orange
County, since the Green River Fire in 1948, During the final stages of the fire, control lines were
secured and aggressive restoration action and recovery efforts were initiated to protect burned
areas from floading and debris flows due to the winter rains

The fire burned 30,305 acres and damaged or destroyed over 381 homes, commercial structures,
and out-buildings. Numerous vehicles, city parks, and sensitive ecological areas in the Chino Hills
State Park and the Santa Ana River riparian area were also damaged or destrayed. The impact to
residents and businesses from smoke exposure or damage, as well as the economic impact, is
difficult to calculate.

To date, the cost for fighting the Freeway Complcx Fire is approximately $16.1 million. As a
result of the Local G Fiscal P made between OCFA, CAL
FIRFE, and FEMA/OES, the OCFA will be responsible far a percentage of the cost of fighting the
fire on the first day. After reimbursement is received from federal and state resources, the OCFA
cost share responsibility is approximately $33,000.

Thankfully, no deaths or serious injuries to residents or firefighters were attributed to the fire;
however, 14 firefighters suffered minor injuries. At its height, the Freeway Complex Fire forced as
many as 40,000 people from their homes across the four impacted counties: Orange, Los Angeles,
Riverside, and San Bernardino.

A unified command and strong coordination between fire and law enforcement was the key to
evacuating large numbers of residents and animals in the path of this rapidly burning fire. The
efforts of firefighters and citizens and the existing fire prevention measures—those requiring
defensible space, non-combustible roefs, fuel modification zomes, and ignition resistant
canstruction—were the major factors in saving hundreds of homes.

Ultimately, over 3,800 personnel from more than 260 fire i ith over 650 fire

‘were assigned to the incident. The Brea Police Depariment, which was tasked with large-scale
evacuations over a widespread area as well as traffic and crowd control, received assistance from
various Southern California law enforcement agencies. Approximately 375 officers from 19 local
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police agencies, along with deputies from the Orange County Sheriffs Department, Los Angeles
County Sheriff’s Department, Riverside County Sheriff’s Department, and the Department of
Homeland Security responded to the call. The incident was managed by a unified command
structure, which included the OCFA, Los Angeles County Fire Department, CAL FIRE, Corona
Fire Department, Brea Fire Department, Anaheim Fire Department, Chino Valley Fire District,
and the Orange County Sherif"s Department.

‘While the Freeway Complex Fire presemed the OCFA with several difficult challenges, other
factors contributed to its complexity. These included several years of drought that increased
available dead fuels and lowered live fuel moistures resulting in intense fire behavior and burning
conditions. The two fires—the Freeway and the Landfill—started less than two hours apart and
placed a greal demand on emergency response resources. The topography and the east-west
alignment of the Santa Ana Canyon—together with offshore winds—resulted in extremely rapid
fire spread, long-range spotting due to flying embers, large-scale evacuations, and the difficult task
of deploying resources to protect lives and property over a broad and unpredictable area

A number of the conclusions in this After Action Report point to things that went well such as
OCFA’s advance planning and additional siaffing for the extreme weather conditions throughout
the region. Additionally, OCFA’s ongoing fire prevention efforts contributed directly to saving
thousands of homes, by providing firefighters with defensible space to protect threatened
structures. Other conclusions illustrate areas that can be improved or should be reviewed for
follaw-up action with the appropriate agency or policy group.

The recommendations contained in this report are intended to help the OCFA better prepare for
this type of disastrous wildland fire in the future and improve local capability and surge capacity
where possible. Some of these recommendations will require further study, review, and cost
analysis to determine the feasibility of implementation. Others are no cost items to implement, or
require follow-up action with the appropriate agency or group.
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| Historical Information

The Santa Ana Canyon has an extensive wildland fire history. The canyon’s geographical location
plays a major role in directing wildland fire into Orange County. Since 1980, the Santa Ana
Canyon area has experienced 25 separate wildland fires, burning a total of 82,734 acres with the
events ranging from 1 to 19,986 acres. Until the recent Freeway Complex Fire, the most notable
and devastating events have been the 1980 Carbon Canyon Fire (14,613 acres), the 1980 Owl Fire
(18,332 acres), the 1982 Gypsum Fire (19,986 acres), and the 2006 Sierra Peak Fire (10.506

acres),

The Santa Ana Canyon’s steep topography and east-west alignment serve as a wind funnel. The
geography increases the wind’s speed and magnifies the effects of fire on the available fuel bed,
contributing to the rapid rate of fire spread. Additionally, the encroachment of civilization into the
wildland-urban interface (WUI) enhances the severity of wildland fires during Santa Ana wind
conditions. The frequency of fire in this area has allowed non-native vegetation of volatile grass,
weeds, and shrubs to become the dominant fuel type.

One particular fire of interest is the 1980 Owl Fire—given that several parallels can be drawn
between it and the Freeway Fire. The weather, fuel conditions, and point of origin of the two were
jarringly similar. Both fires began as Southem California was experiencing Santa Ana wind
conditions. The forecast for the Owl Fire was for continued strong, dry winds blowing 15 to 50
mph with gusts to 60 mph. At the start of the Freeway Fire, wind speeds were sustained at 43 mph
with gusts of 61 mph and extremely low humidity. The Owl Fire began on October 28, 1980, at
1:47 am. near Highway 71 and Prado Dam in Riverside County. The Freeway Fire started in
nearly the same area on the north side of the 91 Freeway at Green River. Both fires, fanned by
strong Sania Ana winds and fed by dry fuels, quickly burned inio China Hills and marched west
into Orange County.

The Santa Ana Canyon's steep topography and east-west alignment serve as a wind funnel—
increasing the wind's speed and contributing to the rate of fire spread.

Initial Response

The Owl Fire After Action Report states, “The first arriving fire unit on scene reported the fire at
five acres in size moving out.” The fire’s radio traffic was being monitored then by what was
known as the Orange County Fire Department’s Emergency Command Center. “Although the fire
was over two miles away from the Orange County line, all who heard the report on conditions
knew the potential that existed: historically, Orange County seems 1o be the recipient of major
wildland fires that start outside its boundaries.” Immediately, plans were put into effect to place
resources ahead of the Owl Fire's arrival into Yorba Linda.

Familiar with the area’s fire history, OCFA Battalion Chief Reeder ordered two Type | engine
sirike teams to stage at Fire Station 33 in Yorba Linda in anticipation that the Freeway Fire would
eventually reach the City. However, after hearing requests for resources in Corona, the two strike
teams responded to the 91 Freeway and Green River. Prior fo arriving on scene, Chief Reeder also
ordered fire attack aircraft.
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Fire Behavior

As the 1980 Owl Fire’s progress was monitored, it became obvious “this was a major fire and that
it was spotting as much as a half-mile ahead of itself” and “thick volumes of smoke obscured the
actual location of the fire line, further hampering firefighting efforts.” Reports from the fire crews
on the fire line “showed that the fire was gaining momentum and consuming at least 1,000 acres
per hour. At 3:30 a.m. there was little doubt that no amount of effort would stop this blaze before
it reached the highly papulated areas of Orange County: this fire was going to hit the extreme
castern edge of Yorba Linda very, very hard.”

This same extreme fire behavior was observed during the 2008 Freeway Complex Fire. The strong
‘winds kept the thick column of smoke from rising. Instead, it stayed close to the ground, making it
extremely difficult to see the fire’s perimeter and progression. OCFA Helicopter 41 reported
seeing spot fires from ane 1o one and a half miles ahead of the fire front. These same winds pushed
the Freeway Complex Fire at an incredible rate of spread. Historical Tnformation — Map 1 shows
over 10,000 acres were consumed in the first 12 hours—roughly 14 acres per minute. That's
nearly the length of 14 football fields every 60 seconds.

The Freeway Complex Fire consumed over 10,000 acres in the first 12 hours—roughly 14
acres per minute. That's nearly the length of 14 football fields every 60 seconds.

Di

led Fronts

The Owl Fire divided into two distinct fire fronts primarily due to wind and tapography. One
bumed in a northwesterly direction into “Aliso Canyon in a largely uninhabited area, and never
became a major problem.” The second and main fire front continued towards Orange County,
pushed by 50 mph winds.

The Freeway Fire also traveled in two different directions. One front headed in the direction of
Chino Hills State Park, the eities of Yorba Linda and China Hills, and the community of Sleepy
Hollow in Carbon Canyon. The other followed the Santa Ana River, crossed the 91 Freeway, and
moved into the City of Anaheim.

Staging Areas

To prepare for the fire front’s arrival, resources dispatched to the Owl Fire were staged in eastern
Yorba Linda. “As the fire ate its way towards Yorba Linda, strike teams began positioning
themselves along streets in the interface area ... all of this complicated by smoky conditions so
severe that it caused smoke detectors in many homes to activate. ¢ fire arrived battering the
area at the east end of La Palma Avenue and Esperanza Road and along the east side of
Dominguez Ranch Road at about 11:00 a.m. This was nearly nine hours after the start of the fire.
In 1980, these roads formed the eastern border of Yorba Linda. “Firefighters, along with residents
that had elected to remain behind to hose down their roofs, were hit with a blinding gale of
«choking smoke and showers of burning embers."™

By comparison, during the Freeway Fire, resources were ordered fo stage at Station 53 located
within he eastern border of Yorba Linda in anticipation of the threat. At about 10:00 a.m., the fire
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was buming near the river boitom along the Green River Golf Course. At 10:08 am., OCFA
Helicopter 41 reported a large spot fire one mile ahead of the main fire front. Immediately,
additional engine strike teams, aircrafl, and helicopters were ordered (w0 augment the resources
protecting the city. Additional orders were given at 10:20 am. to notify the Brea Police
Department to begin evacuations in the area of Brush Canyon. The OCFA Emergency Command
Center alsa telephoned the Yorba Linda City Manager. A message was left notifying him that the
fire was now heading toward his city and would arrive in 30 minutes. At 10:39 a.m.—31 minutes
later, the fire was threatening the communities of Big Homn and Evening Breeze. This oceurred
approximately 90 minutes after the start of the fire and less than 30 minutes since the report of the
spot fire. The first structure fire was reported at 10:38 a.m. on Merryweather Circle—about three
miles from the point of origin.

Fire Containment

The Ow] Fire was 100 percent contained on October 30, 1980, at 5:00 a.m. after burning 18,832
acres and destroying 3 homes. Over 136 engines and 790 firefighters, along with 4 helicopters,
battled the fire for two days to bring it under control. The Ow] Fire After Action Report credits the
subsiding winds for the ability of firefighters 10 stop the progression of the fire. Refer to the Owl
Fire After Action Report at htip:i/www ocfamedia org/_uploads/PDF/ofaar pdf for more details.

The Freeway Complex Fire was declared under control on November 19, 2008, at 7:00 a.m. after
30,305 acres and g 187 homes. More than 650 engines and 3,800 firefighters,
with 17 helicopters and 12 air tankers, succeeded in keeping the loss of homes from being much

worse.

Although the number of acres consumed is very different for each fire, what is rather striking is
the final “footprint™ or fire perimeter of both fires. Historical Information - Map 2, both
followed the geographical contours as they were driven by the strong winds through the Santa Ana
Canyon, resulting in nearly identical burn perimeters.

More than 630 engines and 3 800 firefighters, with 17 helicopters and 12 air lankers were
assigned to the Freeway Complex Fire.

Summary

Traditionally, the fire season in Southern California has been from May through September. Over
the past 15 years, a trend has emerged where Orange County—and Southern California—has
experienced some of its most devastating wildfires from October through April. In fact, two major
fires in Orange County in the past six years have occurred in February: the 2006 Sierra Fire and
the 2002 Green Fire. Another occurred in March: the 2007 Windy Ridge Fire. Most recently. the
Santiago Fire occurred in October 2007,

In the two-month period of October and November 2008, Southern California experienced several
significant wind events sparking multiple wildfires. Five of these became major incidents resulting
in thousands of acres burned, numerous homes destroyed, and countless people displaced. These
fires shared several common denominators, including (1) Santa Ana winds; (2) competition for
resources due 1o multiple, simultaneous fire activily throughout Southern California; and (3)
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wildland fire occurrence late or outside the traditional fire season.

Over the past 60 years, Orange County has experienced a number of major wildland fire disasters
Table 1: Sixty-Year Major Fire History—Orange County, lists selected Orange County wildland
fires that covered large geographic areas, burned out of control for an extended period of time,
and/or resulted in extraordinary property loss—homes, businesses, and valuable watershed. The
Freeway Complex Fire was the largest wildland fire in terms of acreage—over 30,305 acres—the
OCFA has faced in the past 40 years. The fire was one of the most challenging and complex due
to the rapid rate of spread, wildland-urban interface (WUI) encroachment, vast evacuations, and
sustained Santa Ana winds.

Table 1: Sixty-Year Major Fire History—Orange County

INCIDENT | INCIDENT ACRES COUNTY(IES;
YEAR NAME CLAIMED INVOLVED
1548 Green River 53.079 Orange
1958 Steward | 69444 | Orange/San Dicgo
1967 Paseo Grande 51,075 Orange/Riverside
1980 Indian 28,408 Orange/Riverside
1980 Owl 18,332 Qrange/Riverside
1982 Gypsum 19,986 Orange
1993 Loguna | 16682 Orange
1993 Ortega 21010 Orange
2007 Santiago 28,517 Orange
2008 Freeway 30,305 Orange/Riverside/San Bernardino/Los Angeles
Page 13
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Historical Infor mation — Map 1
Freeway Complex Fire—12-Hour Perimeter 11-15-08 9:00 p.m.
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Historical Information - Map 2
0wl Fire and Freeway Complex Fire—Fire Perimter Overlay
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Fire Prevention

Land use planning and fire prevention play o key role in reducing the wildfire threat o
communities in the wildland-urban interface (WUI). To adequately protect communities in WUI
areas, o combination of brush clearance measures, ignition resistant construction of structures, and
community preparedness and participation is necessary.

Brush Clearance

In 1979, Omnge County adopted “fuel modification” p for new to protect
homes in the WUL The OCF A has enforced these requirements ever since. The provisions and
requirements are also included in the local ordinances of the 22 citles protected by OCFA. Homes
constructed in Yorba Linda since 1980 are most Hkely protested by a fuel modification program.

Table 2: OCFA Fuel Modification Program

] Zone C.
mey Owner HOA 3
Maintained 1 Maintzined Zone D
ZONE REQUIREMENTS PURPOSE
20 feet wide and on level ground Timits dircet flame impingement on
A |+ Landsoaped with approved planis struotures and deflects radiant heat
« Nocombustible construction permitted
« Minimum of 50 feet wide Slows fire and reduces fntensity
B |+ Igated and landscaped with approved
plants
+ Minimum of 50 feet wide for eachzone | Slows fire and reduces intensity
. |+ Alldead end dying materials are removed
C/D* |, Native vegetation thinned 50% in Zone C
and 30% in Zone D

Some older areas may only have a Zone C.

The fuel modification program for OCFA communitics requires the creation of a minimum of 170
feet of irrigated and non-irrigated zones and setbacks. Landscaping should include a selection of
appropriate plant palettes for each zone, This is unlike State law that requires 100 feet of
clearance  or to the property line 1£ 100 fect is not available.

The OCFA fuel modification program alse differs from State law by containing provisions to
ensure adequate space is available to protect structures before building permits are issued. If 170
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feet is not available, the landowner must either (1) obtain dedicated, legal off-site easements from
the adfacent property owner or (2) mitigate the lack of defensible space with construction features
that can withstand the anticipated radiant heat. Requirements for on-going maintenance are also
included in the property deed and/or homeowner association by-laves.

Homes constructed in the WUI prior o 1980 are required to maintain “defensible space” between
the home and the property line separating it from the WUL Defensible space is less prescriptive
than fuel modification and consists of thinning vegetation and ensuring tree branches are not
within ten feet of chimneys.

Although fuel modification and defensible space provisions are typically applied at the perimeter
of a development  the “edge” of the WU, homes on or near interior slopes are also at risk. The
vegetation in these arcas should also be managed to reduce the risk of home loss from fircs,

Arrow peirting to the same slope after the
stope prior to the Frecvay Complex Fire Fresway Complex Fire showing the tragic loss
of homes along the ridge

Armte pointing to an avergrwn interior

The provisions for fuel modification and defensible space have evolved over the past 30 years,
Although proven effective in protecting communities during wildfire incidents, the provisions are
not without implementation challenges. The most significant of these is maintenance.

Maintenance of Brush Clearance

The OCFA does not have  formal WUT inspection program. As a result, 1f areas are not properly
‘maintzined and irrigated by the responsible landewner, overgrowth and/or plant death may ocur.
OCFA staff attempts to {dentify the worst cases and wotk with landovwners to restore the land to an
approved condition. Tn Yorba Linda, this is complcated since most fuel modification areas are on
individual properties managed by a single homeowner. This is unlike most of Orange County
where fuel modification zones are owned and maintained by at

Despite the lack of a formal program, OCEA determined both the 2007 and 2008 fire seasons
posed a significant enough risk to revise priorities and put efforts toward mitigation of this risk.
Due to the severity of drought conditions and anticipated fire activity in 2008, the OCFA
conducted inspections of all WUI properties in ils jurisdiction. In Yorba Linda, the OCFA
inspected the 589 parcels that are part of the defensible space program: homesineighborhoods
developed before 1979. The OCFA found only 16 out of compliance with minimum requirements
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for defensible space. Additionally, 794 fuel modification parcels were inspected to cnsure they
were in “substantial compliance” with provisions of the post-1979 formal fuel moditication
program requitements. OF those inspected, 325 needed some type f corrective action. Prior to the
statt of the Froeway Fire, all but 25 had met the minimum requirements.

1gnition Resistant Construction

Properly established and maintained brush clearance is typically very effective in protecting
homes from direct flame impingement and radiant heat. However, it does not provide additional
protection (rom ember intrusion. Homes must be constructed to withstand ignition fom embers
that land on homes or enter through attics and other openings.

TNustration 1: How Fire-Resistant Homes Can Burn

Uuticing vt shucca and bie and clearing nearby brusi aret enough to protect a home frc
i OF arinl- i ivers 8 1rbars Gar panetraLs evon 5 fira.re Ll S lura and B Trom he

“Burrol” roof ilox luft  Cracked
apen 1 the mattam fow  rant
Unscreened chimney

e gutters filled
Nammable debris

o or sttached to the
it i

The damaged or destroyed homes in Yorba Linda had many of the more waditional features that
protect homes from flames and radiant heat. In some cases, these features are also cffective in
protecting homes from embers. [lowever, in a wind driven fire storm, additional protection is
necessary.

Following the disestrous 1993 Laguna Beach Fire, the Orange County Board of Supervisors
commissloned & report (o ussess the dumige wnd make revommendations (o minimize the lpuct of
future wildfires. The subscquent report, written in 1995, contained development requircments,
including water supply, street design, brush clearance—current fuel modification provisions were
found adequate, and construction features to “harden homes™ from wildfire.

These requirements became eflective Junuary 1, 1996, us local amendments © the Caliomia
building and firc codes that went into cffect that date. The application of the requircments was
limited. 1o those County areas and. cities that chose to adopt the Very [ligh IPire azard Severity
Fones mapped by CAL FIRLL Although Yarha Linda chose not to adopt the CAL FIRL maps, the
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City Council did adopt and apply the local amendments in designated areas, referred 10 as Special

Fire Protection Areas (SFPA).

Recently, the California legislature determined homes were not adequately protected since structure
losses from wildfire continues to grow. Pursuant to that finding, the legislature charged the Office
of the State Fire Marshal (OSFM} to take action to reduce the impact of future fires. The OSFM
‘worked with stakeholders and University of California (UC) Berkley's fire lab to develop new
“ignition resistant” building standards and material testing criteria. These standards—which dictate
construction methods for roofs, caves, vents, walls, doors, windows, and patio covers and decks—
apply to all homes constructed in “Very High Fire Hazard Severity Zones” or locally designated
wildland-urban interface arcas, beginning in January 2008

Homes must be constructed to withstand ignition from embers that land on homes or enter
through attics and other openings.

Orange County has not received the final Very High Fire Hazard Severity Zone designation maps
for adoption by the City of Yorba Linda. The County anticipates the maps will be released later in
2008. In the interim, the regulations are applicable in the SFPA adopted by the City in 1996, Many
construction requirements of that 1996 ordinance are similar to the new statewide standards.
Notably, improvements relative to application and protection of walls and vents were made to the
new provisions. Fire Prevention — Table 4 shows a comparison of OCFA’s current requirements
to the regulations adopted by the State Building Standards Commission in 2006, effective in 2008

Access and Water for Firefighting

Brush clearance and “hardened”—ignition resistant—homes go far to increase the chances for a
home’s survival from a wind-driven WUI fire. However, intervention by firefighters is often
ossary in saving 2 home determined to be defensible. Thus, emergency access and water
lability play an integral part in aiding firefighters in these efforts.

e
av

OCFA’s Planning and Development Services Section reviews all plans for new development to
ensure adequate access and water supply is provided in accordance with the City-adopted Fire
Code. Like all Califomia jurisdictions, State law requires Yorba Linda to adopt the California Fire
Cade (CFC). The City adopted the 2007 edition in that same year.

ot wide roadways in high fire
es with 150 or more homes.

Local amendments present in the CFC since 1996 require 28-
‘hazard areas, as well as a minimum of two ways into all commun;

The CFC also requires all structures to be within a specified distance to an “appraved” water
supply. An “approved” water supply can be defined by the adopting jurisdiction, or the
jurisdiction may choose to adopt the water supply provisions found in Appendix B of the CFC. At
‘OCFA’s recommendation, Yorba Linda adopted the Appendix B provisions. One table specifies
the water supply, known as “fire flow,” based on the square footage of the structure and the
canstruction type. Fire flow is comprised of the flaw volume (gallons per minute [gpm]), resicual
pressure (pounds per square inch [psil), and duration of flow (in hours). Another table indicates
the number of fire hydrants that must supply this fire flow and their spacmg r:lﬂm: to protected

structures. (See the OCFA Fire Master Plans for C ial and p at
http://www.ocfa.org/_uploads/pdfeuideb09.pdf for additional CFC details.)
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Using these tables, a typical street with homes nat
exceeding 3,600 square feet would be protected
by hydrants that deliver 1,500 gpm each for a
minimum of 2 hours at 20 psi residual pressure.
For homes between 3,600 and 4,800 square feet,
hydranis must deliver 1,750 gpm for 2 hours at 20
psi  residual pressure. Locally adopied
amendments require hydrant spacing of 300 feet
along the street.

During the Freeway Fire, the demand for water by
the structure profection engines exceeded the
available supply. Areas of Yorba Linda, such as
Hidden Hills, had loss of water pressure during which firefighters had to shuttle water from other
areas. As defensible space and ignition construction have been studied over the years, so to have
been the water needs in the WUL New standards have been drafted and are available for local
adoption.

Getting water for structure protection

Fire “Losses” and “Saves”

Although 117 homes were destroyed and another 77 were damaged—as well as 27 out-buildings
and 22 vehicles, Table 3 below shows the losses were a small percentage of the structures and
wvehicles threatened within the fire perimeter/evacuation zone. This was due to a combination of
brush clearance, home and ive fi hti

Table 3: Fire Losses and Structures Saved Within the City of Yorba Linda

C Other
Category Total [ Percentage | Total | Percentage | ... [ Out-
No. |ofTotal(%)| MNo. | of Total (%)
Threatened 6,525 100.00 126 100.00 N/A NiA
Destroyed 117 1.22 0.00 45 10
Damaged 7 80 150 22 27
Saved” 5,331 9796 12 98.00 NA NA

Dollar Loss | Structures: $84,361,455 Contents: $39,989,500 Total: $124,350,855

*Does not i

ade dimaged stznctires considered s partial saves. " Based on O CFA Fire Incident Reporting Dta

An assessment of homes desiroyed or damaged indicates they were victims of ember intrusion
rather than direct flame impingement—suggesting brush clearance was adequate. The exceptions
were instances where embers ignited one home and then bumned the homes on either side in
“cluster burns,” which continued until firefighters stopped the spread.

Although the bumed homes were somewhat “hardencd” to embers, the construction was not
adequate for the conditions presented with this fire. Embers entered homes—mainly through
attics—as they penetrated roofs through the ends of barrel-shaped clay tiles, loose flashing at
roofiwall interfaces, grooves at roof valleys, and combustible rain gutters—particularly those
containing plant debris. Embers also entered attics through unprotected caves and attic vents.
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Several homes were lost to embers gathering under unprotected exposed wood underside
baloonics or wooden decks and patio covers, Onee these ignited, the flames bumed through walls
and entered homes.

Notably, all the homes damaged or destroyed were constructed prior to 1996, Thus, they were not
protecied by the CFC provisions required by the City’s ordinance for WUI areas. However, the
homes in Casino Ridge met the requirements of the 1996 ordinance. They were also protected by a
relatively new fuel modification program. Firefighters stated they were able o focus resources and
efforts on other areas of the city as this community was developed to withstand a wildfire with
littlo firefighting intorvention.

Challenges

The application of (1) ignition resistant
construction  requirements and (2) brush
maintenance requirements are both critical to
the survivability of homes subjected to intense
heat and ember intrusion  even those located
hundreds of feet from the interface. Although
proven effective in protecting communities
during wildfire incidents, these requirements
are not without implementation challenges.
The most s g ficant are:

Fire front approaching the Casino Ridge community

Maintenance of Fuel Modifications

Fuel modification requirements in communities developed after 1980 and brush clearance
measures in those developed priot to 1980 must be maintained to be effective. Cutrently, OCFA
does not have a formal inspection and enforcement program (o ensure the over 14,000 parcels and
lots are adequately maintained. As a result, areas can become overgrown and, in some instances,
irrigation can be lacking due to cost or poor maintenance of water lines, OCFA staff attempts to
identify the worst cases and work with landowners to restors the land to an approved condition,
Due 1o the lack of penalties for failure to comply, sometimes several parcels/lots remain out of
compliance for several years. This presents a hazard to community homes and adjoining lands.

The most significant challenge is protecting the areas established prior 1o current fuel
modification and construction requirements,

li of C R
Applying ignition resistant construction requirements is eritical to the survivability of homes
subjected to ember intrusion both at the interface and within a few hundred feet of the interface.
Maps depicting impact areas must be locally adopted. This process s often controversial, since the
development community typically expresses concem over rising costs, real estate disclosure, and
insutance pramiums. As a result, areas needing protection  based on topography, fuels, weather,
and fire history  are often left unmapped due to local action/inaction.

Bxisting Communities
The maos significant challenge is protecting the areas established prior o current fuel modification
and construction requirements. The pre-1980 established areas lack adequate brush clearance, and
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some have home lots that are too small to create adequate defensible space on the property.
Homeowners often cannot obtain permission for off-site clearance from neighbors or government
entities. Environmental restrictions also hinder the ability to create defensible space. State and
Federal agencies have conflicting missions with the fire service relative to control of native
vegetation, although this was not the case during the 2008 inspestion cycle.

Casino Ridge area of Yorba Linda with current fuel modifications and construction requirements
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Fire Prevention — Table 4
Comparison of Current OCFA Requi and New State Reg

California Building Code Requirements for “Hardening Homes™
*Indicates more restrictive requirement if not equivalent

Former Yorba Linda Ordinance
(January 1996-January 2008)

New State Code
(July 2008)

Applies to structures located in Very High Fire Hazard
Severity Zones and Special Fire Protection Areas that
are within 100 feet of fuel modification zomes. Most
provisions apply only to structures having an exposed
side. Exposed side s defined as an exterior wall of a
structure within 100 feet of the fuel modification zone.

Applics to all structures located in Very Tigh Fite
Hazard Severity Zones and locally designated
Wildland Fire Areas. All exterior sides—not just the
exposed sides—shall meet the requirements of Chapter
TAY

Exterior Wall: Exposed side of exterior wall shall be
of non-combustible construction or 1-hour

i or the portion.
Glazed Openings: Shall be multi-glazed with at least
two pancs

Exterior Wall: Shall be of approved non-combustible
or ignitien resistant material or heavy timber.

| Glazed Openings: Shall be tempered glass or glass
block or have a fire resistive rating of not less than 20
minries.*

Doors: Skall be minimum | 3/8 inches thick solid
core or metal nor

Doors: Shall be non-combustible or salid core or 20-
minuies raed,

Attic Vents: Not allowed on exposed sides. Other
sides must be protected by metal louvers and 14-inch
mesh comosion-resistant metal sereen. Vents shall not
exceed 144 sq. inch per opening*

Attic Vents: Shall be covered with T/4-inch
corrosion-resistant metal sereen; no size limit

Eave or Cornice Vents: Not allowed on cxposcid
sides.

Roof Valley: Flashing shall ot be less than 26 gauge
galvanized sheet installed over  36-inch under
layment consisting of ane layer of No. 72 ASTM cap
sheet running the full length of valley.

Roof Gutters: Shall be provided with means 10
prevent aceumulation of leaves and debris

Eave or Cornice Vents; Prohibited unless they can
resist the intrusion of flame end buming embers into

| the astic.
Roof Valley: Flashing shall not be less than 26 gauge
galvanized sheet installed over a 36-inch under layment
consisting of anc layer of No. 72 ASTM cap sheet

| running the full lengih of valley
Roof Gutters: Shall be provided with means (o prevent
accumulation of leaves and debris

Roof Assembly: New coustruction and reconstruction
shall be fire retardant Class A roof assembly
Skylights: Shall have a non-combustible frame with
dual gluzing of heat strengthened or fully tempered
glass or 3-rated asscmbly.*

Roof Assembly. New construction and reconstruction
shall be fire retardant Class A roof assembly

| Skylights: No requirements

Roof Covering: Where roof profile allows

between roof covering and roof deck, the space sha

be firc stopped with spproved material or have onc

layer of No. 72 ASTM cap sheet installed over the
ble decking

Roof Covering: Where roof profile allows & spac
between 10of covering and 1oof deck the space shall be
fire stopped with approved material of have one layer
of No. 72 ASTM cap sheet installed over the
combustible decking

Decking: Those on exposed side to be 1-hour rated,
non-combustible or heavy timber

INTENTIONALL’

LEFT BLANK

INTENTIONALLY LEFT BLANK

Decking: Specific requirement for decking surface

shall be of ignition resistant material, heavy timber, or
| non-combustible material.

Ignition resistant material definition provided: Tested

according 1o ASTM 84 for 30 minuses

| Flame spread Tess than 25 with evidence of no

progressive combustion
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[ Advance Planning

Although a Red Flag Waming was not in effect for Orange County on November 15, 2008, it was
in other Southern California counties. Due to these warnings, CAL FIRE requested a special
staffing pattern be implemented across the region. The OCFA asked CAL FIRE to approve the
staffing enhancements for implementation on November 14, 2008. The following staffing pattermn
was approved by CAL FIRE and in place the morning of November 15:

One Type 3 strike team with four-person staffing—five engines and a Chief Officer

The staffing of a second helicopter

The increased staffing of five engine companies in the wildland interface areas—from
three firefighters each to four—referred to as the “Grey Book” stations

& An additional fire dispatcher at the Emergency Command Center

A conference call with CAL FIRE, USFS, and multiple county fire agencies was conducted at
9:00 am., November 15. OCFA’s Assistant Chief Kramer and Division Chief Fleming, the OCFA
Duty Officer. attended the meeting. A briefing on the status of the Tea and Sayre fires was
provided, as well as current weather for Orange and other counties. The forecast for Orange
County did not include a Fire Weather Watch or Red Flag Warning. In fact, the predicted winds
for the local area were supposed to be relatively light—diminishing by 2:00 p.m. that day. OCFA
routinely monitors weather forecasis and takes appropriate action. When extreme winds and
red-flag conditions do exist, the OCFA implements procedures established by Operations
SOP 209.13, Extreme Weather Plan Winds/Red Flag & Rain/Floods.

As a cooperating member of the California Fire and Rescue Emergency Mutual Aid Plan, the
OCFA committed three strike teams of engines out-of-county prier to the start of the Freeway
Fire. The mutual aid system is founded on the principle of neighbor helping neighbor. When an
emergency overwhelms an agency’s ability to manage it on its own, other fire departments voluntarily
provide resources, if possible. The system allows for an arderly escalation and distribution of
resources.

Additionally, neighboring Orange County MetroNet fire agencies had committed four strike teams
of engines to the Tea and Sayre fires, including an OES engine strike team. A total of 35 fire
engines and 7 strike team leaders from the OCFA and other County fire agencies were assigned to
fires outside the County at the start of the Freeway Fire.

As OCFA resources are committed on a mutual aid response, personnel are recalled to staff relief
engines to ensure adequate station coverage. All OCFA stations vacated due to the deployment of
units outside the County were cavered either through the use of backdill {ten engines) or by the
on-coming shift personnel (five engines). Table 5 shows the commitment of strike teams on
November 14, 2008, by the OCFA and MetroNet Out-of-County Strike Teams.
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Table 5: OCFA and MetroNet Qut-of-County Strike Teams
November 14, 21

Fire Strike Team Day/Time Committed
ORC Strike Team 9328C and XOR Strike o

Tea Team 1421 A and 14224 November 13, 2008
OES Strike Team 1830C, including one

Tea | OCFA engine (OES-E303), as part of OES November 13, 2008, 11:47 p.m.
Type 1 strike team (1830C)

Tea | ORC Strike Team 1400A November 14, 2008, 3:55 am.

Sayre | ORC Strike Team 1402A November 15, 2008, 12:40 am.

Sayre | XOR Strike Team 1423A November 15, 2008

Pre-planning for emergency events is routine for the OCFA. Operational plans exist or are under
development for many high-risk arcas. A few weeks prior to the Freeway Complex Fire, a tabletop
exercise was conducted to bring stakeholder agencies (OCFA, LACO, Corona Fire Department,
CAL FIRE RRU/BDU. San Bernardino CFD, Chino Valley IFD, Anaheim Fire Department,
Orange Fire Department, USFS, and South Operations) together. The goal was to develop and
review operational plans for the wildland-urban interface area along the 91 Freeway corridor. The
exercise provided chief officers the opportunity 1o consider a variety of events to better understand
fire progression and fire spread potential. Decision frigger points and a course of action were also
developed for each event. This tabletop exercise proved to be highly beneficial; some of the first
responding chief officers to the Freeway Fire had been exercise participants.

‘One trigger point and its course of action was demonstrated through by OCFA Battalion 2 while
en-route 1o the fire. Based upon the radio traffic from the initial attack crews, Bartalion 2 ordered
twa strike teams 1o report to OCFA Station 53 in east Yorba Linda. This was done to get ahead of
the fire and place additional engines into Yorba Linda, which was in the direct path of the rapidly
advancing fire from Corona.

When the Department Operation Center opened at 11:30 a.m., the call back of off-duty
personnel was initiated to get all available relief and surge apparatus in-service.

As the request far resources at the fire increased, the OCFA needed 1o begin staffing uncovered
fire stations, relief, and surge apparatus. When the Department Operation Center (DOC) opened at
11:30 a.m., staff was tasked to initiate the call back of off-duty personnel and to get all available
relief and surge apparatus in-service as soon as possible. Battalion Manpower Coordinators were
organized to handle the hundreds of telephone calls necessary to meet this goal. The majority of
necessary staffing was achieved within eight hours. By 10:00 p.m. November 15, all eritical
staffing needs had been met.

‘On Sunday, November 16—with continued Santa Ana winds along with multiple fires burning in
Southern California and the potential for area resource drawdown—ithe Duty Officer ordered all
suppression personnel be held on duty. This action increased manpower available w0 stafl
emergency apparatus from normal daily staffing of 253 personnel to 462 suppression personnel
By noon on Sunday, all personnel who were not required were released.
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In addition to the extra engines that were staffed by full-time Firefighters, OCFA reserve
firsfighters staffed ten patrols, thres squads, four water tenders, one helicopter support unit, and
five engines. These units were assigned to stand-alone Reserve Stations 3, 11, 14, and 16 and
combination Station 23. The staffmg level in the Emergency Commeand Center (ECC} was
augmented with two additional dispatchers and one additional dispatch supervisor. One Division
Chisf and two Staff Captains were recalled to begin staffing the DOC.

The advance planning accomplished early Fridny, Noverher 14, prior to the Freeway Fire and the
following staffing actions proved to be key in OCFA's ability to engage the fire. As the fire
rapidly spread into neighborhoods in east Yorba Linda and Angheim Hills, the OCFA was still
ahle to sustain response coverage for other portions of its service area.

Emargency erews from throughout the state respond to the requast for mutua aid
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[ Incident Narrative

Summary

The following is a chronological perspective of the firefighting efforts that took place in the cities
of Corona, Yorba Linda, Anaheim, Brea, Chino Hills, and Diamond Bar on November 15 through
19, 2008. The event is now known as the Freeway Complex Fire. This report is as accurate and
complete as possible. Since the specifies of this incident are complex and it occurred so rapidly,
the actions of every fire company, the events that took place in every community, or the
circumstances that surrounded every I annot be described in detail. Personnel from all ranks
and assignments were interviewed, hundreds of documents were reviewed, and several hundred
radio transmissions were listened to in the development of this narrative.

Though it started as a wildland urban interface fire, the Freeway Complex Fire quickly became an
urban conflagration. Destroyed structures included 203 residences, 2 commercial structures (one
in Yorba Linda and one in Brea), and 17 out-buildings. Damaged structures included 117
residences, 6 commercial structures, and 36 out-buildings. In total, 30,305 acres of watershed were
consumed across six cities and four counties. Suppression cests exceeded $16.1 million, and
property loss has been estimated at nearly $150 million.

Preplanning

The Freeway Complex Fire occurred in a designated mutual threat zone. The original vegetation
fire in this jurisdictionally contiguous area received initial attack responses from multiple
agencies, including the OCFA (ORC), Corona Fire (COR), Anaheim Fire (ANA), CAL FIRE, and
the United States Forest Service (USFS). The high degree of coordination behind this emergeney
response was not accidental. Three weeks prior to the incident, a tabletop exercise scenario was
conducted with these and other area responders. Predicted fire spread, values at risk, operational
trigger points, communications, and other related issues were discussed and modeled. This
tabletop exercise was greatly responsible for some of the quick decision making behind early
resource ordering, including additional engine strike teams and airerafl

The Freeway Complex Fire destroyed or damaged approximately 320 residences, &
commercial structures, and 53 out-buildings.

Based upon the predicted weather patiems, which included sirong Santa Ana winds and low
humidity for the weekend, the OCFA had placed a special staffing patter into effect on Friday.
November 14, 2008. To prepare for the weather patier, the OCFA had one Type 3 engine strike
team (ORU 9329C), consisting of five wildland engines and a Chief Officer (Hawkins), staged at
the OCFA Regional Fire Operations and Training Center (RFOTC). Tn addition to ORC
Helicopter 41 (HC41) that was already on duty, ORC Helicopter 241 (HC241) was staffed with a
pilot and erew chief. Also, five fire engines located at stations near wildland areas were up-staffed
from three firefighters to four. An additional dispatcher was also added to the Emergency
Command Center (ECC)

A day earlier, on November 13, ten engines from the OCFA (ORC Strike Team 1400A and ORU
Strike Team 9328C) were sent 1o the Tea Fire in Santa Barbara County. In addition, the Office of
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Emergency Services (OES) engine strike team based in Orange County was activated. It was sent
10 the Tea Fire along with thres Type 1 engine strike teams from non-OCEA fire departments in
Orange County. At 12:40 a.m. on November 15, five additional GCFA engines (ORC Strike Team
1402A) were sent 1o the Sayre Fire in Los Angeles County. Prior to the start of the Freeway Fire,
all vacancies created within OCFA fire stations by these deployments were filled.

Day 1- November 15,2008

AL%:0] am. on November 15, the Corona Fire Department (COR) received reports of avegelation
fire on the north side of the 91 Freeway, east of Green River Drive. COR Dispatoh sent units,
including a Battalion Chief (COR B3 [Samuels]) and three engines (COR BR1, BR3, and E2).

AL %03 am., the OCFA ECC received the first of many 911 calls reporting the same fire along the
north side of the westbound 91 Freeway east of Green River Diive. The first caller reported the
fire to be approximately one-half acre but building rapidly. Subsequent calls gave varying
descriptions and locations, indicating to the dispatchers the fire was moving rapidly west along the
freeway toward the Green River Golf Course. Incident Narrative — Map 3 shows the point of
otigin of the Freeway Complex Fire

The ECC entered a High Watershed Dispatch into the Computer Aided Dispatch (CAT) system at
9:07 2.m., sending wnits to the fire’s reported location. This initial dispatch was comprised of the
following:

One Division Chief (ORC D5 [Fleming])
Three Battalion Chiefs (ORC B2 [Reeder], ORC B2 [Aubrey], and ANA B1 [Pilar])

Seven, single increment engines (ORC E10, E15, 53, and E832 and ANA ES, ES, and
E10)

One ORU Sirike Team 9329C (ORC B27 [Hawkins]; ORC E247, E250, E307, E318, and
E339)

Two hand crews (ORC Crew 1 and Reserve Crew 18)

Three helicopters (ORC HC41 and HC241; OCSD Duke)

Two patrols (ORC P10 and P32)

One fire bulldozer (ORC Doger 2)

o Three water tenders (ORC W7, W10, and W16)

In Table 6, Freemont Canyon RAWS indicated
responding personnel had to contend with mild
temperatures of 75°F, low relative humidity of
8 percent, and sirong east/northeast winds sustained
al 43 mph, gusting up to 61 mph. Winds were
higher than expected based on the recent National
Weather Service (NWS) predictions and morning

briefing on statewide fire conditions. m,
g T

Freemont Canyon RAWS
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Table 6: Freemont Canyon RAWS—Santa Ana Mountains Firefighting resources arriving on scene experienced Santa Ana winds blowing between 40 to 60
_ _ mph. Homes localed on Penny Royal Drive and Feather River Road in Corona were identified by
Time T""“l’:"‘m“ Wind Speed Gust Speed Rdlative ORC Battalion 2 (Reeder) as immediately threatened. Units on scene attempted to take tactical
CF) (mph) (%) positions to best facilitate structure protection. Incident Commander Samuels faced a rapidly
g am. 75 43/61 8 escalating wind-driven wildland fire that was extending into a nearby residential neighborhood.
3pm. 3¢ 25 /45 7 With limited resources on scene, he directed a flanking attack on the wildland fire, With assistance

ORC Battalion 2 (Reeder) was on the initial dispatch and, while responding to the fire, was
monitoring the radio traffic of the COR units already on the soene. At 9:19 am., Battalion Chief
Reoder relayed to the ECC that COR units were on soene and reporting an immediate threat to
structures. Batialion Chief Reeder requested two Type 1 engine sirike teams  ten engines and two
Chief Officers stage at OCFA Station 53 in Yorba Linda; this anticipated the fire's possible
move into Orange County. He also requested fixed wing aircraft ~air tankers ~ be dispatched.

The first order for air tankers was placed at 9:19 am. They were dispatched at 9:35 a.m. and
arrived over the fire at 10:10 am.

The order for aireraft was placed by the OCFA ECC to the CAL FIRE Perri¢ ECC; however, the
order was not immediately filled. Shortly before 9:12 a.m., COR Dispatch contacted CAL FIRE
Perris ECC and discussed the need for ground resources and a helicopter, Air tankers were not
ordeted by COR Battalion 3 (Samuels) when the initial equipment request was made. When Chief
Reeder’s order was delivered 0 CAL FIRE Perris ECC, there was some confusion regarding the
actual need for fixed wing aircraft. More calls between COR Dispatch and CAL FIRE Perris ECC
resulied in confirmation for the air tanker request only after COR ES was reported lo be
surreunded by fire. The air tankers were dispaiched at 9:35 am. out of San Bemardine Airport.
The first air tanker arrived at 10:10-a.m. B

A minute after Battalion Chief Reeder made his requests,
Anaheim Fire Engine 10 (ANA E10) reported COR was
on scene, Approximetely one acre of grass was bumning
along the north side of the 91 Freeway. At 9:21 a.m., two
strike teams from OCFA were dispatched to stage at Fire
Station 53, ORC Strike Team 1403A included ORC
Bantalion 44 (Cruz) and ORC ES, E23, E34, E35, and E53.
ORC Strike Team 14044 included ORC Battalion 7
(Whitzker) and ORC E27, E31, E38, ESS, and E826.
While en-route to Station 53, the strike team leaders heard
the requests for immediate need resources and diverted to
the City of Corona with the hope to help stop the fire
there. This decision left the original request unfilled to
have two strike teams stage at ORC Station 53.

COR Battalion 3 (Samuels) artived on scene about the
same time and assumed the Freeway Fire Incident
Command. This information was provided to the ECC at
9:23 a.m. and was relayed to responding units. ANA Baitalion 1 (Pillar) arrived a few minuies
later and was assighed Structure Protection Group (SPG) responsibility. Around 9:30 aun., Pillar
placed an order to the Incident Commander for three additional engine sirike teams 15 engines.

Palm trees show how strong the wind
blew during the fire
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coming from CAL FIRE Riverside County, the United States Forest Service (USFS), and
Orange County, the opportunity for control was hopeful.

Approximately 9:27 a.m., a tragedy almost ccourred when COR ES became surrounded by fire
and experienced & burn-over event, When the Freeway Fire began, COR ES was on scene of o
medical aid in a neighborhood less than a mile away. Once COR ES cleared the medical call, it
contacted COR Dispatch and was assigned to the fire. COR E5 chose to access the fire from a
service road between the fire origin and the threatened homes. This decision put COR ES in a
dangerous position between the main fire and the threatened homes, with unburned vegetation
between the crew and the fast moving head. Within minutes, the COR ES Captain radioed they
were being overrun by fire and were unzble to escape. COR BRI, supported by multiple vater
drops from ORC HOA1 and HC241, rescued the trapped firefighters and averted  iragedy. This
event resulted i minor bums and smoke inhalation to two firefighters assigned to COR ES.
TIncident Narrative - Map 4 is a map showing the near miss entrapment.

By 9:30 am., CAL FIRE Baitalion Chief Deyo artived on scene and brisfly spoke with the
Incident Commander. He also met with CAL FIRE Battalion Chief McBride, whe had been sent to
the fire as the CAL FIRE Agency Representative. Chief Deyo was direoted to assume the role of
Operations Section Chief for the Freeway Fire. Sub 1y, he conducted a re i of
the fire and established control objectives.

During Chief Deyo’s reconnaissance, radio communication problems between agencies on two
different racio systems became critical. CAL FIRE was operating on the statewide VEHF
frequencies, while COR, Anaheim Fire, and OCFA uniis were operating on their 800 MHz radios.
Operating on & single compatible radio system is the safest and most preferred communication
methodology. ANA Battalion 1 (Pilar) provided Chief Deyo with an $00 MHz portable radic,
enabling him to with other d-level personnel. Later that day, Orange County
Communications (OCC) was asked to initiate a patch between the VHF and the 800 MHz systems
10 establish one common command frequency.

Around 9:30 am., the OCFA ECC became
the Central Ordering Point for the fire. This
was done to ensure all resource orders for
petsonnel, supplies, and equipment were
properly  placed and  tracked. The
effectiveness of the central ordering point is
crucial to the success of the fire control
efforts. As the need grew, resource orders
were entered into the Regional Ordering
Support System (ROSS), which allowed

- N . % access to firefighting and support resources
Aerial view nf the fire’s path along the Green River Golf  from  multiple  regions in  Southern
Course and homes bordering the Santa Ana Riverriparian.  California.
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Shortly after assuming the Central Ordering Point responsibility, an order for additional airoraft
was placed to South OPS. Orders for engine strike teams, hand crews, and bulldozers would soon
follow. A recent change in the resource ordering miles, which was & result of lessons learned in the
2007 fire siege, allowed for 5 engine strike teams—25 engines—to be directly requested from
neighboring mutusl gid regions. These 25 engines from the CAL FIRE — Riverside County
immediately responded without processing delays. Around 10:30 am., the first of these strike
teams arrived at the fire. The others arrived around noon.

The first ORC fire engine amived in Corona and
moved into the fire area at 9:23 am. The fire was
uncontrolled and unpredictable. In response, ORC
Battalion 3 (Aubrey) directed ORC: E27—assigned
to ORC Strike Team 1404A—to take independent
action upon arival. Indicating the fire was moving
rapidly, the threat to structures was such that
individual compeny officers had to rely on their
situation to dictate tactics and operational priorities.
This is a departure from desired and normal
command and control strategy, but it necessary
when confronted with & wide and rapidly
progressing fire front. For the mext 30 mimues,
resources responding inta Corana were directed
into the threatened residential areas between the
fire origin and the Green River Golf Course.

The fire was bordered by & golf course, an notive
river, and & multi-lane freeway. All set up the best
potentisl containment opportunity for the Freeway
Fire. Unfortunately, at 10:00 a.m., & spet fire was
reported west of the Green River Golf Course. Hand crews and bulldozers were staged neatby and
quickly encircled the spot, containing it to a small area. At 10:08 a.m., while retuning to the golf
course to pick up a load of water, ORC HC241 noticed another spot fire west of the golf course,
approximately 1.1 miles from the nearest burning stmcture. In less time than it took for HC241 to
snoricel & load of water from the golf course pond—about 45 seconds, this spot fire, coupled with
the topography and the wind, headed &t high speed for the City of Yorba Linda. HC241 attempted
to slow the fire by dropping its load of water, but the impact was negligible, When mterviewed, a
helicopter crew member described the water drop as “a thimble of water in a firestorm.” Incident
Narrative — Maps 5 and 6 are maps showing the multiple spot fires caused by ematic fire
behavior.

OCFA helicopter makes & water drop over fire

ORC Division § (Fleming) arrived on the scene at 10:05 a.m. and proceeded to establish a unified
command with Chief Officers from COR, CAL FIRE, Ansheim Fire, and Chine Valley
Independent Fire District. The location of this initial command post, established at 10:12 am., was
at the Jack in the Box parking lot st Crest Ridge and Green River Drive, Corona.

The BNSF railcars left on tracks were not threatened by fire and did not contain any
cargo.
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While firefighters were working near the railroad right-of-way, Butlington Northem Santa Fe
(BNSE) Railroad was requested to stop all rail traffic through the fire area as a safety precaution.
The outcome of the request inadvertently resulted in several railoars being abandoned on the
tracks, prompting concems from citizens and firefighters that some railcars may have been
carrying hazardous materials, OCFA Safety Officer Hutnyan was sent to the area and tasked to
examine the situation. He quickly determined the railoars were not directly threatened by fire and,
in fact, did not have hazardous cargo. The railcars were eventually removed from the area by
BNSF employess.

AU10:10 am, Air Attack and the first fixed wing air tanker were reported to be flying over the
fire. This began the coordinated air assault to protect homes along the wildland fnterface. Tt also
began eswblishing perimeter control fines to help direct the fire's spread away from other
inhabited areas. Air assets would prove to be critical in establishing these control lines and
protecting firefighters and threatened stractures, In total, 17 firefighting helicopters flew
approximately 108 hours and dropped in excess of 278,357 gallons of water. Twelve fixed wing
ar tankers and four lead airplanes fueled and re-supplied out of Hemet Ryan and San Bemardino
Air Bases, flew approximately 110 hours and dropped 308,435 gallons of retardant on the fire.
This figure includes the work of Tanker 910 (DC-10 aircraft). It made ten drops eight on
November 15 and two on November 16 in the Yorba Linda/Chino Hills area for a total of
109,445 gallons of retardant.

At 10:20 am., ORC Battalion 2 (Reeder) reported the fire would reach the city limits of Yorba
Linda within 30 minutes. Recognizing the threat to Yorba Linda, Battalion Chief Reeder placed an
mmediate need request for four more Type 1 engine sirike teams 20 engines and 4 Chief
Officers to stage at OCFA Station 53 in the City of Yorba Linda. He also requested the Brea
Police Department and the City of Yorba Linda be notified of the impending arrival of the fire.
They were to start evacuations. BattaHon Chief Reeder predicted the fire would fmpact homes
located in the Brush Canyon community within map page 741 grids B4, F4, and GS (Thomas
Brothers 2009 Edition). The ECC made contact with the Brea Police Department and City staff
shortly thereafter.

Although 2 collaborative decision, the responsibility for evacuation is statutorily a law
enforcement function. This allows fire departments to focus on control efforts. The number of
citizens who evacuated at any one time in any single area of the City is unknovn; however, nearly
9,000 dwellings were impacted in
Yorba Linda by the evacuation order
as a result of the Freeway Complex
Fire. At the height of the firefight, an
estimated 24,000 citizens of Yorba
Linda were evacuated or kept from
returning to their homes due to safety
concerns.

At the onset of the evacuation, traffic
gridlocked in  some areas as
emergency apparatus tried 1o enter
the neighborhoods while residents
tried to exit The Brea Police
Department and other assisting law

Byacuations Underovay

Page 53

Freeway Complex Fire — November 2008

enforcement agencies took control of the traffic flow, which helped firefighters gain access to
threatened homes. In any firefighting effort, rescue is the first priority. However, in ihis case,
resident self-evacuation was in effect assuring rescue from an active fire front would be
minimized. Notably, with such an expansive and escalating evacuation boundary, the residents
stayed calm and followed evacuation directions. Throughout the moming, reports of arderly—but
slow—evacuations were relayed to the ECC.

ORC Assistant Chief 2 (Kramer) responded to the fire at 10:23 am. Assistant Chief Kramer
assumed the role of ORC Incident Commander as part of the unified command. The responsibility
of the Operation Section Chief pesition for the Freeway Complex Fire was assigned to ORC
Battalion 2 (Reeder). To provide strong leadership and incident management, the fire area was
divided into manageable geographical and functional areas of responsibility. The highest level of
these responsibilities were branches, of which two were initially established for the Freeway
Complex Fire. Branch [ was the Yorba Linda Branch assigned to ORC Division 5 (Fleming) and
included all structure threats in Yorba Linda. Within the Branch, smaller geographical divisions
and functional groups were established. Several Structure Protection Groups were tasked first to
protect those homes at the greatest threat of burning and second, wherever possible, to extinguish
already blished fires in structures. vehicles, and vegetation. Incident Narrative — Map 7
shows a map of the Freeway Complex Fire Branch and Division boundaries.

Branch Il was assigned to CAL FIRE Battalion Chief Deyo, whe initially had been assigned
Operations Section Chief when the fire was in Corona. Branch IT included the wildfire control
efforts that eventually burned through the Chino Hills State Park. This front raced into the City of
Chino Hills through Tonner and Carbon Canyons to the Los Angeles County line—burning into
the city limits of Diamond Bar. Divisions Y and Z were established within Branch IL. The primary
objective focused on establishing perimeter control to minimize the spread of the fire. Battalion
Chief Deyo also faced the challenge of ensuring firefighting efforts were continuing in Corona,
while trying to release as many resources back to Orange County.

With the fire burning out of Aliso Canyon and backing into Brush Canyon, it now headed toward
Big Hom Mountain Way, Blue Ridge Drive, Merryweather Circle, Evening Breeze Drive, Pine
Meadow Way, Camino de Bryani, Kodiak Mountain Drive, and Brush Canyon Drive. Any
available fire units were moved to these and other threatened neighborhoods. The Operation
Section Chief (Reeder) placed a call to the ECC ordering 20 engine strike teams—100 engines—
of various configurations. Orange City Division Chief Eichoff assumed the Yorba Linda Structure
Protection Group from ORC Battalion 3 (Aubrey). who was assipned to assist Branch 1. Division
Chief Eichoff recognized the community of Hidden Hills was going to be overrun by the fire and
instructed unassigned units to move there.

‘With the fire advancing into the City of Yorba Linda, the Operations Section Chief ordered an
additienal 20 engine strike teams—100 engines and 20 Chief Officers.

At 10:43 am., a 911 caller reported a second fire to the ECC. This one was buming near the
Olinda Alpha Landfill, located off Valencia Avenue near Carbon Canyon. The Brea Fire
Dep (BRE) they were resp 10 a fire reported near the landfill, The OCFA.
sent a modified high watershed dispatch response, including:

Two Battalion Chiefs (ORC B23 [Phillips] and B8 [Wells]y
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o Four engines (ORC E47, E62, 223, and E817)
*  One medic unit (ORC M26}
* Twa patrols (ORC P23 and P26}

The same wind that was driving the Freeway Fire into Yorba Linda was now pushing the new fire
through the east through the City of Brea toward Diamond Bar and the 57 Freeway. Brea Fire
units arrived on scene at 10:49 am. and reported a one-acre fire moving quickly. ORC Battalion 8
(Wells) arrived on scene at 10:55 a.m. He reported the fire in Brea was two to three acres adjacent
o the Olinda Alpha Landfill. He also reported there was a direct threat to structures and ordered
three Type 1 engine sirike teams—15 engines—and air support, Battalion Chief Wells assumed
the Landfill Fire Incident Command and initiated communications with BRE units.

Within minutes, Battalion Chief Wells made contact with BRE Battalion Chief Monioya. A
unified command, along with three structure protection groups, was established for the Landfill
Fire. Additionally, units were assigned to begin perimeter control efforts. The highest concern was
the Landfill Fire would eventually cross the 57 Freeway and destroy the homes west of it. The
command post was subsequently moved to Brea Fire Station 3 at the intersection of Lambert Road
and Kraemer Boulevard.

About 10:50 a.m.. ORC Wildland 1 (Ewan) arrived at the Freeway Fire. To gauge the direction
and speed of the wildland fire, he attempted to flank it and get far enough in front to predict its
path. Ewan later reported he was unable to drive fast enough to keep up with the fire spread, which
at times was estimated to be over 1,000 acres per hour. Motorists driving west on the 91 Freeway
reported that at speeds of 50 mph, they were unable 1o stay ahead of the fire’s main body

The first two strike teams into Yorba Linda, XOR ST1424A (Espinoza) and XOR ST1425A
(Hirsch), arrived about 10:56 a.m. They deployed along Alpine Lane, Big Hom Mountain Way,
and Blue Ridge Drive. Facing fires driven by wind gusts up to 70 mph, these two strike teams and
dozens of others moved from neighborhood to neighborhood throughout the day and into the

night

The Freeway Fire crossed the city limits of Yorba Linda at 10:58 am., destroying its first of
hundreds of homes in Orange County. After racing through Brush Canyon, the fire bumed the
residence at 27185 Mermryweather Circle before fire crews were able to mount a defense. At the
same time, ORC HC241 reported seeing small fires in the area of the Black Gold Country Club,
This was several miles downwind from the main bady of the Freeway Fire and upwind from the
Landfill Fire. Due to the location of the fires, HC241 reported these as new fires, not spot fires
from either the Freeway Fire or the Landfill Fire. With a water drop from HC241, golf course
personnel were able 10 contain the small spots with garden hoses. Incident Narrative — Map §
shows a map of the first homes impacted by the Freeway Fire in Yorba Linda.

At the same time, the ECC received multiple reports of a fire on the hillside below the Robert
Diemer Water Filtration Plant. ORC E9, E37, and E61 and Staff 2 were deployed to that location
ORC E61 arrived at 11:13 a.m. and reported that this appeared to be a new vegetation fire. In less
than 30 minutes, the units on scene were able to get the fire under control. These units were then
redeployed to the Freeway Fire.

In Branch I, CAL FIRE Division Chief Toups was assigned Division Y at 11:30 a.m. Chief Toups
‘was tasked 1o determine where control lines could be established and how firing operations might
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be used to provide containment. Highway 71 was to be a key holding point, wanting to keep the
fire south of Aliso Canyon. By noon, the wind had pushed the fire well past Aliso Canyon,
heading for Chino Hills State Park and the thousands of acres of vegetation that would
subsequently be consumed before any control was attained.

The fire moved through residential neighborhoods from Brush Canyon o the San Antonio
neighborhood  a.5.5 mile span in less than five hours.

As the fire progressed imto Yorba Linda and grew to be a threat to more neighborhoods, the
unified command also grew. The unified command for the Freeway Fire now included
representatives from GCFA, CAL FIRE, Corona Fire, Chino Valley Independent Fire District,
Angheim Fire, and the Brea Police Department,

The unified incident commanders established initial control objectives, which were to hold the fire
east of Aliso Canyon and Yorba Linda Boulevard, south of North Ridge Trail, and north of the 91
Freeway. Initial objectives also wers to
evacuate east of Yorba Linda Boulevard
and La Palma Avenue and to establish a
Chino Hills State Park Contingency Plan.

In Yorba Linda, decorative vegetation,
palm trees, and even ground cover on
center medians served to fuel the fire’s
progression. Embers were driven into attic
vents, undemeath roof tiles, and into any
unprotected  openings.  Firefighters
employed a firefighting tactic known as
“bump and o  moving from home to
home and street to street after knocking
down visible fire. Dispatchers continued to relay reported structure threats to the Cperations
Section Chief, and available units were deployed.

Ember thower in advance of flams front

With every major incident or disaster, the OCEA Department Operations Center (DOC) is
activated. The DOC supports the needs and demands of the incident, directs the recall of
personnel, coordinates the backfill of apparstus, and monttors other operational needs. At 1130
am., ORC Division 3 (Robinson), who had assumed he Duty Officer assignment from Chief
Fleming, arrived at the ECC. The DOC was activated and staffed by noon. Once opened and
staffed, incident communications and incident ordering was moved into the DOC, As soon as was
possible, Fire Management Activity Grants (FMAG) were submitted to the State of Califomnia
Office of Fmergency Services (GES) for each fire, Both were subsequently approved, thereby
establishing reimbursement criteria for the cost of fighting the fires.

A primary function of the DOC was to ensure available relief apparatus were staffed and made
available for emergency response andfor station coverage. The paramedic engine reconfiguration
procedure was implemented. Twelve advanced life support (ALS) paramedic engine companies
were divided and then reconfigured to either (1) a basic life support (BLS) engine company ot (2)
a paramedic assessment engine company (PAU), plus six paramedic vans. This allowed for more
engines to be deployed, while maintaining ALS medical coverage in the unaffected areas.
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Department manpower coordinators (MPC) were organized and directed to hire personnel for all
un-staffed apparatus. During the incident, 36 relief/surge engine companies and a truck company
were staffed and placed into service. Some of these units were sent to the incident, and others were
used to provide station coverage. While searching for relief apparatus, several engine compantes
thought to be in reserve were discovered to have been placed into service by off-duty personnel.
They were self-dispatched to the Freeway Fire. This was done outside the normal command and
control systems. Personnel on these units jected themselves into the firefight without checking in
with fire ground commanders or notifying them where they were operating. Some units also
lacked proper communication equipment. These actions created serious personnel safety and
fireground accountability concerns.

Critical decisions were made by the assigned Duty Officer regarding coverage of empty OCFA
fire stations. Given the continued weather and an uncertainty as to the causes of the Freeway and
Landfill fires both of which were burning in the most northern portions of Crange County and
directly upwind from structures & conservative coverage pattern was maintained for all
remaining OCFA response areas. All reserve companies were staffed, dispatch criteria was
‘modified for selected call types, and surge apparatus was outfitted for service.

Ag the fire moved into Yorba Linda, the Incident Command Post (ICP) was relocated to Yorba
Linda Regional Park. A Logistic Section Chief, ORC Battalion 13 (Runnestrand), was dispatched
10 the park to begin the establishment of a formal base camp. Later, the location and size of this
patk was determined to not be well suited to handle the necessary long-term logistical needs of an
incident this size. The base camp was relocated to Irvine Regional Park at midnight the first day.
This facility, better suited to support a large incident, was within a reasonable travel distance to the
fire. Branch V was censidered foe remole o be adequately supported from the base, se a spike
camp was established.

By 11:30 am,, ORU Strike Team 9329C
Hawkins had been released from the Corona
area and was fully engaged i Box Canyon.,
A the fire moved toward the Hidden Hills
community, these engines and others
protected homes along Foxtail Drive and Via
Lomas de Yorba, Because the fire had moved
into the area so quickly and without warning,
residents in these areas were trying to
evacnate while firefighting resources were
attempting o gain access. It soon became
evident the residents were in significant
danger from the fire. The Brea Police
Department  was called to expedite the
evacuation. Reports were also recetved that
fire was impacting homes near Los Monteros
and Los Adornos, ORC Patrol 23 reported to the Incident Commander that the Archstone
Apartments located at River Bend and Cross Creek Roads were also immediately threatened. The
fire, continued ts rapid and uncontrollable assault on multiple fronts. Incident Narrative - Map 9
shows amap of the Fresway Fire progression fnto the Hidden Hills community.
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At approximately 11:45 am., several units were deployed into the Savi Ranch commercial district.
The unils followed up on numerous reports of automatic fire alarms and alse extinguished fires
that had moved into the trees and ornamental vegetation. Flying embers found openings and
combustible material at several of the businesses. These fires were extinguished as they were
found. For the next several hours, units were committed to the area to ensure commercial losses
were kept to a minimum.

In Brea, at the Landfill Fire, additional structure protection groups (SPG) were established. Brea
Bartalion 2 (Wood) was assigned the Kraemer SPG and given engine resources (XOR ST 14274)
to protect the homes surrounding Brea Fire Station 3. Brea Engine 2 reported the fire was within
200 yards of Brea-Olinda High School, and a request was made to the Brea Police Department to
close Wildeat Way to all public traffic. In Brea, four homes were destroyed; six others damaged.
The Brea Olinda School District sustained major dsmage around its high school campus, including
the loss of several secondary buildings at Brea Canyon High School. Incident Narrative — Map
10 shows a map indicating the perimeter of the Freeway and Landfill Fires.

Los Angeles County Fire Department Assistant Chief Watson and Deputy Chief Bryant arrived at
the Landfill Fire command post. They discussed their concern that the north flank of the fire
presented a throat to the Tonner Canyon, Diamend Bar, La Habra, and Hacienda Heights
communities. With limited available resources, Baltalion Chicfs Wells and Montoya asked if Los
Angeles County Fire Department would be able to provide tactioal support to those communities.

Battalion Chiefs Montoya and Wells reorganized the Landfill Fire firefighting effort. They created
two branches and four structure protection groups, Single increment initial attack resources were
formed into a strike team to better coordinate firefighting efforts and fire ground accountability
(ORC Strike Temm 1406A [Brice]). During this meeting, Batalion Chief Reeder contacted
Battalion Chief Wells and advised of the anticipated merging of the Freeway Fire and the Landfill
Fire semetime thal evening. The decision would ultimately be made o manage the two fires as a
Complex, and establish the Landfill