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Very truly yours,

Exhibit H: Syphard et al., Land Use Planning and Wildfire: Development Policies
Influence Future Probability of Housing Loss, PLoS One, Vol. 8 ¢71708
(2013)
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ExhibitI: Hills for E:

eryone, M6 Cougar Corridor Movement Study (2014)
ExhibitJ: Beier ¢t al., The Cougar in the Santa Ana Mountain Range, California (1993)

Gubriel M.B. Ross

LS
ce: Claire Schlotierbeck, Hills For Everyone
Todd Spitzer, Orange County Board of Supervisors
Steve Harris, Community Development Director, City of Yorba Linda

List of Exhibits:
Exhibit A: Cielo Vista Draft Environmental Tmpact Report (November 2013)
Lxhibit B: Gabriel Ross, Cielo Vista Project Draft Environmental Impact Report, Jan.

22,2014
Exhibit C: Yorba Linda Water District, Comments Regarding the Notice of Preparation

(NOP) of EIR for Proposed Cielo Vista Project (Project No. PA100004),

August 2, 2012
Exhibit D:  Orange County LAFCO, Response to NOP for Cielo Vista Project, August 1,

2012
Exhibit E: Chino Hills State Park General Plan (1999)
Exhibit F:  Orange County Fire Authority, Freeway Complex Fire After Action Report

(2009)
Exhibit G: Hills For Everyone, A 100 Year History of Wildfires Near Chino Hills State

Park (2012)
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Exhibit A can be found at
the following website:
http://ocplanning.net/planning/land/projects/
cielo
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396 HAYES STREET, SAN FRANCISCO, CA 94102
T:(415) 552.7272 F: (415) 552.5816

wew.smwlaw.com

January 22, 2014

Via E-Mail and FedEx

OC Planning
Attn: Ron Tippets

300 N. Flower Street

Santa Ana, CA 92702-4048

E-Mail: Ron.Tippets @ocpw.ocgov.com

Re: iclo Vista Project Draft Environmental Impact Report

Dear Mr. Tippets:

On behalf of Hills For Everyone, we write to comment on the Cielo Vista Project
Draft Environmental Impact Report (“DEIR”). Hills For Everyone is a non-profit
organization that strives to protect, preserve, and restore the environmental resources and
natural environs of the Puente-Chino Hills and surrounding areas for the enjoyment of
current and succeeding generations, and is closely following the County’s processing of
the proposed Cielo Vista Project and the associated Esperanza Hills Project.

As detailed below, the County has failed to comply with the California
Environmental Quality Act, Public Resources Code sections 21000, et. seq. (“CEQA™)
and California Code of Regulations § 15000 et seq. (“Guidelines™) in its review of the
environmental impacts of the proposed Project. Further, approval of the Project would
violate state Planning and Zoning Law, Government Code sections 65000 et seq. The
County may not approve the Project until (1) it is revised to comply with state Planning
and Zoning law, and (2) environmental review of the revised project fully complies with
CEQA

L The DEIR Fails to Satisfy CEQA’s Requirements.

The EIR is “the heart of CEQA.” Laurel Heights Improvement Ass’n v. Regents of
Univ. of Cal., 47 Cal. 3d 376, 392 (1988) (citations omitted). It is

Mr. Ron Tippets
January 22, 2014
Page 2

an environmental “alarm bell” whose purpose it is to alert the public and its
ible officials to envi 1 changes before they have reached
ecological points of no return. The EIR is also intended *to demonstrate to
an apprehensive citizenry that the agency has, in fact, analyzed and
idered the ecological imy of its action.” Because the EIR must
be certified or rejected by public officials, it is a document of
accountability.

Id. (citations omitted)

‘Where, as here, the DEIR fails to fully and accurately inform decisionmakers and
the public of the environmental consequences of proposed aclions, it does not satisfy the
basic goals of the statute. See Pub. Res. Code § 21061 (“The purpose of an
environmenial impact report is to provide public agencies and the public in general with
detailed information about the effect that a proposed project is likely to have on the
environment . . ")

As aresult of the DEIR s numerous and serious inadequacies, there can be no
meaningful public review of the Project. The County must revise and recirculate the
DEIR in order to permit an adequate understanding of the environmental issues at stake.

IL.  The DEIR’s Flawed Project Description Does Not Permit Meaningful Public
Review of the Project.

In order for an EIR to adequately evaluate the environmental ramifications of a
project, it must first provide a comprehensive deseription of the project itself. “An
accurate, stable and finite project description is (he sine qua non of an informalive and
legally sufficient EIR." San Joaguin Raptor/Wildiife Rescue Center v. County of
Stanislaus, 27 Cal. App. 4th 713, 730 (1994) (quoting County of Inyo v. City of Los
Angeles, 71 Cal. App. 3d 185, 193 (1977)). As a result, courts have found that even if an
EIR is adequate in all other respects, the use of a “truncated project concept” violates
CEQA and mandates the conclusion that the lead agency did not proceed in the manner
required by law. San Joaguin Rapror, 27 Cal. App. 4th at 729-30. Furthermore, “[a]n
aceurate project description is necessary for an intelligent evaluation of the potential
environmental effects of a proposed activity.” fd. at 730 (citation omitted)., Thus, an
inaceurate or incomplete project description renders the analysis of significant
environmental impacts inherently unreliable.

Here, the DEIR does not come close 1o meeting these established legal standards.
The DEIR fails to describe four of the most critical components of the proposed Project:
(1) the adjacent Esperanza Hills development; (2) the nearby Bridal Hills and Yorba
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Linda Land developments; and (3} new oil drilling operations on the Project site.
Environmental review of Cielo Vista in isolation from these four components of the

Project would represent improper segmentation of environmental review under CEQA.

A.  TheE: E

I tisa C it of the Project.

The Esperanza Hills Project, a significant residential development, is proposed for
the area located directly east of the proposed Cielo Vista Project site. DEIR at 2-1. The
County released the Draft Environmental Impact Report for Esperanza Hills (“Esperanza
Hills DEIR,” attached hereto as Exhibit A) on December 2, 2013. Esperanza Hills would
include the construction of 340 dwelling units and major grading activities on a 469-acre
parcel adjacent 1o the Cielo Vista Project site. Cielo Vista and Esperanza Hills will share
waler and sewer facilities, and at least one of the access corridors to the Esperanza Hills
sile may be constructed as parl of Cielo Vista,

CEQA prohibits piecemealed review of two developments that are truly a single
project. The statule defines a “project the whole of an action, which has a potential
for resulting in either a direct physical change” or “a reasonably foreseeable indirect
change in the environment.” CEQA Guidelines § 15378(a); see also CEQA Guidelines §
15378(c) (term “project”” means the whole of the “activily which is being approved”)
Thus, an agency must take an expansive view of any particular project as it conducts the
environmental review for that project. See McQueen v. Bd. of Directors, 202 Cal. App
3d 1136, 1143 (1988) (term “project” is interpreted so as to “maximize protection of the
environment'*).

An “EIR must include an analysis of the environmental effects of future expansion
or other action if: (1) it is a reasonably foreseeable consequence of the initial project; and
(2) the future expansion or action will be significant in that it will likely change the scope
or nature of the initial project or its environmental effect.” Laurel Heights, 47 Cal. 3d at
394-96. Laurel Heighis requires a project proponent to analyze future expansion and
other such action in an EIR if there is “telling evidence” that the agency has either made
decisions or formulated reasonably definite proposals as to future uses of a project in the
future. /d. at 396-97.

Here, there is ample evidence that the Esperanza Hills project is a foreseeable
consequence of Cielo Vista, and that the two are, under CEQA’s definition, the same
project. Most obviously, the Cielo Vista Project will provide Esperanza Hills with
required access corridors and water and sewer connections. They are, in effect, a single
project building houses on two adjacent and closely-related sites. Access to the
Esperanza s site may be provided by access corridors 1o be constructed as part of the
Cielo Vista Project. DEIR at4.10-11. The Yorba Linda Water District has advised
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representatives of both development projects that water and sewer services and facilities
must be planned and designed together. See Yorba Linda Water District, Comments
Regarding the Notice of Preparation (NOP) of EIR for Proposed Cielo Vista Project
(Project No. PA100004), August 2, 2012 (attached hereto as Exhibit B). Even if Cielo
Vista and Esperanza Hills were separate projects, CEQA would still require the County to
consider their environmental impacts together. Construction of the Cielo Vista access
corridors and utility eonnections are the first steps toward development of Esperanza
Hills.

Established CEQA case law holds that the analysis of environmental effects must
oceur at the earliest discretionary approval, even if later approvals will take place. See,
e.g., Bozung v. Local Agency Formarion Comm., 13 Cal. 3d 263, 282 (1975) (expressing
the importance of environmental review “at the earliest possible stage”). The
environmental impacts associated with this additional development must be analyzed
with those of the Cielo Vista Project. The Orange County Local Agency Formation
Commission (“LAFCO™) has also requested that the County prepare a combined analy
of the environmental impacts of the Cielo Vista and Esperanza Hills projects. See
Orange County LAFCO, Response o NOP for Cielo Vista Project, August 1, 2012
(attached hereto as Exhibit C).

In any event, because the two developments are so closely related, a single EIR
would provide the most efficient and effective environmental review. A single EIR will
provide a more comprehensive evaluation of environmental impacts and will also assist
the County in erystallizing its analysis of alternatives to the development of widely
dispersed, single-family homes in this portion of the Puente-Chino Hills-.

1. Segmenting Review of Cielo Vista and Esperanza Hills Conceals
the Magnitude and Significance of the Project’s Impacts.,

By artificially segmenting its environmental review of the Cielo Vista and
Eisperanza Hills developments, the County has concealed the magnitude and significance
of the Project’s environmental impacts. Certain impacts caused by Cielo Vista that are
deemed less than significant under the EIR’s standards would be significant when
combined with the impacts of Esperanza Hills.

For example, the Project’s greenhouse gas emissions and impacts on global
climate change would be significant according to the threshold in the DEIR if the DEIR
also accounted for the greenhouse gas emissions from Esperanza Hills. The DEIR
estimates that Cielo Vista will generale 2,283 metric tons of carbon dioxide equivalent
(“MTCO") per year. DEIR at 4.6-24. The County’s threshold for determining whether
a Project would result in a significant impact is 3,000 MTCOqe per year. Id. Because
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Cielo Vista would not exceed the County's threshold, the DEIR concludes that the
Project would result in a less than significant impact with respect o greenhouse gas

issions. Id. The E Hills DEIR esti that E: Hills will generate
nearly 7,000 MTCOe per year. Esperanza Hills DEIR at 5-272. Together, these two
developments greaily exceed the County’s significance threshold.

But according to the DEIR's current analysis, the greenhouse gas emissions and
impacts on global climate change from Cielo Vista are not even cumulatively
considerable. DEIR at 4.6-27. Yet the Esperanza Hills DEIR admits that the greenhouse
gas emissions and impacts on global climate change, as well as noise impacts, from that
development alone are significant and unavoidable. Esperanza Hills DEIR at 10-1. The
DEIR's elaims that these categories of impacts are less than significant for Cielo Vista
create a misleading portrayal of the environmental impacts of the whole Project. Only a
single EIR would provide the complete environmental review that CEQA requires.

B. The Bridal Hills and Yorba Linda Land Developments Are
Components of the Project.

Any developments planned for the Bridal Hills, LLC parcel and the Yorba Linda
Land, LLC parcel are also y foreseeable o qr of the Cielo Vista
Project, and therefore must be considered part of the Cielo Vista Project. These two
parcels—Ilocated north and east of the Cielo Vista Project si are currenily
undeveloped, but it appears that significant development activity is planned for at least
one of these areas. In the Esperanza Hills DEIR, the County admits that the Bridal Hills,
LLC parcel “is a reasonably foreseeable development” and includes it in that document’s
analysis. Esperanza Hills DEIR at 4-2.

The Notice of Preparation for the Esperanza Hills Project explains that access to
both the Bridal Hills and Yorba Linda Land parcels will be provided for in the proposed
Esperanza Hills lot layout and street design. Esperanza Hills NOP at 1. The Esperanza
Hills DEIR also admits that the Esperanza Hills development will provide the access
corridor for the Bridal Hills development. Esperanza Hills DEIR at 4-2. In fact, the
Esperanza Hills NOP contains a Vegetation/Biological Resources Map for the
“Esperanza Hills Specific Plan Area” that includes the Bridal Hills and Yorba Linda
Land parcels within the project boundary. Esperanza Hills NOP at 11, Exh. 5.

Development of the Bridal Hills and Yorba Linda Land parcels therefore
conslitules a reasonably [oreseeable consequence of the Cielo Vista Project, and must be
considered part of the Cielo Vista Project. Lauwrel Heights, 47 Cal. 3d at 394-96. The
environmental effects of all of these develapments, along with those of Cielo Vista,
should be collectively evaluated in a single EIR.

SHUTE, MIHALY
C—=WEINBERGERue

Mr. Ron Tippets
January 22, 2014
Page 6

C. Oil Drilling on the Project Site is a Component of the Project.

As part of the Project, a 1.8-acre parcel located in Planning Area 1 (the “drilling
pad”) is proposed Lo be zoned R-1(0) and may be the site of new and continued oil
operations—including consolidation of oil wells relocated from the rest of the project site
and slant drilling of new wells below ground. DEIR at 2-28. These new and continued
oil operati i a y I ble consequence of the Cielo Vista Project,
and therefore must be considered part of the Cielo Vista Project. An operating well is
currently located within the drilling pad area, DEIR at 2-29, and the Project maintains
access (o the drilling pad.

Nevertheless, the DEIR fails 10 adequately evaluate the impacts of these continued
operations. Instead, the County declines to analyze the impacts of these continued oil
operations because “permilting and site planning [will] be pursued by the oil operators™
and “the oil drilling pad would be developed for future oil operations as a separate project
should the oil operators choose to relocate to this area of the project site.”” DEIR at 2-29.
But CEQA requires the County (o analyze impacis at the earliest discretionary approval,
even if later approvals will take place. See Bozung, 13 Cal. 3d at 282. The County must
evaluate the environmental impacts associated with new and continued oil operations as
part of the Cielo Vista Project.

ML The DEIR Fails to Adequately Analyze the Project’s Environmental Impacts.

A.  The DEIR Fails to Accurately Analyze the Project®s Geology and Soils
Impacts.

The DEIR fails to adequately analyze the Project’s significant earthquake safety
risks. The DEIR's proposed mitigation measures are vague and incapable of reducing
these significant impacts to a less than significant level. The DEIR also fails to
acknowledge that the Project is inconsistent with policies of the Orange County General
Plan (*OCGP") and the City of Yorba Linda General Plan (“YLGP"') regarding geologic
hazards. These plan inconsistencies constitute significant and unavoidable impacts.

1. The Project Creates Significant Geologic Safety [Tazards.

The Whittier Fault—an active fault with a Fault-Rupture Hazard Zone that is
approximately 1,000 feet wide—bisects the Project site. DEIR at 4.5-10. Residential lots
are proposed within the fault rupture hazard zone. DEIR at 4.5-14. There is potential for
significant ground shaking at the Project site during a strong seismic event on the
‘Whiltier Fault, as well as fault rupture, liguefaction, landslides, slope instability,
dangerous soil expansion, and severe damage to nearby buildings. DEIR at 4.5-9 to -11.
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The DEIR explains that these impacts would be significant if the Project would
expose people or structures o potential substantial adverse effects, including the risk of
loss, injury or death, involving fault rupture, strong seismic ground shaking, seismic-
related ground failure, and landslides. DEIR at 4.5-13. The hazards associated with the
Whittier Fault clearly exceed this threshold.

Indeed, the DEIR admits that the Project could expose people or structures to such
adverse effects. {d. The DEIR concedes that the Whittier Fault could generate an
earthquake of Mw6.0 to 7.2 on the moment magnitude scale. DEIR at 4.5-10. An
earthquake of that magnitude can lead to “Major” earthquake effects, including “damage
(o most buildings, some to partially or completely collapse or receive severe damage.”
Even “[wlell-designed structures are likely to receive damage.” Id.

According Lo the 2013 Geolechnical Feasibility Study', a seismic event al the
Project site could result in “severe” shaking and could lead to “moderate to heavy”
damage. DEIR at 4.5-10.

Moreover, ground surface rupture could occur along the Whittier Fault trace.
DEIR at 4.5-9. But the DEIR admits that the precise location of the Whittier Fault trace
is unknown. DEIR at 4.5-14. The 2006 Geotechnical Evaluation estimates that the
Whittier Fault trace is located along the mid-point of the Whittier Fault Zone, but
concedes that a previous investigation determined that multiple branches of the fault exist
in the Project area. 2006 Geotechnical Evaluation 4. Active fault splays could oceur
outside of the “likely™ location of the main fault trace. fd.

Liquefaction, as well as other ground failure hazards can lead to ground failure
that can result in property damage and structural failure. DEIR at 4.5-15, The DEIR
determines that a potentially significant impact would occur if any structures are located
in areas potentially susceptible to ground failure hazards. d. The DEIR admits that a
portion of the Project site clearly has the polential for liquefaction, and that other areas
may also be susceptible to liquefaction and seismic settlement. fd.

! Appendix E to the DEIR includes two preliminary geotechnical reports to
support its conclusions: (1) Pacific Soils Engineering, Inc., Geologic and Geotechnical
Evaluation (2006) (%2006 Geotechnical Evaluation™); and (2) LGC Geotechnical, Inc.,
Geotechnical Feasibility Study, Proposed Development of Tentative Tract Map No.
17341, County of Orange, California (2013} (“2013 Geotechnical Feasibility Study™).
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The DEIR further admits that available information indicates the presence of
landslides and other gross slope instability conditions on a portion of the Project site.
DEIR at 4.5-15. The proposed grading for the Project is avoids “most areas suspected to
be underlain by landslides or susceptible to slope stability hazards,” but not all of those
areas {d. Inany event, the 2013 Geotechnical Feasibility Study admits that landslides
and other slope instability issues at the Project site have only been subject to a “cursory
review.” 2013 Geotechnical Feasibility Study at 5. No site-specific investigation has
been performed to determine the existence, depth, geometry and other characteristic of
landsliding. 2006 Geotechnical Evaluation at 10.

Overall, then, the EIR explains that the Whittier Fault ereates a serious potential
hazard for the Project. CEQA thus demands a thorough investigation of these
environmental impacts. Berkeley Keep Jets Over the Bay v. Bd. of Port Comrs. (2001) 91
Cal. App. 4th 1344, 1370 (lead agency must use best efforts to analyze potentially
significant impacts).

2 The DEIR’s “Mitigation” of the Project’s Geologic Hazards
Actually Represents Impermissible Deferral of the Analysis of
These Hazards.

In an attempt to mitigate these significant seismic impacts, the DEIR proposes
Mitigation Measure 4.5-1, which requires the Project Applicant (o prepare an additional
geotechnical report and receive further County approval prior to the issuance of grading
permits, but after Project approval. Id. The DEIR claims that the prescribed mitigation
measure, and compliance with applicable regulatory requirements, such as the California
Building Code, would reduce geologic hazards to less than significance. DEIR at 4.5-13.
But the DEIR provides no actual evidence to support this conclusion. The DEIR, and its
two supporting geotechnical reports, contain only bare assertions that these geologic
hazards will be mitigated.

FFor example, regarding seismic ground shaking, the future geotechnical report
would “determine structural design requirements as prescribed by the most current
version of the California Building Code . . . to ensure that structures and infrastructure
can withstand ground accelerations expected from known active faulis.” DEIR at4.5-18.
The DEIR states that the Project would implement these design recommendations to
reduce the potential for struetural damage and exposure to polential substantial adverse
effects, including the risk of loss, injury, or death, but only “(o the maximum extent
practical.”” DEIR at 4.5-15. The DEIR asserts that this would reduce potentially
significant seismic-related impacts to a less than significant level. Similarly, the 2006
Geotechnical Evaluation states:
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Southern California, in general, is a seismically active region and the
proposed improvements are likely to be subjected to significant ground
motion during the design life of the project. Remedial grading in
conjunction with the design of structures in aceordance with prevailing
seismic codes is held (o be an appropriate mitigation for this condition.

2006 Geotechnical Evaluation at 8. But the document provides no further analysis or
evidence to support the conclusion these risks will be mitigated.

In fact, the 2013 Geotechnical Feasibility Study plainly contradicts this
conclusion. That later analysis concludes:

New improvements will need (o be designed for seismic forces in
accordance with current building codes and regulations. However, there is
still a risk that the proposed residential structure could be damaged as a
result of an earthquake

Geotechnical Feasibility Study at 9 (emphasis added). The analysis thus makes ¢lear that
compliance with applicable building codes, regulations, and ordinances, alone, are not
suffieient to reduce seismic ground shaking impacts to less than significant levels. These
measures cannot correct for the Project’s unwise and uninformed placement of residential
buildings in an area of significant seismic hazards.

Regarding risks from fault rupture, the DEIR proposes that residential structures
would be located at a distance of greater than approximately 100 feet from the Whittier
Fault trace, in order to be consistent with the 30-foot setback requirement of the Alguist
Priolo Earthquake Fault Zoning Act. DEIR at 4.15-14. However, as discussed, above,
the DEIR admits that the specific location of the fault trace has not even been determined
yel. Instead of performing this essential investigation before the County considers the
Project, the DEIR would only require the future geotechnical report to later identify the
location of the Whittier Fault trace. The Project Applicant would then alter the Project
site plan so that proposed residences would be set back from the fault trace. /d. But until
these hazards are determined, the DEIR has simply failed to undertake the analysis
required to support its claim that risks related to surface ruptures are not significant. The
County must insist that the Project Applicant prepare the site-specific geotechnical report
and locate the fault trace before Project approval.

The DEIR also proposes (o defer meaningful analysis of ground failure hazards
until after Project approval. The DEIR explains that the Project would implement a
complex set of design recommendations identified in the future geotechnical report.
DEIR at 4.5-15 (Mitigation Measure 4.5-1). Together with compliance with California
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Geological Survey Guidelines and applicable building codes, the DEIR claims that the
Project would reduce the potential for significant liquefaction and other ground failure
hazard impacts “to the maximum extent feasible.” fd.

The DEIR also defers investigation of the stability of the Project’s existing and
proposed slopes until completion of the geotechnical report required by Mitigation
Measure 4.5-1, DEIR at 4.5-16. That Mitigation Measure requires an engineering
analysis 1o determine any necessary stabilization measures, and requires the developer ©
remediate the project site pursuant to the County Grading Code. 7d. The developer must
also design foundations and structures to meet Building Code requirements “to ensure the
safety of the physical site and structures for future residents.” Id. The DEIR concludes
that potentially significant impacts regarding landslides and slope stability would be
reduced to a less than significant level. Id.

But until the additional hnical report is the DEIR has simply
failed to analyze the full range of geologic hazards facing the Project. The DEIR
therefore has not provided substantial evidence (o supporl ils determination that risks
related to fault rupture, seismic ground shaking, ground failure, and landslides are less
than significant. The County cannot rely on this “mitigation measure” to reduce
significant impacts regarding fault rupture and other geologic hazards to a less than
significant level, because the County cannot even be sure of the nature of those hazards
until the additional analysis is completed. The County must insist that the Project
Applicant prepare the site-specific geotechnical report and locate the fault trace before
Project approval. See Sundstrom v. Cniy. of Mendocino, 202 Cal. App. 3d 296 (1988)
(deferral of environmental analysis until after project approval violates CEQA's policy
that impacts must be identified before project momentum reduces or eliminates the
agency’s flexibility to change its course of action). Fully disclosing this type of hazard is
notonly a core purpose of CEQA, but it is the plainly the responsible approach: the
County cannot reasonably approve a project without a complete understanding of the
hazards its residents may face.

Moreover, the geotechnical report will provide essential information regarding the
risk of geologic hazards on the Project site that could significantly alter the Project site
design. Significanily aliered to address these unknown geologic hazards, the Project
could create a host of new environmental impacts that the County has not yet analyzed.
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3. The DEIR Fails to Adequately Analyze the Project’s Consistency
with the Orange County General Plan and Yorba Linda General
Plan Regarding Geologic Hazards.

The Project is inconsistent with the Goals, Objectives, and Policies of the OCGP
and YLGP regarding geologic hazards. These plan i i ies constitute significant
and unavoidable impacts.

OCGP Public Safety Goal 1 is 1o “Provide for a safe living and working
environment consistent with available resources.” OCGP Public Safety Objective 1.1 is
“To identify natural hazards and determine the relative threat to people and property in
Orange County.” The Project is inconsistent with both of these requirements. The
Project would not create a safe living environment because it would expose people and
structures (o the risk of loss, injury or death, involving faull rupiure, sirong seismic
ground shaking, seismic-related ground failure, and landslides. The DEIR also
acknowledges that an additional geotechnical report must be prepared simply to
understand the geologic risks facing residents in the Project area. At the very least, the
County has not identified the relevant natural hazards or threats until this report is
completed.

The Project is also inconsistent with OCGP Public Safety Goal 2, to “Minimize
the effects of natural safety hazards through imp ion of appropriate
and standards which maximize protection of life and property.” The County cannot
possibly know how the information from the additional geotechnical report will change
the Project or affect the implementation of relevant safety standards. Nor does the DEIR
“create and maintain plans and programs which mitigate the effects of natural hazards,”
as required by OCGP Objective 2.1

The Project is also inconsistent with the YLGP Safety Element Goal 1, to “Protect
the community from hazards associated with geologic instability, seismic hazards.” The
DEIR does not even identify the full scope of hazards associated with geologic instability
and seismic events, much less protect the community from them. YLGP Policy 1.1 is to
“[r]equire “review of soil and geologic conditions to determine stability and relate (o
development decisions, especially in regard to type of use, size of facility, and ease of
evacuation of occupants,” but the Project Applicant has not undertaken the required
investigation.

The County has not performed a complete “review of soil and geologic
conditions” until it has completed the additional geotechnical report discussed in part
IIL.A.2. above. The County does not yet know how the information from the
geotechnical report will change the Project or affect the implementation of relevant safety
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standards. It therefore cannot accurately evaluate decisions regarding the Project’s “type
[ y, and ease of evacuation of oceupants.” Until it completes the
geologic analysis that the YLGP requires, the County cannot support the claim that
geologic hazards to the Project are less than significant

B. The DEIR Fails to Accurately Analyze the Project’s Wildland Fire
Hazards.

The DEIR fails to adequately analyze the Project’s significant wildland fu'e
hazards. The DEIR’s proposed mitigation me: particularly its ur
reliance on an untested emergency evacuation plan—do not reduce these significant
impacts o a less than significant level. The DEIR also fails (o acknowledge il
Project is inconsistent with the OCGP and YLGP policies regarding fire hazards. These
plan inconsistencies constitute significant and unavoidable impacts. See CEQA
Guidelines, Appendix G.

1. The Project Would Create Significant Wildland Fire Hazards.

The fire hazards caused by and affecting development in the Puente-Chino Hills
area cannot be overstated, a fact made abundantly clear by the devastation of the 2008
Freeway Complex Fire. See Orange County Fire Authority, Freeway Complex Fire After
Action Report (2009) (attached hereto as Exhibit D). The Project site is located in a Very
High Fire Hazard Severity Zone and has burned regularly: in addition to the Freeway
Complex Fire, it was subject to fires in 1943 and 1980. fd. at 15. The Project will
increase the size of the area’s wildland-urban interface.

Contrary to the DEIRs conclusions, the Project would clearly expose current and
future residents and sructures in the area to a significant risk of loss, injury or death
involving wildland fires. DEIR at 4.7-26. The DEIR nonetheless claims that wildland
fire risks will be less than significant. DEIR at 4.7-26 (finding that “compliance with
applicable regulatory requirements and implementation of the project features and
preseribed mitigation measures would reduce potentially significant impacts in these
regards to a less than significant level™).

The evidence, however, does not support the DEIRs conclusion. The Project’s
proposed residences would clearly be threatened by fire. They would be adjacent to and
intermixed with wildlands that have burned regularly. Despite the Project’s location in
an area of severe [ire hazards, the Project has been designed so that certain areas of the
Project will not benefit from the typical 170-foot fuel modification zone. DEIR at 4.7-33.
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Tn fact, the DEIR implies that the Project, a residential development located in the
urban-wildland interface, will actually redice wildland fire risk. The DEIR argues that
the existing Project site provides no fuel modification benefits, which exposes the
ting single-family residential uses to the west and south of the Project to substantial

sks of wildland fires. The DEIR claims that the Project’s fuel modification [eatures
would substantially reduce the risk of wildland fires to these existing single-family
residences. DEIR at 4.7-34:4.14-70 10 -73.

This argument is misleading. Even if the Project reduced the risk of fire to nearby
residences, the Project is adding 112 new residences to an area of severe fire risks. All
residences, new and old, are potential ignition sources. The DEIR also fails to evaluate
the impacts of increased risk of fire originating in the Project to the surrounding
environment, specifically the adjacent Chino Hills State Park. Such risk constitutes a
potentially significant impact to the park’s recreational and biological resources; the EIR
must analyze, disclose, and, if necessary, mitigate these additional impacts.

2. The DEIR Does Not Adequately Mitigate the Wildland Fire
Hazards.

The DEIR does not ensure that current and future residents of the Project and
surrounding developments will be able to safely evacuate the area in the event of a fire
emergency. The DEIR claims that in the event of a fire emergency, “the function of the
street system would remain and there would be available capacity to accommodate the
projected traffic volumes, in addition to emergency service vehicles.” DEIR at 4.7-26.
As discussed below, however, the DEIR does not demonstrate that the Project will have
an effective emergency evacuation plan. The Project’s wildland fire hazards therefore
remain significant

The DEIR admits that during the 2008 Freeway Complex Fire, residents
experienced gridlock on major streets when they attempted to evacuate the area. DEIR at
4.14-70. The Project, combined with other proposed developments nearby, will only
exacerbate this problem. Yet the DEIR does not adequately discuss cumulative impacts
associated with emergency evacuation requirements. Rather, the DEIR explains that the
County will evaluate all other developments “on a project-by-project basis™ to determine
consistency with applicable emergency response and evacuation plans. DEIR at 4.7-39 10
-40.

The DEIR relies on Yorba Linda’s October 2013 evacuation plan (o prevent the
evacuation gridlock that has occurred during past emergencies. DEIR at 4.14-70. But
the DEIR provides no traffic analysis or modeling to support the argument that Yorba
Linda’s evacuation plan will somehow allow residents of the Project and the surrounding
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areas to escape from a fire emergency. Past evidence points to the opposite conclusion.
The DEIR even notes that during an evacuation, residents would be diverted by deputies
and barricades from some main streets so that law enforcement and firefighting vehicles
could use them. Id. If this is the case, it would only reduce the road capacity that
evacuees could use.

The DEIR also fails to ensure that local and state fire and emergency service
providers will be able to access the Project during a wildland fire emergency. The DEIR
claims that “the function of the street system would remain and there would be available
capacity to accommodate the projected traffic volumes, in addition to emergency service
vehicles.” DEIR at 4.12-11. But the DEIR provides no traffic analysis or modeling to
support that claim. Therefore, the DEIR does not provide substantial evidence supporting
its conclusion that the street system would provide available capacity o accommodate
traffic volumes during a fire emergency. The Project’s fire-related impacts remain
significant.

The DEIR’s failure to include an effective emergency evacuation plan also
threatens the safety of Project and nearby residents in the case of an emergency related to
oil production facilities on site. The DEIR simply does not ensure that current and future
residents of the Project and surrounding developments will be able to safely evacuate the
area in the event of an emergency related to on site oil facilities.

The DEIR admits that new and continued oil drilling operations, including
consolidation of oil wells relocated from the rest of the project site and slant drilling of
new wells below ground, may cceur on the Project site. DEIR at 2-28. But the DEIR
concludes that with compli with applicable regulatory i and
implementation of certain Project Design Features (“PDFs™), operation of oil facilities
would not create a significant hazard (o the public or the environment. DEIR at 4.7-23,

The DEIR relies on PDFs 7-2 1o 7-7 to support this conclusion. But these PDFs
do not remove the risk that Project and nearby residents will need to evacuate the area in
the event of an vil-related emergency. PDEs -2 and 7-3 simply require buffer zones
between wells and new residences. PDF 7-4 reslates the requirements that all new wells
must comply with applicable law and regulations. PDF 7-5 prohibits public access to the
oil drilling pad, and PDF 7-6 prohibils new service roadways through open space areas.
PDF 7-7 requires the Project developer to notify homeowners regarding the previous use
of the site as an oilfield and the extent of continued oil production activities in the area.

An oil-related emergency, sucl fire or spill, could still occur, despi
implementation of these PDFs. Despite this fact, the DEIR provides no traffic analysis or
modeling 1o support any claim that the street system would provide available capacity o
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accommodate traffic volumes during an oil-related emergency. The DEIR therefore
provides no substantial evidence to support its claim that operation of oil facilities would
not ereate a significant hazard to the public or the environment and that a less than
significant impact would occur with regards to future oil operations.

3 The DEIR Fails to Adequately Analyze the Project’s Consistency
with the Orange County General Plan and Yorba Linda General
Plan Regarding Public Safety and Fire llazards.

Because the Project would expose current and future residents and structures in the
area (0 a significant risk of loss, injury or death involving wildland fires, the Project is
inconsistent with the Goals, Objectives, and Policies of the OCGP and YLGP regarding
public safety and fire hazards. These plan inc and
unavoidable impacts that the DEIR has failed (o recognize.

As described above, the Project’s wildland fire hazards remain significant even
with the identified mitigaticn. The Project is therefore inconsistent with OCGP Public
Services and Facilities Element - Orange County Fire Authority Goal 1, to “Provide a
safe living environment ensuring adequate fire protection facilities and resources to
prevent and minimize the loss of life and property from structural and wildland fire
damages.”

For the same reasons, the Project is inconsistent with YLGP Safety Element Goal
4, to “Protect people and property from brush fire hazards.” In the absence of a proven
emergency evacuation plan, the Project is also inconsistent with OCGP Public Services
and Facilities Flement - Orange County Fire Authority Goal 2, to “Minimize the effects
of natural safety hazards through implementation of appropriate regulations and standards
which maximize protection of life and property,” and OCGP Public Services and
Facilities Element - Orange County Fire Authority Objective 2.1, “To create and maintain
plans and programs which mitigaie the effects of public hazards.” The EIR must
acknowledge that the Project’s wildland fire hazards remain significant and grapple with
the fact that Project is inconsistent with the OCGP and YLGP. Until it includes this
analysis, the EIR s analysis of land use impacts is incomplete and invalid.

C.  The DEIR Fails to Accurately Analyze the Project’s Water Supply

Impacts.

The DEIR fails 1o accurately analyze the Project’s water supply impacts because it
does not determine the extent of new water infrastrueture facilities required for the
Project nor analyze the impacis of those facilities.
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1. The DEIR Fails to Ensure That the Project Will Have Sufficient
Water Supplies and Wastewater Treatment Facilities.

The DEIR makes unsupported assumptions about the availability of water
facilities for the Project. CEQA requires the County to perform a thorough analysis of
the Project’s planned water supply. The DEIR musi determine whether the proposed
water source is adequate to meet the Project’s needs and whether tapping it will cause
adverse environmental impacts. Vinevard Area Citizens for Responsible Growih, Inc. v.
City of Rancho Cordova, 40 Cal. 4th 412, 432 (2007). If a project’s proposed water
supply is uncertain or unreliable, the DEIR must identify an alternative water source and
consider the environmental impacts of using that source. Id.

The Yorba Linda Water District (“YLWD") completed the Northeast Area
Planning Study in March 2013 to evaluate the capacity of existing distribution system
facilities and deseribe new infrastructure required to provide water services (o the Project.
The Planning Study identified improvements that will be necessary (o meet the
anticipated water service and infrastructure demands within the YLWD's northeast area,
including both the Cielo Vista and Esperanza Hills developments. DEIR at 4.15-17 to -
18, Among these needed improvements, the Planning Study identified new pump
stations, a pressure reducing station, pipeline upgrades, an increase in the capacity of
exisling pump stations, and other potential improvements. DEIR at 4.15-18.

But the DEIR fails to ensure construction of the necessary water facilities for the
Project. The DEIR concludes that “final planning, buildout, and timing” of Cielo Vista
and Esperanza Hills “cannot be accurately ascertained at this time.” DEIR at 4.15-18. So
the DEIR simply proposes a mitigation measure that would require the Project Applicant
to work with the Yorba Linda Water District (o ensure an adequate water supply for the
area’s future residents and for fire safety purposes. Id. (Mitigation Measure 4.15-1).

This mitigation measure is simply too vague to ensure that existing and proposed
infrastructure will accommadate the Project’s estimated water demand, wastewater
generation, and solid waste generation. The DEIR's analysis of the Project’s water
supplies is therefore inadequate. In fact, during the Freeway Complex Fire, YLWD
facilities did not provide adequate firefighting water flow to effectively combat the
spreading blaze. Freeway Complex Fire After Action Report, Exh. D, at 64-65. Until the
County provides a detailed description of the water facilities that will serve the Project,
neither the County nor the public can evaluate whether this infrastructure will be
sufficient during a fire emergency. The DEIR therefore lacks the substantial evidence
necessary (o supports its claim that there will be an adequate water supply for the area’s
residents and for fire safety purposes.
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2. The DEIR Fails to Adequately Analyze the Impacts of New
Water Infrastructure That Must Be Built to Serve the Project.

The DEIR also fails 1o adequately describe or mitigate the impacts of new water
infrastructure that must be built to serve the Project. Under CEQA, the “ultimate
question” is whether an EIR adequately addresses the reasonably foreseeable impacis of
supplying water to the project. Vineyard Area Citizens, 40 Cal. 4th at 434, The EIR
must give decision makers sufficient facts to evaluate the pros and cons of supplying the
amount of water that the Project will need. Id. at 430-31. This must include a
description of the environmental impacts of necessary water facilities. Id. at 432,

The DEIR includes no analysis of the polential environmental impacts of the
improvements necessary to meet the Project’s anticipated water service and infrastructure
demands This is impermissible. Construction and operation of the improvements
necessary (o meet the Project’s anticipated water service and infrastructure demands
would cause ially significant envi | impacts. The DEIR must address the
impacts of likely future water facilities. Unless and until it does so, it will remain
incomplete and inv; See id.

D.  The DEIR Fails to Adequately Analyze the Project’s Traffic and
Transportation Impacts.

The DEIR fails to adequately analyze the Project’s traffic and transportation
impacts because it does not include the required analysis of transportation system
management and demand management for the Project, and because it interferes with
implementation of the Orange County Transportation Authority Commuter Bikeways
Strategic Plan (2009) (“Bikeways Strategic Plan™). The DEIR also fails to acknowledge
that the Project is inconsistent with the policies of the Orange County General Plan,
Yorba Linda General Plan, and Bikeways Strategic Plan regarding transportation

nt and alternative portation. These plan inconsistencies constitute
significant and unavoidable impacts.

1. The DEIR Interferes With Implementation of the Bikeways
Strategic Plan.

The DEIR mentions the Bikeways Strategic Plan, but at the same time prevents
implementation of that plan. The Bikeways Strategic Plan includes an “Action Plan™ that
identifies the tasks that the Orange County Transportation Authority (*OCTA™) will

{0 ensure the imp ion of the Bi Strategic Plan.” OCTA

Bikeways Plan at 15. These tasks include:

SHUTE, MIHALY
C—=WEINBERGERue

Mr. Ron Tippets
January 22, 2014
Page 18

- Promote that local jurisdictions to emphasize [sic] their i fon of
bicyclists within envi and planning 3

- Facilitate bikeway planning coordination efforts between jurisdictions and
other involved entities;

- Ensure that the needs for bicyclists and bikeways are considered in the
development of projects and programs within OCTA; and

- Review develop plans and envi 1 d and provide
comments, 1) to ensure that developers and local jurisdictions are
complying with the [Plan]], and 2) to encourage these entities to add local
supplemental routes that may not be on the regional bikeways plan, but
would enhance the overall connectivity of the bikeway system.

The DEIR does nothing to facilitate these tasks. The Project does not include the
addition of supplemental cycling routes to serve the Project or enhance the overall
conneclivity of the bikeway system. There is no evidence in the record (o suggest that
the County has encouraged the Project developers to do so. The DEIR even notes that no
bicycling facilities are currently located or proposed adjacent o the Project site, but fails
to encourage their incorporation into the Project. DEIR at 4.14-16. By failing (o even
discuss these elements of the Bikeways Strategic Plan, the DEIR gives OCTA nothing to
work with as it seeks to represent the needs of cyclists and bikeways as part of the
Project. Without more information about opportunities for cycling infrastructure and
demand for such alternative transportation, the OCTA cannot fulfill its task of ensuring
that the needs of bicyelists and bikeways are considered in the development of projects.

The County is required to ensure that OCTA can undertake the tasks included in
the Action Plan diseussed above. OCGP Transportation Element Poliey 2.4 requires the
County to “[a]pply conditions to development projects to ensure compliance with
OCTA’s transit goals and policies.” Unless the County does more to assist the OCTA to
implement the Bikeways Strategic Plan, the Project will be inconsistent with this policy.

2. The DEIR F to Adequately Analyze the Project’s Consistency
with the Orange County General Plan and Yorba Linda General
Plan Regarding Tralfic and Transportation.

The DEIR fails to provide the required analysis of transportation system
management and demand management for the Project. OCGP Transportation Element
Objective 6.7 requires developers of more than 100 dwelling unils (o submit a
Transportation System Management/Transportation Demand Management plan that
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“includes strategies, implementation programs and an annual monitoring mechanism to
ensure a reduction of single occupant bile travel ciated with devel 15
DEIR at 4.14-76.

The Yorba Linda General Plan also requires analysis of ransportation system
management and demand management for the Project. YLGP Circulation Element Goal
3 is to “Maximize the efficiency of the City’s circulation system through the use of

ion system and demand ies.” YLGP
Circulation Element Policy 3.7 requires “that new developments provide Transportation
Demand Management Plans, with mitigation monitoring and enforcement plans, as part
of required Traffic Studies, and as a standard requirement for development processing.”
The DEIR does not provide this analysis, and without it, the Project is inconsistent with
these YLGP requirements.

E. The DEIR Fails to Accurately Analyze the Project’s Noise Impacts.

The DEIR fails io accurately analyze the Project’s noise impacts because it
employs an impermissible standard of signifi that conceals i noise
impacts. The DEIR acknowledges that there are three appropriate standards by which to
judge the significance of noise impacts from the Project:

- Would the project result in exposure of persons to or generation of noise
levels in excess of standards established in the local general plan or noise
ordinance, or applicable standards of other agencies?

- Would the project result in a substantial perinanent increase in ambient
noise levels in the project vicinily above levels existing without the project?

- Would the project result in a substantial temporary or periodic increase in
ambient noise levels in the project vicinity above levels existing without the
project?

DEIR at 4.10-14. Appendix G of the CEQA Guidelines echoes these standards. But the
DEIR later states repeatedly that the Project would result in a significant noise impact
only if the noise level exceeds the 65 dBA CNEL limit in the Orange County Noise
Ordinance and the Project generates a noise level increase of greater than 3.0 dBA.
DEIR at 4,10 This actually represents a combination of the mulliple separate
thresholds of significance that conceals significant noise impacls.

Many of the Project’s noise impacts would clearly exceed one of the three relevant
significance thresholds. For example, the Project would increase the off-site traffic noise
levels by 3.5 dBA CNEL on the segment of Via Del Agua south of “A” Sireet. DEIR at
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4.10-18. And Project-related traffic noise impacts would exceed the Orange County
Noise Ordinance’s 65 dBA CNEL limit in numerous places. See DEIR at Table 4.10-6
and 4.10-7

But by evaluating noise impacts using a combination of these separate thresholds
of significance, the DEIR concludes that these impacis are not significant. According (o
the DEIR, the 3.5 dBA noise increase on Via Del Agua south of “A™ Street is not
significant because the ultimate noise level will not exceed 65 dBA. DEIR at 4.10-19.
And noise levels that exceed 65dBA are not significant because they do not involve
increases of 3.0 dBA. See, e.g., DEIR at 4.10-19 (“since the noise levels would not be
increased by greater than 3.0 dBA, off-site traffic noise impacts under Opening Year
(2015) traffic conditions would be less than significant™).

The amalgamated significance threshold paints a misleading picture of noise
impacts. As shown above, many of the Project’s noise impacts would be significant under
the separate thresholds provided in Appendix G and articulated in the DEIR itself. This
combined standard appears 10 have been invented solely to ensure that these impacts
appear to be less than significant. Notably, the Esperanza Hills DEIR, also prepared by
the County, uses separate thresholds as Appendix G intends. See Esperanza Hills DEIR
at 5-470. It determines that certain noise impacts are significant solely because they
result in an increase greater than 3.0 dBA CNEL. /d. at 5-482. The present Project’s
impacts would be significant, and would require mitigation, under the Esperanza Hills
standards. The Cielo Vista DEIR has no explanation for the difference between the two
documents” treatment of noise impacts. It is apparent that the DEIR’s noise impact
thresholds are not supported, or supportable, by substantial evidence. The Supreme
Court recently emphasized that, although agencies have some discretion in choosing how
to measure the significance of a project’s impacts, they must select an approach “that will
give the public and decision makers the most accurate picture practically possible of the
project’s likely impacts.” Neighbors for Smart Rail v. Exposition Metro Line, 57 Cal. 4th
439, 449 (2013). An agency may not use compliance with a threshold as a shield o
foreclose consideration of substantial evidence of an impacts significance. See Pratect
the Historic Amador Waterways v. Amador Water Agency, 116 Cal. App. 4th 1099, 1109
(2004); see also Mejia v. City of Los Angeles, 130 Cal. App. 4th 322, 342 (2005). The
County must use the thresholds of il in the Esp Hills DEIR to
evaluate Cielo Vista’s noise impacts.

F.  The DEIR Fails to Accurately Analyze the Project’s Consistency with
the Orange County General Plan and the Yorba Linda General Plan.

The Project is inconsistent with applicable City of Yorba Linda General Plan land
use designation for the site. As discussed above, the Project is also inconsistent with
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applicable OCGP and YLGP goals, objectives, and palicies regarding geolagic hazards,
public safety, fire hazards, and traffic and transportation.

Contrary to the claims made in the DEIR, and despite implementation of the
prescribed miligation measures, the Project would result in significant physical impacts
on the environment. Therefore, significant impacts would oceur due (o inconsisiencies
with applicable land use plans and policies.

1. The DEIR Violates CEQA Because the Project is Inconsistent
with the Orange County General Plan and the Yorba Linda
General Plan and Would Result in Significant Physical Impacts
on the Environment.,

The DEIR explains that the Project would have a significant impact if it would
conflict with applicable land use plans, policies, or regulations of an agency with
jurisdiction over the project . . . adopted for the purpose of avoiding or mitigating an
environmental effect.” DEIR at 4.9-7. As discussed above, the Project is inconsistent
with applicable OCGP and YLGP goals, objectives, and policies regarding geologic
hazards, public safety, fire hazards, and traffic and transportation. The impacts in these
substantive categories remain significant despite the DEIRs proposed mitigation
measures.

The DEIR evaluates the Project’s consistency with the YLGP because the Project
may be annexed by the City of Yorba Linda. DEIR at 4.9-16. The annexation process
would require the City to make certain discretionary approvals, including changes to the
City’s zoning designation for the Project area. The County’s EIR would serve as the
foundation for the City's required analysis of environmental project impacts resulting
from such changes. /d. Even without the potential annexation, the Project is within the
City's Sphere of Influence. The YLGP is thus an applicable land use plan, and the EIR
must evaluate the Project’s consistency with the plan.

The Project’s proposed density is greater than the maximum density allowed for
the Project site under Policies 1.2 and 7.4 of the Yorba Linda General Plan Land Use
Element. The YLGP Land Use Element designation for the project site is Low Density
residential with a range of 0-1.0 dwelling unit per acre. DEIR at 4.9-4. Including both
Planning Areas, the Project’s residential land uses would oceur at a density of 1.3
dwelling units per acre. The gross density of the Project exceeds the City’s permissible
densily range.

Because the Project conflicts with applicable land use plans and policies adopted
for the purpose of avoiding or miligating an environmental effect, the Project’s
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inconsistency with the General Plans is itself a significant and unavoidable impact. See
Pub. Resources Code § 21100(b)(2)(A): CEQA Guidelines § 15126(b) (describing
consequences of significant and unavoidable impacts). No amount of mitigation can
change the fact that the Project is inconsistent with the Orange County and Yorba Linda
General Plans. As discussed below, this inconsistency means that the Project also
violates state planning and zoning law.

Z The Project Violates State Planning and Zoning Law Because it
is Inconsistent with the Orange County General Plan.

The California Supreme Court has described the General Plan as “the constitution
for all future developments within the city or county.” Citizens of Goleta Valley v. Board
of Supervisors, 52 Cal. 3d 553, 570-71 (1990). To effectively guide development, siate
law requires that general plans musi “comprise an integrated, internally consistent and
compatible statement of policies . . . " Gov. Code § 65300.5. It also mandates that all
subordinate land use decisions, including specific plans, must be consistent with the
general plan. This requirement is known as the “consistency doctrine.” FUTURE v. El
Dorado County, 62 Cal. App. 4th 1332, 1336 (1998). It has been described as “the
linchpin of California’s land use and development laws” and “the principle which
infuses[s] the concept of planned growth with the force of law.” Napa Citizens for
Honest Government v. Napa County, 91 Cal. App. 4th 342, 355 (2001): Garat v. City of
Riverside, 2 Cal. App. 4th 259, 285 (1991) (disapproved on other grounds by Morehart v.
County of Santa Barbara, 7 Cal. 4th 725, 743 fn. 11 (1994)) (general plan must be
internally consistent).

A project cannot be found consistent with a general plan if it conflicts with a plan
policy that is fundamental, mandatory, and clear, regardless of whether the project is
consistent with other general plan policies. FUTURE, 62 Cal. App. 4th at 1341-42.
Even in the absence of a direct conflict, a local agency may not approve a development
project if it frusirates the general plan’s policies and objectives. Napa Citizens, 91 Cal.
App. 4that 378-79. Amendments fo the General Plan must maintain its internal
consistency. Gov't. Code § 65300.5.

The Project violates these state law requirements because it conflicts with and
frustrates clear policies within the Orange County General Plan regarding public safety,
fire hazards, peologic hazards, and transportation.

The Project conflicts with clear, fundamental general plan direclives regarding
public safety. Section ITLA. of this letter discuss these incons s in detail. OCGP
Public Safety Goal 1 is to “Provide for a safe living and working environment consistent
with available resources.” OCGP Public Safety Objective 1.1 is “To identify natural
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hazards and determine the relative threat to people and property in Orange County.” The
Project is also inconsistent with OCGP Public Safety Goal 2, to “Minimize the effects of
natural safety hazards throngh implementation of appropriate regulations and standards
which maximize protection of life and property.” These core principles of the County’s
General Plan articulate the County’s fundamental duty to promote the safety of its
residents during the land use planning process.

The Project is also inconsistent with important OCGP goals and objectives
regarding public safety and fire hazards. Section TILB. of this letter discuss these
inconsistencies in detail. OCGP Public Services and Facilities Element - Orange County
Fire Authority Goal 1 requires the County to ensure adequate fire protection facilities to
prevent and minimize the loss of Tife and property from structural and wildland fire
damages. OCGP Public Services and Facilities Element - Orange County Fire Authority
Goal 2 and Objective 2.1 require the County to minimize natural safety hazards and
mitigate the effects of those hazards. These are clear, basic directives to protect the
publie from natural hazards, including fires.

Finally, the Project is also inconsistent with OCGP objectives regarding

1 systemn and demand Section IILD. of this letter
discuss these inconsistencies in detail. OCGP Transportation Element Objective 6.7
requires the Project Applicant to analyze transportation systein management and demand
management for the Project. This requirement is unambiguous and elearly applicable to
the Project. It also represents an essential component of land use planning in a County
that suffers from some of the worst traffic congestion in the country. But the DEIR
simply fails to provide this analysis.

IV.  The DEIR’s Analysis of Project Alternatives is Inadequate,

The DEIR does not comply with the requirements of CEQA because it fails to
undertake a legally sulficient study of alternatives (o the Project. CEQA provides that
“public agencies should not approve projects as proposed if there are feasible alternatives
... which would substantially lessen the significant environmental effects of such
projecis.” Pub. Resources Code § 21002, As such, a major function of the EIR “is to
ensure that all reasonable alternatives to proposed projects are thoroughly assessed by the
responsible official.” To fulfill this function, an EIR must consider a “reasonable range”
of alternatives “that will foster informed decision making and public participation.”
CEQA Guidelines § 15126.6(a). “An EIR which does not produce adequate information
regarding alternatives cannot achieve the dual purpose served by the EIR ... " Kings
County Farm Bureau v. City of Hanford, 221 Cal. App. 3d 692, 733 (1990).
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As discussed above, the DEIR fails to adequately analyze the Project’s
environmental impacts. Had the County performed an adequate analysis, there is no
doubt that the document would have determined that the Project would result in
numerous significant environmental impacts, including impacts related to geologic
hazards, public safety and fire hazards, traffic and transportation, and land use
incompatibility. In light of the Project’s extensive significant impacts, it is incumbent on
the County to carefully consider a range of feasible alternatives 1o the Project. The DEIR
fails to do so. In fact, it analyzes only two meaningful alternatives—a Planning Area |
Only Alternative and a Large Lot/Reduced Grading Alternative—in addition to the No
Project Allernalive.

The Contested Easement Alternative is not a meaningful alternative because it is
virtually identical to the proposed Project. The only differences between this Alternative
and the Project would be the addition of a narrow access easement in Planning Area |
and a slight change (o (he lot configurations in Planning Area 1. DEIR at 5-29. All other
aspects of this Allernative would be the same as the Project. Id. The DEIR admits that
all of the impacts of the Contested Easement Alternative would be the same as those of
the Project, or closely similar. DEIR at 5-29 to -37. Therefore, it would not reduce or
avoid any of the Project’s significant impacts and is not an effective alternative. See, e.g.,
Waisonville Pilots Ass'n v. City of Watsonville, 183 Cal. App. 4th 1059, 1089-50 (2010)
(EIR was deficient for ng to include alternative that would avoid or lessen the
project’s primary growth-related significant impaets); see also Citizens of Goleta Valley
v. Bd. of Supervisors, 52 Cal. 3d 553, 566 (1990} (“|A]n EIR for any project subject (o
CEQA review must consider a reasonable range of alternatives to the project . . . [that]
offer sut i 1 over the project proposal.”).

To ensure that the public and decisionmakers have adequate information to
consider the effects of the proposed Project, the County must prepare and recirculate a
revised EIR that considers additional meaningful alternatives to the Project.

1. The DEIR’s Failure to Adequately Describe the Project and
Analyze Project Impacts Results in an Inadequate Range of
Alternatives,

As a preliminary matter, the DEIR s failure to disclose the severity of the Project’s
wide-ranging impacts or to accuralely describe the Project necessarily distorts the
document’s analysis of Project alternatives. As a result, the alternalives are evaluated
against an inaccurate representation of the Project’s impacts. The County may have
identified additional or different alternatives if the Project impacts had been fully
disclosed and Project setting had been accurately described.
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The DEIR fails to adequately evaluate the severity and extent of impacts related to
geologic hazards, public safely, noise, fire hazards, traffic and transportation, and land
use incompatibility at the Project site. The DEIR's conclusions that the Project’s impacts

have revealed that far more impacts were significant and unavoidable. The DEIR also
fails to describe three of the most critical compenents of the proposed Project, including
the adjacent Esperanza Hills development. An accurate accounting of the Project’s
impacts could sig y alter the and ca il of the DEIR s alternatives
analysis.

For example, a more accurate representation of the Project’s impacts could change
the DEIRs conclusion that the Large Lot/Reduced Grading Alternative is the
environmentally superior alternative. Further geotechnical analyses could determine that
construction in Planning Area 2 will lead to significant and unavoidable geologic
hazards. The EIR could then determine, in light of these impacts, that the a Planning
Area | Only Alternative, rather than the Large Lot/Reduced Grading Alternative, is
actually environmentally superior. This revision could be necessary if additional analysis
shows that Planning Area 2 will suffer from greater impacis related to fire hazards or
obstacles to emergency evacuation

The DEIR s failure to adequately describe the Project and its impacts also
necessitates consideration of additional alternatives. Accounting for the various aspects
of the Project left out of the EIR's consideration, a reasonable range of alternatives
plainly includes an alternative that does not allow new oil drilling or one that does not
provide access to the Esperanza Hills site. The EIR must be revised to analyze such
alternatives.

Moreover, without sufficient analysis of the underlying environmental impacts of
the entire Project, the EIR's comparison of this Project to the identified alternatives is
utterly meaningless and fails CEQA’s requirements. If, for example, the DEIR
concluded that the Project resulted in significant wildland fire hazards, as it should have,
the DEIR would be required to evaluate additional alternatives that did not pose these
risks. These additional alternatives would necessarily be off-site locations away from the
urban-wildland interface.

2, The DEIR’s Narrow Project Objectives Prevent Consideration
of Reasonable Alternatives.

The first step in conducting an alternatives analysis under CEQA is to define the
project’s abjectives. This step is crucial because project objectives “will help the Lead
Agency develop a reasonable range of aliernalives (o evaluate in the EIR.” CEQA
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Guidelines § 15124(b). Here, the County has identified eleven Project objectives. DEIR
al s

The County may not define the Project’s objectives so narrowly as (o preclude a
reasonable alternatives analysis. Warsonville Pilots Ass'n, 183 Cal. App. 4th at 1089,
The “key to the selection of the range of alternatives is to identify alternatives that meet
most of the project’s objectives but have a reduced level of environmental impacts,”
rather than to identity alternatives that meet few of the project’s objectives so that they
can be “readily eliminated.” Id.

The Project objectives listed in the DEIR violate this core CEQA principle. The
DEIR states that one of the Project’s objectives is 1o “[pjrovide a single family residential
project with a sufficient number of units allowing for necessary infrastructure and open
space in separaie but related planning areas so that the property cannot be further
subdivided." DEIR at 5-3. Another objective is to “[c]reate two planning areas that are
responsive to the site’s topography and that are consistent with adjacent single family
neighborhoods.” Id. Siill another objective is to “[p]rovide for 36 acres of conliguous
open space which can be offered for dedication to a public agency or to be maintained as
private open space.” Id. These objectives echo the design of the proposed Project so
closely that the objectives of the Project are essentially the Project itself. CEQA forbids
the use of this sort of circular logic to justify a project. Watsonville Pilois Ass'n., 183
Cal. App. 4th at 1089,

Additionally, the Project objectives specify criteria that are essentially unique to
the Project site. In this way, the DEIR ensures that only a limited range of alternatives
could possibly satisfy all Project objectives. The DEIR's pursuit of (hese objectives is
impermissible because it foreordains approval of the Project, or possibly the Planning
Area 1 Only Alternative. This is because the Large Lot/Reduced Grading Alternative
would fail o meet two of the Project’s basic objectives and would only partially fulfill
two others. DEIR at 5-28.

This one alternative alone does not constitute the “reasonable range” of
alternatives that CEQA requires. By designing its objectives (o make selection of the
Project’s site a foregone conclusion, the DEIR fails (© proceed according (o law.

3. The DEIR’s Range of Alternatives is Not Reasonable Because

None of the Alternatives Would Actually Reduce the Project’s
Impacts Overall.

The alternatives analyzed in the DEIR represent a false choice, because none
reduces a majority of the Project’s significant environmental impaets. In addition to the
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No Project alternative, the DEIR offers only two meaningful alternatives: the Planning
Area 1 Only Alternative and the Large Lot/Reduced Grading Alternative.

The DEIR itself concedes that both the Planning Area 1 Only Alternative and the
Large Lot/Reduced Grading Alternative would have environmental impacts similar to, or
even greater than, those of the Project. The Planning Area 1 Only Alternative would
actually result in greater impacts than the Project in several areas, including air quality,
geologic hazards, greenhouse gas emission, fire hazards, water quality, plan consistency,
public services, traffic, and utilities. Many other environmental impacts would be the
same under the Project and the Planning Area 1 Only Alternative.

The Large Lot/Reduced Grading Allernative might potentially reduce some
impacis relative to the Project due (o a decreased number of dwelling units. But the
Large Loi/Reduced Grading Alternative would result in grearer impacis than the Project
in several areas, including aesthetics, biological resources, land use and planning, and
wildland fire hazards. This Alternative would also result in less dedicated public open
space on the Project site. In fact, paradoxically, the Large Lot/Reduced Grading
Alternative would actually result in more extensive grading than the Project. DEIR at 5-
23. The Large Lot/Reduced Grading Alternative would result in impacts that are similar
(o the Project’s air quality, hazards and hazardous materials, hydrology, noise, and traffic
impacts.

The DEIR thus requires County decisionmakers to choose between alternatives
that, according to the DEIR, largely share the Project’s environmental impacts. The
County claims that the Large Lot/Reduced Grading Alternative is environmentally
superior, but this option still yields similar or greater impacls in many impact issue areas.
DEIR at 5-37 o -38. CEQA requires that “the discussion of aliernatives shall focus on
alternatives (o the project or its location which are capable of avoiding or substantially
lessening any significant effects of the project . . ..” CEQA Guidelines § 15126.6(b).
None of the DEIR's alternatives meet this requirement.

Given the truly extensive impacts that this Project would have on the environment,
the DEIR must include a rigorous, honest assessment of additional, less impactful,
alternatives. Without this opportunity, the DEIR asks the public to aceept on “blind
trust”” that the proposed Project is the best alternative. This approach is unlawful “in light
of CEQA’s fundamental goal that the public be fully informed as to the consequences of
action by their public officials.” Laurel Heights, 47 Cal. 3d at 494. Other feasible
alternatives are discussed below.
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4. Other Feasible Alternatives are Available and Must be Included
in a Reasonable Range.

The DEIRs analysis of alternatives is inadequate, and necessitates development of
additional alternatives for the Project. As discussed above, these alternatives must
actually reduce or eliminate the bulk of the Project’s significant environmental impacts.
For instance, the DEIR should identify and evaluate an off-site alternative, as well as
alternatives that reduce a majority of the Project’s significant impacts.

The Notice of Preparation explicitly identified an “Aliernative Location™ as one of
the alternatives to the Project, NOP at 13, but the DEIR does not include this altermative.
The DEIR’s reasons for determining that an alternative location is not a feasible
alternative are unconvincing. The CEQA Guidelines advise that “only locations that
would avoid or substantially lessen any of the significant effects of the project need be
considered for inclusion in the EIR.” CEQA Guidelines §15126.6(1)(2)(A). The DEIR
contends that:

“Selection of another parcel in the general vicinity of the project site would
likely result in similar or greater impacts than the Project . [blecause it
is likely that another site would not substantially reduce significant
environmental effects, this alternative was rejected from further
consideration.”

The EIR, however, is perfectly willing to consider other alternatives that do not
substantially reduce significant environmental effects—the Planning Area 1 Only
Alternative and the Large Lot/Reduced Grading Alternative. The EIR s dismissal of the
concept of an alternative site effectively dismisses these alternatives as well, reducing its
range well beyond the point of reasonableness.

Furthermore, the DEIR's basis for its dismissal is based on a faulty premise:
contrary to the DEIR’s im jon, it need not limit its consideration to alternative
locations “in the general vicinity of the project site.” In fact, the County should n
restrict its identification and evaluation of alternative sites to Orange County itsel
must assess alternative locations across the state. The revised alternatives analysis must
also evaluate various other options for meeting housing demands, looking beyond the
large-lot subdivision model presented by the Project. Infill sites and other non-sprawling
solutions must be considered as alternatives.

The DEIR also justifies its failure to consider alternative locations because “the
Project proponent does not own any other properties in the nearby local vicinity.” The
CEQA Guidelines do not support this reasoning. CEQA Guidelines section 15126.6
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(£)(1) lists many factors that may be considered when addressing the feasibility of
alternatives, including “whether the proponent can reasonably acquire, control or
otherwise have access to the alternative site (or the site is already owned by the
proponent).”” The DEIR does not discuss whether or not the Project Applicant can
reasonably acquire an allernative site, leaving its dismissal without the support of
substantial evidence. And importantly, “[n]o one of these factors establishes a fixed limit
on the scope of reasonable alternatives.” Id. The Project Applicant’s property portfolio,
alone, cannot justify the DEIRs failure to consider alternative locations for the Project.

V.  The DEIR Fails to Accurately Analyze the Project’s Growth-Inducing
Impacts.

CEQA requires an EIR to include a “detailed statement” setting forth the growth-
inducing impacts of a proposed project. Pub. Res. Code § 21100(b)(5): City of Antioch v.
City Council of Pitrsburg, 187 Cal. App. 3d 1325, 1337 (1986). The statement must
“[d]iscuss the ways in which the proposed project could foster economic or population
growth, or the construction of additional housing, either directly or indirectly, in the
surrounding environment.” CEQA Guidelines § 15126.2(d). It must also discuss how
projects “may encourage and facilitate other activities that could significantly affect the
environment, either individually or cumulatively.” Id. The DEIR here does not meet
these requirements in analyzing the impacts of the Project.

To the extent that the Bridal Hills and Yorba Linda Land parcels are not already
planned for development and the County does not consider them part of the Project, the
Project will induce growih on these parcels. Access (o these parcels will be provided
through Cielo Vista and Esperanza Hills. Development of these two parcels will
undoubtedly utilize infrastructure improvements, such as water treatment and delivery
facilities, that are planned to accommodate Cielo Vista and Esperanza Hills. The DEIR
completely fails to analyze the extent or environmental impacts of such growth-inducing
impacts.

Ala mum, the DEIR must analyze the additional population growth, new
residential units, and other development thal the Project would facilitate on the Bridal
Hills and Yorba Linda Land parcels, as well as any other nearby development areas. The
DEIR should identify the location and intensity of any such new development, and the
environmental impacts resulting from that development

VL. Conclusion.
The DEIR for the Project [ails 1o satisfy CEQAs requirements, and the Project

violates state Planning and Zoning law. For these reasons, the County must not consider
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the Cielo Vista Project further. The County must substantially revise the DEIR and
incorporate the Esperanza Hills development, along with the other omitted aspects of the

Project, into the Project and its environmental analysis. The County must then recirculate
the DEIR for public review.

Very truly yours,

SHUTE, MIHALY & WEINBERGER LLP

Gabriel M.B. Ross
cc:  Claire Schlotterbeck, Hills For Everyone
Todd Spitzer, Orange County Board of Supervisors
Steve Harris, Community Development Director, City of Yorba Linda
List of Exhibits;
Exhibit A: Esperanza Hills Draft Environmental Tmpact Report {December 2013)
Exhibit B: Yorba Linda Water District, Commen(s Regarding the Notice of Preparation
(NOP) of EIR for Proposed Cielo Vista Project (Project No, PA100004),
August 2, 2012
Exhibit C: Orange County LAFCO, Response to NOP for Cielo Vista Project, August 1,
2

Exhibit D: Orange County Fire Authority, Freeway Complex Fire After Action Report
(2009)
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Yorba Linda
Water District

Reiiable and Trusted Service
Tor More Than 100 Years

August 2, 2012

Ms. Channary Leng

OC Public Works/OC Planning
300 N. Flower Street

Santa Ana, CA 92702-4048

Subject: Comments regarding the Notice of Preparation (NOP) of EIR
For Proposed Cielo Vista Project (Project No. PA100004)

This is in response to the NOP for the subject project, dated July 5, 2012. Yorba Linda Water
District (District) is the water service provider and sewer collection service provider for the
proposed project area. On February 10, 2010 and June 6, 2012, the District provided
Conditional Will-Serve Letters for water and sewer services, respectively, for the subject
project. In those letters the following conditions were noted:

This letter is issued at the request of the developer for the enti process.
this Conditional Will-Serve Letter is not a contractual offer or commitment to provide service,
but a representation that the proposed development area is in, or may be annexed to the Yorba
Linda Water District. The applicant must satisfy certain conditions specified by the District and
agreed to by the applicant before service will be available to supply the project. Any future,
binding commitment by the District to service this project will be subject to the availability of
water and sewer facilities and the planning, design, and construction of adequate facilities to
meet the demands of the project in accordance with (1) the terms and conditions of a Pre-
annexation Agreement to be executed by the applicant and the District; and (2) the terms and
ions of an Application to an with the Yorba Linda Water District for Water and
Sewer Service executed by the applicant and the District; both in accordance with the District’s
policies existing at the time such agreements are executed.

In addition to the conditions noted above, District staff has had recent meetings with
representatives for the proposed Cielo Vista Project. Meetings have also taken place with
representatives for another proposed single-family residential project referred to as the Yorba
Linda Estates Project. This latter project would be located nartheasterly of the Cielo Vista
Project. These two proposed projects would develop the last major undeveloped parcels in the
District’s service area. The representatives for each of the two projects were advised that
water and sewer services and facilities for the two projects must be planned and designed in
concert to serve the combined area. That is, separate or piece-meal development of water and
sewer services is not acceptable.

1717 €. Mhiraloma Avenue  Placentiz, CA 92870 714-701-3100 714-701-3108 Fax

Yorba Linda
A4 Water District

In this regard, they were advised that the District is proceeding with a project called the
Northeast Area Water Service Planning Study. The study will be based on hydraulic modeling to
determine the various alternative means to service the potential new residential developments
as well as to meet the ultimate needs and goals of the District for this portion of the water
service area. A critical element to be factored into the study will be the fire flow requirements,
which we understand will be established in the near future by the Orange County Fire
Authority. The planning study is expected to begin in August 2012, and may be completed by
January 2013,

In Section 6 of the Cielo Vista Project Description Summary, Utilities and Infrastructure, Potable
Water, it states that "Points of connection for water utilities that would serve the project exist
in Aspen Way and Via del Agua.” This is an assumption that has not been validated.
Connection at these paints assumes that water can be made available from the existing water
facilities and infrastructure near the proposed project. This is yet to be determined; additional
water facilities are likely necessary, the cost of which will be proportionately borne by the
proposed project

Concerning sewer services for the projects, the representatives for the two projects were
advised that the District will require gravity-sewer service from all areas of the Yorba Linda
Estates Project, with such service extending southerly and westerly downward to and through
the Cielo Vista Project to connect to existing District sewers. Engineering studies by the project
developers will be required to confirm the size of the sewer lines throughout the projects, and
to confirm that the existing downstream sewers have adequate existing capacity for the
additional flow.

Should you have any questions regarding this letter, please feel free to contact me at (714) 701-

3102, or via email at sconklin@ylwe.com.
sincerely,

A0

Steve Conklin, P.E.
Engineering Manager

Copy: Andrew Keyworth, OCFA

LOCAL AGENCY FORMATION COMMISSION
Lo
ORANGE COUNTY
A t1,2012
B B
Ms. Channary Leng
o OC Public Works/OC Planning
g;‘:m WiLson 300 N. Flower Street
Santa Ana, CA 92702-4048
e Gt
escan
’H"F;’;:DT( SUBJECT: Notice of Preparation of an Environmental Impact Report
Genr
PATBATES
bt Dear Ms. Leng,
Jonganenn The Orange County Local Agency Formation Commission (LAFCO) has
Gy of Huringion Bosch reviewed the County’s Notice of Preparation of an Environmental Impact

Report for the Cielo Vista project. The project raises several concerns and
as a responsible agency, we appreciate this opportunity to comment on
the project as described in the Notice of Preparation.

PETER HERZOG

Counciememoer
Qo Lake Farest

JOHN MOORLACH

Fr LAFCO's interest in the Cielo Vista project as it relates to CEQA is as
follows:

Jomwmess

SRS 1. LAFCO is a responsible agency under CEQA for the future

ALTERNATE annexation of the Cielo Vista project to the City of Yorba Linda.

BiLL CAMPBELL

2. The project raises a number of substantive issues that have

Superr
Fo significant implications to LAFCO, the City of Yorba Linda, and the
ALTERNATE County of Orange.
ifeemes
o e In summary, the proposed development of the Cielo Vista project m
unincorporated Orange County without a definitive plan and process in
Do J McGReGoR place for annexation to the City of Yorba Linda raises issues about:
b '
» Consistency with existing County policies for spheres of influence
v (SOI) and the creation of developed, inhabited unincorporated
Sancebe islands.
Coy o Laguna Wwaods

The long-term delivery of reliable and efficient public services to
Joren CooamiwanTe future residents.

o ® The impacts to the City and its residents resulting from County
service providers travelling through the City and adjacent
residential neighborhoods to serve the Cielo Vista project.

12 Civic Center Plaza Room 235, Santa Ana, CA. 92701
(714)834-2556 « FAX (714) 8342643
P/ OCIBFCO.07G
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LAFCO AS RESPONSIBLE AGENCY

The Orange County Local Agency Formation Commission (LAFCO) is governed by the
Cortese-Knox-Hertzberg Local Government Reorganization Act of 2000 (“Act,” Govt.
Code Section 56000 et seq.). Under the Act, LAFCO is required to make determinations
regarding a proposal for changes of organization or reorganization (Govt. Code Section
56880). The Act also established the factors which LAFCO must consider in making its
determinations, including any policies adopted by LAFCO to create planned, orderly
and efficient patterns of development (Govt. Code Section 56668). Because of this role
and pursuant to Section 21069 of the Public Resources Code, LAFCO is a responsible
agency for the future annexation of the Cielo Vista project (also known as the Sage
Property) to the City of Yorba Linda. Additionally and pursuant to Section 15086 of the
California Environmental Quality Act (CEQA) Guidelines, LAFCO is responsible for
reviewing and providing comments on this Notice of Preparation (NOP) and the
subsequent Environmental Impact Report (EIR).

LAFCO has reviewed the NOP and provide the comments contained within this letter
as the County begins preparation of the EIR.

LAFCO COMMENTS

The EIR should address the impacts and any necessary mitigation, including but not
limited to the annexation process. In particular, the EIR should address the factors as
identified in Government Code Section 56668. ~These factors include, but are not
limited to, the following considerations:

1. Project Summary

Annexation ~ Project Description

The “Project Description” in the Notice of Preparation references “the project is within
the City of Yorba Linda Sphere of Influence (SOI).” The EIR should clearly identify the
potential annexation of the Project area as part of the “whole of the project” and discuss
the timing of annexation relative to the timing of the proposed development plans.

Annexation - Whole of the Project

CEQA Guidelines section 15378 states that a “project” means the whole of an action,

whlch has a potential for resulting in either a direct physical changes in the
ora indirect physical change in the environment.”

In this case, the current development proposals of the Cielo Vista and the anticipated
development of the Murdock properties together would result in direct physical
changes in the environment. Actions that are part of one project and that are reasonably
necessary to effectuate a single project (e.g. access through the Cielo Vista project to the
Murdock property) are considered part of the “whole of the action” ~ Accordingly, all

aspects of both projects should be i d in one envi 1 prepared
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by the County. In performing its analysis of the project and the potential impacts of
future applications for annexation, LAFCO requests that the County prepare a
combined analysis of the environmental impacts of both projects (Cielo Vista and the
Murdoch property). CEQA notes “that environmental considerations do not become
submerged by choppmg large prolects into many little ones, each with a potenual
impact on the y have

(Burbank-Glendale-Pasadena Anpon: v. Hensler (1991) 233 CA3d 577.)

2. Public Services and Utilities

Section 56653 of the Act requires that each application for a change of organization
include a “plan for providing services within the affected territory.” Among other
things, the plan for services must indicate “when those services can feasibly be
extended to the affected territory.” (Govt. Code Section 56653(b)(3))

Although the focus of Subsection 56653(b)(3) is on the timing of the initiation of services,
the point of this subsection, especially when considered with the remaining
requirements of Section 56653, is on continuous, reliable service provision to the
affected area. The EIR’s discussion of impacts in the arca of public services should be
made with reference to and consistent with the plan for services submitted under the
Act, in particular, Section 56668, ining the criteria for approval of the

Similar discussion and references should be made in the analysis of Land Use/Planning
and Population/Housing.

In addition to the services and utilities identified in the NOP, LAFCO is requesting the
EIR include analysis and discussion of the environmental impacts of the following
municipal services:

Water Availability

This section should include a discussion of water supplies as required under Subsection
56668(k) of the Act, including a discussion of the Project’s consistency with relevant
Urban Water Management Plans. The Cielo Vista project is within the boundary of the
Yorba Linda Water District (YLWD) which is identified as the retail water service
provider to the proposed Project territory, but the NOP omits discussion of the Orange
County Water District (OCWD).

OCWD is responsible for maintaining the quality and availability of the groundwater
for groundwater producers such as the YLWD. As the ground water “manager”
OCWD restricts pumping by retail water provxders to those within the boundary of
OCWD. YLWD has p of ly 6,100 acres in the eastern
portion of the District to OCWD. The Cielo Vista project is within the proposed
annexation area. OCWD submitted a Notice of Preparation for an Environmental
Impact Report in July, 2011. The agency is currently preparing the EIR and discussion
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of the long-term availability of local groundwater supplies should be assessed and
discussed in the EIR prepared for the Cielo Vista project. As lead agency, the County
should consult with OCWD to determine the adequacy of groundwater supplies for the
Cielo Vista project.

Additionally, the project alternatives should include consideration and discussion of the
effects of annexation and no annexation to OCWD on the Cielo Vista project.

Water Quality

The EIR should address storm water permitting requirements, including the
preparation of a Storm Water Pollution Prevention Plan, change in surface
imperviousness due to the project, drainage basins, emergency response to spills, and
general compliance with the regional storm water permit.

Fire Protection and Emergency Response Services
The EIR should discuss and potentially evaluate whether there are significant

environmental impacts for the project area that result from fire and emergency response
being provided through the City’s contract (Yorba Linda contracts with OCFA for fire
protection) or the County’s contract.

Law Enforcement

The EIR should discuss and potentially evaluate whether there are significant
environmental impacts for the project area that result from law enforcement being
provided through the City’s contract (Yorba Linda contracts for law enforcement with
the Orange County Sheriff’s Department) or directly from the Sheriff's Department.

Sewer

The EIR should identify and evaluate both local and regional wastewater service

providers and the impacts the project may have on their system. This section should

mclude discussion of local sewer service by the Yorba Linda Water District and regional
and of from the project area by the Orange County

Sanitation District.

Solid Waste Disposal

The City of Yorba Linda is the logical provider of solid waste disposal to the project
area. Orange County Waste Recycling currently administers contracts for solid waste
disposal within unincorporated islands, such as the one proposed to be created by
development of the Cielo Vista project. The Draft EIR should identify and evaluate the
service levels and potential impacts to the environment by both of the public agencies
capable of administering contracts for solid waste disposal services to the project area.

Response to NOP for Cielo Vista project
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Street sweeping

The City of Yorba Linda is the logical provider of street sweeping services to the project
area. The Draft EIR should identify and evaluate the provision of this service to the
project area and identify any potential environmental impacts.

3. Local Policies: Land Use & Planning

The EIR should address any conflict with applicable environmental plans or policies of
agencies with jurisdiction over the project including, but not limited to, the policies
described below:

Lea, and LAFCO Sphere of Influence Policy Guidelines
The Cielo Vista project is located in unincorporated territory within the sphere of
influence of the City of Yorba Linda. The Draft EIR should adequately discuss the
County’s adopted Sphere of influence Policy Guidelines (Attachment A) and the timing of
the Cielo Vista project relative to the future or concurrent annexation of the project site
to the City of Yorba Linda.

On July 27, 1999, the Orange County Board of Supervisors adopted the Sphere of

Influence Policy Guidelines. These Policy Guidelines were also adopted by the Orange

County Division of the League of Cities and by LAFCO. Pages 3 and 4 of the Policy

Gunielmzs list a number of pOlle guidelines for development within spheres of
including the foll g policy

“Urban development should occur within existing cities, Spheres of Influence, or
planned cities.  Initiation of annexation to the city should occur at the earliest
time in the planning process consistent with these Policies. Initiation of
annexation to a city should occur prior to the issuance of building permits.”

Creation of a Developed, Inhabited Unincorporated County Island
As part of its post-bankruptcy external restructuring program, the County has
implemented changes in policy direction to:

o Shift the County away from the delivery of municipal services;

o Focus on the provision of regional services; and

e Work with Orange County cities to annex adjacent unincorporated areas
and shift the responsibility of delivering icipal services to the cities.

As part of this change in policy direction, the County works with LAFCO and local
cities to implement the Unincorporated County Islands Annexation Strategy
(Attachment B). Development of the Cielo Vista project in unincorporated territory
would create a developed, mhablted umncorporated area located adjacent to the City of
Yorba Linda, and could create si with respect to
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how municipal services will be provided to future residents. The Draft and Final EIRs
should address any potential significant impacts to the future residents of the Cielo
Vista project and adjacent City residents, as a result of developing the proposed 112
single-family residences in unincorporated County territory. Specifically, the Final EIR
should address: (1) the ability and the capacity of the County to adequately provide the
above mentioned municipal-level services to the Project and (2) the potentially
significant environmental impacts to the City’s residents resulting from County service
providers travelling through the City’s adjacent residential neighborhoods to serve the
Cielo Vista project.

LAFCO Island Annexation Policy
Since 2000, LAFCO has worked with the County and cities to develop an islands

strategy of aligning policies and practices. The LAFCO Island Annexation Policy
(Attachment C) represents the current form of LAFCO's effort to align the interests and
p (eg. icipal service alij process) to ensure that unincorporated
developments are built to city standards facilitating the eventual annexation of these
areas to their adjacent city jurisdictions.

The County, as lead agency for the Clelo Vista project, should address any

in the ds as currently proposed in County
jurisdiction with those of the Clty of Yorba Linda to ensure the project can be annexed
to the City without impacting future residents of the project or the City. Additionally,
the EIR should explore the concept of municipal service as di d in the
attached documents as an alternative to services provided by the County and should
assess the comparative impacts to the environment.

City of Yorba Linda General Plan
In December 1993, the City of Yorba Linda adopted its current General Plan including

the Land Use Element. The City identified a number of goals and policy statements as
part of the 1993 General Plan. The County, as lead agency for the Cielo Vista project,
should also address any inconsistencies with the policies identified by the City of Yorba
Linda in the Final EIR. The policies that should be addressed include, but are not
limited to, the following:

Policy 7.1: “Seek the annexation of Shell, Murdock and other undeveloped properties
within the northern sphere of influence based upon development plans that ensure access,
infrastructure and land use concepts which are acceptable to the City.”

Policy 7.2: “Require developers of undeveloped properties to complete improvements for
required infrastructure and/or provide funds for required infrastructure (both on-site and
related improvements) in accord with City determined service levels.

Response to NOP for Cielo Vista project
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4. Mitigation Measures

As a responsible agency, LAFCO can also raise issues for potential mitigation for
discussion in the Draft and Final Environmental Impact Reports (CEQA Guidelines
151264). As currently proposed all municipal services by the County would have to
travel to through the City to serve the project. Additionally, all traffic to and from the
project would impact adjacent City streets. ~ The County, as lead agency, should
address the cumulative impacts of the actions in the EIR and includes appropriate

LAFCO is ing the following impacts to City services be
and miti are included in the EIR:

Traffic impacts to the City, specifically impacts to San Antonio Road and Yorba
Linda Boulevard.

The City, as the logical provider of municipal services may be impacted by the
proposed development and should be addressed in the EIR.

5. Alternatives

The State CEQA Guidelis cite the i of various i in the EIR as
critical for informed decision making: “An EIR need not consider every conceivable
alternative to a project.  Rather it must consider a reasonable range of potentially feasible
alternative that will foster informed decision making and public participation.” (CEQA

Guidelines 15126.6)
LAFCO is requesting the EIR mclude a discussion of an “Annexation” alternative and
address the following i impacts under the alternative:
o The of a 112-unit residential project that is NOT in compliance with
City standards.

The potential impacts to the developer and/or the residents that would result from
having to upgrade or otherwise improve street widths, sidewalks, and other
infrastructure to bring up to City standards for annexation.

LAFCO is requesting the EIR mclude i ion of a “No ion” ive and
ly address the following i impacts under the alternative:

o The creation of a large, developed and inhabited unincorporated County Island
isting of a 112-unit resid; project.
o Reduced levels of services to Cielo Vista residents for:
o Law enforcement.
Fire protection and emergency response services.
Roads i street lighting, 1
Code enforcement.

ping, sweeping).

00 o
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o Local representation and government accountability.
+ The short-term and long-term fiscal impacts to the County of Orange of assuming
responsibility of and service costs for providing the following municipal services to
a 112-unit residential project in unincorporated County territory:
o Law enforcement.
Fire protection and emergency response services.
Roads (maintenance, street lighting, landscaping, sweeping).
Code enforcement.
Local representation and government accountability.
The impacts to the City and its residents resulting from County serviced providers
travelling through the City and adjacent residential neighborhoods to serve the
Cielo Vista project.
* The application of a icipal services between the County and City for

the City to provide services to the Cielo Vista project.

o
©
©
o

In summary, the Draft EIR should address Orange County's Sphere of Influence Policy
Guidelines and the timing of the unincorporated development relative to future or
concurrent annexation of the Cielo Vista project to the City of Yorba Linda.

The EIR should also describe the County’s plan for public services (eg. law
enforcement, fire, water, sewer, parks, street sweeping, code enforcement, etc.) in the
project area and identify and evaluate the alternative service providers for the project
upon development and annexation of the Cielo Vista planned community to the City of
Yorba Linda.

Thank you for this opportunity to respond to the Notice of Preparation. Please send
one copy of the Draft EIR to me via email (jcrosthwaite@oclafco.org) or by mail at 12
Civic Center Flaza, Room 235, Santa Ana, CA 92701. If you have any questions or
concerns regarding this response, please contact me or Ben Legbandt, Policy Analyst,
either by email at blegbandt@oclafco.org or by phone at (714) 834-2556.

Sincerely,
)
L w a / 4@4, m{x/ﬂ?,é

Jo¥ce Grosthwaite
Executive Officer

ATTACHMENT A

ORANGE COUNTY BOARD OF SUPERVISORS
MINUTE ORDER
July 27, 1999

Submitting Agency/Department: EXTERNAL RESTRUCTURING PROGRAM FOR THE COUNTY OF ORANGE
At this time Members of the Board of Supervisors may report on and discuss activities related to the External Restructuring
Program for the County of Orange, including approval of the following:
1. Recommendations from Board City/County Subcommittee regarding proposed Sphere of Influence Policy Guidelines - All
Districts (Continued from 6/2/99, ltem 125)

The following is action taken by the Board of Supervisors:

APPROVED AS RECOMMENDED B OTHER O

Unanimous B (1) SMITH: Y (2) SILVA: Y (3) SPITZER: Y (4) COAD: Y (5) WILSON: Y
Vote Key: Y=Yes; N=No; A=Abstain; X=Excused; B.0.=Board Order
Documents accompanying this matter:

B Resolution(s) 99-301
O Ordinances(s)
O Contract(s)

Item No. 32
Fle 20853
Special Notes:
Copies sent to:
Ceo .
Barel et
Gueltsr

®

1 certify that the foregoing is a truc and correct copy of the Minute Order adopted by the
‘Board of Supervisors, Orange County, State of California.
DARLENE J. BLOOM, Clerk of the Board

By:
Deputy
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COUNTY OF ORANGE.
BOARD OF SUPERVISORS

wowent €. womas waut or aowisaamon 39 UL 23 A [1: 23
oo war

RECOMMENDED ACTION

Agenda Item No. 32

July 27, 1999 Meeting
Adopt Draft Resolution approving Sphere of Influence Policy Guidelines.

Board of Supervisors Respectfully,
County of Orange
10 Civic Center Plaza B
Santa Ana, CA 92701 a . 5'549
. . - Thomas W. Wilson James W. Silva
Subject: Proposed Sphere of Influence Policy Guidelines Vice-Chairman Supervisor, Second District
Fellow Board Members:

On June 29, 1999 the Board requested that the City/County Subcommittee return with
recommendations regarding the proposed Sphere of Influence Policy Guidelines. Since then we
have met with representatives of the League of Cities, Orange County Division and the Building
Industry Association (BIA) in an effort to reach consensus on the Policy Guidelines.

Based upon our meetings the past few weeks, we are pleased to present a document which can be
supported by the League of Cities, Orange County Division, and BIA, and which meets the goals
of our overall long-term annexation strategy. In summary, the proposed Draft Resolution and

Policy Cvmdehnes reflect a careful balance between the need to respect the many months of effort

spent ping Policy Guidelines which were approved by the League of Cities,
while ensuring that the Board Resolution contained the necessary provisions with mgmd to our
desire to not impact the timing iated with the of i This

balance has been achieved and we are jointly recommending fulk Board s support of this item.

The enclosed Draft Resolution also contains additional language which recognizes that the
Sphere of Influence Policy Guidelines are the first step toward our overall annexation strategy
which includes County Islands. We feel it is important to stress the importance of County
Islands to the full Board, and to support Supervisor Coad’s efforts on behalf of this Board to
develop specific strategies and programs for our County Islands. It should be noted here that
both parties — the League of Cities representatives and the BIA — recognize the need to address
the County Island issue.

CEO and County Counsel representatives will be available prior to or at the Board Meeting to
address any technical or legal questions regarding the proposal.

5. The County is the local agency with ultimate responsibility for review and approval of

2 2 P projects in unij territory whether or not they are located in city spheres of
3 RESOLUTION OF THE BOARD OF SUPERVISORS OF 3 || influence, and
4 ORANGE COUNTY, CALIFORNIA 4 6. This action does not confer any authority to delay or cause an increase in development
5 July 27, 1999 5 || application processing time, and
6 On motion of Supervisor Wilson, duly seconded and carried, the following Resolution was 6 7. Private property rights shall not be abrogated as a result of interpretation or implementation
7 || adopted: 7 || of the Policy Guidelines as P ications are processed.
3 'WHEREAS, representatives of the County, the cities and the Building Industry Association of 8 BE IT FURTHER RESOLVED that this Board hereby approves use of the proposed Sphere of
9 || Orange County have met to attempt to reach consensus on policy guidelines to guide private 9 || Influence Policy Guidelines submitted by the County Executive Office subject to the matters set forth in
10 |} development and the provision of municipal services in city spheres of influence; and 10 || this resolution.
1 WHEREAS, the proposed policy guidelines have been submitted to this Board for review and 1 BE IT FURTHER RESOLVED that this Board recognizes that the proposed Sphere of Influence
12 (| approval; 12 || Policy Guidelines are the first step toward an overall County Annexation Strategy which will also
13 NOW, THEREFORE, BE IT RESOLVED THAT THIS BOARD HEREBY FINDS AND 13 || address County Islands. The CEO is directed to immediately undertake the necessary actions to
14 (| DETERMINES AS FOLLOWS: 14 |{ complete a County Annexation Strategy in conjunction with LAFCO and the cities. This Board will
15 1. Approval of these policy guidelines is not a project for purposes of the California 15 || review the progress of this work effort in ninety days in conjunction with a status report on the
16 || Environmental Quality Act because the guidelines are not intended to direct or influence development, 16 ||implementation of the Sphere of Influence Policy Guidelines.
17 || rather they serve solely as a framework for cooperation among affected agencies and landowners and 17 BE IT FURTHER RESOLVED that this Board hereby directs:
18 || only become a formal policy with regard to individual city spheres of influence when this Board and the 18 1. The County Executive Office to work with affected cities towards the application of the
19 || City Council reach agreement on their adoption and implementation; and 19 || policy guidelines in individual city spheres of influence for developing areas and report back within
20 2. This Board will consider application of these policy guidelines to individual city spheres of 20 (| ninety days.
21 ||influence upon approval of these guidelines by the affected city, and 21 2. The Planning and Development Services Department to develop protocols and procedures for{
22 3. The guidelines will be id in conjunction with future General Plan amendments 22 ||the ing of devels ications within d¢ ping sphere of influence areas to implement
23 || within city sphere of influence areas, and 23 || the i policy The dures will be reviewed by affected parties, including the
24 4. These guidelines are not intended to impact County regional facilities as they are applicable 24 |[Development Processing Review Committee prior to approval by the Director of Planning and
25 ||only to private development projects and the County has an adopted policy to oppose annexation and 25 || Development Services Department.
26 ||incorporation proposals that impact County regional facilities necessary for the County’s core business 26 3. The County Executive Office and the Planning and Development Services Department to
27 || functions, and 27 || develop a report and recommendations regarding the long-term planning and governance assumptions
28 | Resolution No. 99-301 28

External Restructuring Program
for County of Orange BPD:ep
sphereres2

a2 sphereres2 2
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i i f
i i istil i d Pl ‘The foregoing was passed and adopted by the following vote of the Orange County Board o
1 || for unincorporated areas outside of existing spheres of influence and General Plan open space areas s irome sl 27, 1509, o ot
ithin existi i i LAFCO as part of its update of spheres of influence.
2|t xieing sphsesforconsiderion by LA ppamenbe ? ! AYES:  Supervisors: ‘THOMAS W. WILSON, JAMES W. SILVA, TODD SPITZER
3\ CYNTHIA P. COAD, CHARLES V. SMITH
NOES:
all EXCUSED:
ABSTAINED:
1
5 o v [y
6
CHAIRMAN

7

8 STATE OF CALIFORNIA )

9 COUNTY OF ORANGE )
10 I, DARLENE J. BLOOM, Clerk of the Board of Orange County, California, hereby

certify that a copy of this document has been delivered to the Chairman of the Board and that
! the above and foregoing Resolution was duly and regularly adopted by the Orange County
12 Board of Supervisors.
13 IN WITNESS WHEREOF, I have hereto set my hand and seal.
14
15
DARLENE J. BLOOM

6 Clerk of the Board

7 County of Orange, State of California

1

1 Resolution No: ~ 93-301

1 AgendaDate:  07/27/1999
20 Item No: 2
21 .
22 e ‘adopted by the Board of Supervisors, Orange County, State of California.
2 'DARLENE J, BLOOM, Clerk of the Board of Supervisors

By:
24 " —
25
26
27
28
sphereres2 3-

Sphere of Influence Policy Guidelines
(adopted July 27, 1999 by Board of Supervisors Resolution 99- )

Mission Statement

These policy guidelines are the product of a facilitated dialogue between the League of
California Cities-Orange County Division, the County of Orange. the Local Agency Formation
Commission (LAFCO), and the Building Industry Association of Orange County to address
projected growth and the provision of municipal and regional services in developing areas,
hereinafter Developing Spheres of Influence.

The intent of these policy guidelines is to clarify the relationship between cities and the County
‘with respect to urban planning, to promote the efficient, effective, and equitable delivery of
local and regional services for existing and future residents, and to define a collaborative
process with respect to d P standard d inations for D ping Spheres of
Influence. These guidelines also ize that urban develop should occur within existing
cities, Spheres of Influence, or new communities.

Nothing in these policy guidelines shall be interpreted to affect or change pre-existing approved

i or devel nor does it apply to county islands, which will be
subject to future policy development. These policies also are not intended to establish
countywide development standards. Rather, they reflect recognition that each Sphere of
Influence is unique and requires site specific planning and flexibility.

Definitions
“Design Standards” shall mean regulations pertaining to the location, height, bulk, density,
intensity, setback and size of | buildings and structures and local street widths.

“Developing Spheres of Influence” shall mean the Spheres of Influence to be established by
LAFCO I:Eeﬂ on the considerations set forth in the Sphere of Influence Policy Guidelines for
the following cities and, in the future, to existing cities where LAFCO establishes a new SOI
boundary, and any newly incorporating cities:

Anaheim (Santa Ana Canyon)
Brea

Newport Beach (Newport Coast and Banning Ranch)
Huntington Beach

Irvine

Lake Forest

Orange (East Orange)

San Clemente

Yorba Linda (Chino Hills)

Sphere of Influence Policy Guidelines
Page 2

“Development Standards” shall mean standards for I Public Safety
and Design Stamdards. Design Standards are not appliczble o: 1) ntorim toes such oy
agriculture; or 2) public utilities.

“Infrastructure” shall mean standards for street alignments and grades and arterial and primary
widths, drainage and sanitary facilities, public utilities, parks, public easements and other public
facilities, or fees in lieu thereof, which will be operated and maintained by a city upon
annexation.

- “New Communities” shall mean areas designated as potential new cities through a joint
LA ounty process.

“Public Safety Regulations” shall mean building codes and regulations adopted pursuant to the
provisions of Healls and Satety Code.

“there of Influence” shall have the meaning as set forth in Government Code Section 56076.
“Urban Level Municipal Services” may include, but are not necessarily limited to, water,
sewer, streets, street l\ﬁlmg, ‘park and recreation services, building and zoning enforcement,
animal control, law enforcement, fire protection, libraries, and crossing guards.

Policy Guideline Objectives

These Policy Guidelines will facilitate the orderly planning and development of Orange County
by:

o Providing a framework for cooperative relations among cities, the County, and landowners
by minimizing project by project controversy through advanced agreement on Sphere of
Influence policy. -

o Providing for urban development in a manner that results in annexations and new cities that
are efficient, effective, and equitable to existing and new residents, landowners, and service
providers.

Conserving the resources of service providers within Orange County while recognizing the
legitimate rights and interests of property owners.

o Assisting the general public in understanding the planning and service responsibilities of
local governments providing urban municipal and regional services within Orange County.

o Assisting LAFCO to establish Spheres of Influenice based upon a city’s demonstrated ability
to plan and serve the area.

July 22, 1999
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. ! U b) Itis anticipated that LAFCO would reevaluate a city’s Sphere of Influence on a priority

o Furthering a succ fal and coop e g etark i promote options. and basis and determine if the sphere shall be maintained. revised or elimi i

incentives in the implementation of these policies. with these policy guidelines if a city’s actions significantly alter the need for urban

i isi ices withi h .

+ Discouraging the creations of new “uni islands" within Developing Spheres of services, or the provision of urban services within the sphere area.

Influence. 4. The cities, the County, and LAFCO wil periodically coordinate and complete Sphere of

. N Influence updates so that responsible agencies can develop general plans, ordinances, and
Policy Guidelines procedures consistent with these policy guidelines.
Spheres of Influence are established by the Local Agency Formation Commission, as required 5. The public interest is served when the County acts to provide compatibility in land use
by state law to identify the physical boundaries and service areas of cities and special districts. " planning and development standards in developing spheres areas. Development Standards
Current LAFCO policy calls for territory to be included within a Sphere of Influence if that area applicable within Developing Spheres of Influence should allow consideration of the
will need urban services within the next ten to fifteen years. Spheres of Influence are amended following: i .

periodically and as conditions warrant.
a) City standards for Infrastructure improvements, including public parks, and Public

The following policy guidelines concern development proposals within Developing Spheres of Safety Regulations should be utilized.
Influence. They do not apply to land covered by a pre-annexation agreement between a city and .
landowner. b) City Design Standards will be the starting point of discussions between the city and the
L. B . . . " landowner for a development proposal. Cities and landowners will work cooperatively
1. Cities should have the option to provide Urban Level Municipal Services to areas within to achieve consensus by using flexibility, incentives, and other options to achieve
Spheres of Influence where the city has a demonstrated willingness and ability to provide agreement on the applicable Design Standards. In the event the city and landowner
Urban Level Municipal Services. This guideline is not intended to address the provision of cannot agree on appropriate Design Standards, the County will make the final
services by independent special districts, which topic is subject to LAFCO jurisdiction. determination on the Design Standards which will apply based upon an evaluation of the
L legitimate objectives of the city and the landowner. Factors to be considered by the
2. Urban development should occur within existing cities, Spheres of Influence, or planned County shall include, but not be limited to, balancing the landowner’s need for
cities. Initiation of annexation to the city should occur at the earliest time in the planning responsiveness to the marketplace with the city’s need for consistency with the city’s
process consistent with these policies. Initiation of annexation to a city should occur prior Design Standards.

to the issuance of building permits.
Sections 5(a) and (b) are intended to recognize that while the County will have ultimate
ibili the ication of D

3. Spheres of Influence reflect a city’s demonstrated willingness and on-going ability to for 1 lop Standards within a Developing Sphere of
provide land use planning and to plan for and extend public services. This policy guideline Influence area, compatibility with City Infrastructure and Public Safety Regulations
acknowledges that LAFCO has the sole authority to determine spheres of influence, and facilitates the ultimate ion of the de pi to the city. It is antici that each
LAFCO is necessary for impl of this guideline. City will identify development standards to be addressed at the time formal policies are

3 K considered for individual Sphere of Influence areas.
a) In conjunction with LAFCO review of a city’s Sphere of Influence, the city must
develop a plan of service consistent with the level of detail commonly found in General Guidelines for A T
Plans for the proposed sphere area. The plan will include:

The following incentives are permissive options to address permit process time and cost and

1. Land Use Designations H
o ey N : shall not be construed to apply to Development Standards and Design Standards, or negate a
§' gp?l‘;.lo :‘n?;rco,:/‘:::ilse a:’dl :i;‘:g‘;f:sswm landowner’s option to process all aspects of a development through the city or County.
4. Level and range of services proposed for the area .
July 22, 1999 July 22,1999
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Page 5
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1. Flexible Processing Options

B L ORANGE COUNTY LOCAL AGENCY v MISSTON
The County and the city may each submit a development processing time and cost proposal L AGENCY FORMATION COMMISSION (LAFCO)

for Should the wish a proposal to be COUNTY OF ORANGE AND
processed through the city, the County and city will pursuc a cooperative agreement LEAGUE OF CALIFORNIA CITIES. ORANGE COUNTY DIVISION
allowing city processing prior to the effective date of annexation.

2. Pre-annexation agreements, which eliminate the need for the extension of Urban Level ,
Municipal Services by the County will be considered a public benefit for the purposes of UNINCORPORATED COUNTY ISLAND
County development agreements. ANNEXATION STRATEGY

3. To promote early annexation, the city will consider offering incentives, including but not

limited to, the following: January. 2000

a) Pre-annexation planning and zoning

b) Pre-annexation subdivisions

c) Creative public financing opportunities
d) Pre-annexation agreements

¢) P ion devel

f) Financial incentives
8) Phased annexations

INTRODUCTION
The County of Orange recently

p an intensive ing of county g and
an assessment of the regional. public services provided by the County. As a result of the

dssessment. the leaders of Orange County determined that the provision of municipal. city-level

services to unincorporated islands is not a core county business. Therefore. a concentrated effon
The Board of Supervisors directs: to identify. assess. revitalize and annex the unincorporated islands throughout Orange County
has become a major priority for the County Executive Office. Strategic and Intergovernmental

1) the CEO to work with affected cities towards the application of the policy "
guidelines in individual city spheres of influence for developing areas and report Affairs Department (CEO/SIA).
back within ninety days. .
hus beg i i cency
2) the Planning and Development Services Department to develop protocols and Thus began the coordinated effort with the County. the Orange County Local Agency Formation
ing of develop ket ithin developi

Tor the £ withi ping Commission (LAFCOD. and the League of California Cities. Orange County Division to develop
pmcedm :rfes in:;x;n;e ::I:swl:d 'hy aﬁemm;ﬁe s indudl{::‘i! D’.;v'e‘lopm:‘le 4 comprehensive strategy 1o facilitate the ion of the islands
Processing Review Committee prior to approval by the Director, Planning and the county. The following is a description of previous actions taken in regard to County islands.
Development Services Department, and the current status of the County islands. strategies to facilitate annexation to the adjacent city. an

3) CEO and Planning and Development Services D:pmmtwdcv:lopambon implementation strategy and the next steps required to reach the overall goal of transitioning
and recommendations regarding the long-term planning and governance municipal services from the County o cities. .

assumptions for unincorporated areas outside of existing spheres of influence or
general plan open space areas within existing spheres of consideration by
LAFCO as part of its update of spheres of influence.

July 22, 1999
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ANNEXATION STRATEGY

The County Execuuve Office developed u comprehensive mvenors of the County's !
N . The following are annexauon strategies that can be used to assist cities and/or provide incentives

unincorporated islands in August 1999. The Inventory i divided into the foliowing tnree

to annex the umncorporated areas within the cuy’s sphere of infiuence. Al the following

categories of unincorporated areas: small islands. redevelopment areas. and  mator ) "
) strategies will not be applicable to every unincorporated area and should be considered on «

v-cigh areas are mupped and cataloged. and ’
1 d d ided f b The 7 case-by-case basis to meet the needs of the annexing city and the unincorporated communmty
demographic. land use. and service data is provided for each area. e Inventory or
N residents.
Unincorporated Areas was distributed 1o County agencies. cities. spectal districts and mterested

parties and will serve as the baseline data for this unincorporated island annexation strategy. B )
New Legislation — AB 1555/Longville Bill

On October 9. 1999 the Govemor approved and signed AB 1555. a bill authored by

On September 14. 1999 the Board of Supervisors approved the Communir: Reviralization o

15l . ‘i ; @ Assemblyman John Longville. to promote the ion and
Pro, for Unincorporated Islands. The purpose of the revitalization rogram is to coordinate ) )
rogran for Unincorpor purpo P county islands. The bill authorizes the Local Agency Formation Commission (LAFCO) to

Orange County agencies to revitalize g through ¥ )

approve. without an election. the or of an island or

policing. ity code and v based programs. The Board of

Supervisors allocated $500.000 as part of the Fiscal Year 99/00 budget to implement the

unincorporated islands within city limits under specified conditions depending on whether the

. o N proceeding is initiated on or after January 1. 2000. or January 1. 2007. In summary. the
revitalization program in both small islands and major unincorporated communities. . ) .
conditions require that the island(s) can not exceed 75 acres. the annexation is proposed by

resolution of the annexing city. the territory will benefit from annexation. or is already receiving
Fourth District Supervisor. Cynthia Coad has taken the lead on the revitalization straiegy and
P : b benefits from the city and that the island was not creaed afier January 1. 2000, A
recently implemented an ongoing revitalization plan for the major unincorporated community in o :

. goine P ! P ns are described in the attached bill ex.

comprehensive description of AB 1555 and the cond

ation with the County

the El Modena area. The County's Probation Department. in coor

Executive Office will continue to implement the revitalization strategy at up to seven additional

sites that can include major P ities and small island areas. . .
wor unt : - ) LAFCO Fee Waivers for Small Islands

A description of the program as an strategy will be further defined in On November 2. 1999 the Orange County Board of Supervisors approved the Counry of Orange

this repon. FY 1999-2000 First Quarer Budget Report which included the allocation of $50.000 to LAFCO
to facilitate the annexation of small county islands. This net County cost item would offset the
cost of 2 small island by the County or that have been
determined to require a fee waiver by LAFCO. )
Pre-Annexation Aereements

’ A pre-annexation agreement between the County and the annexing ity will allow an opporwnity

o collecuvely define gaps between County and city standards and service levels to facilitate the
Cmmeorporated Counry Island Page 5

{ming erporated Comney Isiand Page 2 Annexation Strateex w18
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ulumate annexanon of the island to the cny. Ideally. the County and city will commii mones unincomporated areu 1 annexed o the city. The city may choose to annex all the umncomoratcd

) lands within the city lete annexatior N
and/or resources 10 respond 1o the specific. identified needs to bring the sland to compatible ity islands within the ity in one complete annexation proces:
standards and service levels. The pre-annexation agreement will assure the cits and nland

residents that centain needs will be met and/or land use uniqueness will be preserved. and will
Er - in/Counry Contract Service A, ments
assure the County that the city will annex the island now o at some specified time tn the future. Cirv/Counry Ca Service Agreer

Currently. the Board of Supervisors serves as the “city council” 1o the residents of

unincorporated islands. It is the County’s responsibility to provide municipal and regional

Pre-A De N services to the unincorporated island areas. However. due to the fragmentation of islands

Currently undeveloped islands are subject to the development standards established by the throughout the County. municipal service delivery is often uneconomical for the County and

Orange County Planning & Development Services Department. which may be more. o less could be provided more efficiently by the adjacent city. In many cases cities already provide the

ran, y 3 X ¥ . s

: g or ency services ice and fire. Service contracts with adjacent

resirictive than the development standards of the annexing city. A Pre-Annexation Development first response for emergency services such as police and fire. Service contracts with adjacen
cities 1o provide city-level services such as police. planning and street maintenance would

Agreement between the County. the city and the will ensure that the ;
) ; address this inefficiency and contribute to an overall plan to ultimately annex the unincorporated
d standards will not change when the property is annexed to the city. The County
R e island to the adjacent city.
and the annexing city will agree to allow the I the option of ping the ) ¥

property through the County process or the city process. On the condition that the Coumy
. . First. where County service levels in an unincorporated island do not match those of the adjacent
process is used. the County. the landowner/developer and the city will negotiate agreeable ? & raled s o jace

city. and thus need to be increased to facilitate annexation, service contacts with cities would

development standards that are the same. or comparable to the city's building codes and
Jatio preclude the need for temporarily increasing County staffing and resources to service the islands
regulations.

a a level commensuraie 1o the services provided by the adjacent city. An example of this is

street sweeping on neighborhood streets which is currently not done by the County. but may be

) done by the adjacent city in its neighborhoods.  Second. the residents would have a local contact
Phased Annexation Strategy

) ) ) oin for services such as building permis. code enforcement. public safety. etc. This creates
The Orange Counry Inventory of Unincorporated Areas is a complete inventory of the developed LS e P P ¥

) - . an image for the island residents of belonging to the city (in tur improving communit ort
unincorporated areas throughout the County.  Several Orange County cities have multiple 4 ging Y ™ improving conmmunity supp
. forannexation). and allows the city 10 begin to have an influence on the character of the island,

corporated islands within the city's sphere of influence which could be cost prohibitive to

the city to annex them all in one annexation process. Therefore. the County will negotiate a pre-

In other words. until annexation. the County would operate under conract with the cit
tho

annexation agreement with a city that provides for phased annexations. Essentially. the city will

i R the island is already annexed to the city. The County would give control of the islands (0
have the option to annex portions of the nincorporated areas within the city’s sphere of y

i . the city which would provide all of the needed services. including land-use decisions that comply
influence over u negotiated time period. The property tax transfer percentage between the city - P = ) that comply

with the city

gencral plan overlay for the island. Any deviations from the County's general

and the County will be proportional to the annexed areas. The full percentage as defined in the
) ) ! ) plan overlay will require County approval. Where County and city land use restrictions devia
culcounty propenty tax exchange agreement will be available 1o the city when the lust 4 ¥ app! ¥ ¥ land use restricuions deviate.

_ ! ncorporated Counn Islana Paecs
Cnmncorparated Connts Island Paee Anmcvation Stratcey s
Annesation Strateey 17280 -
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and residents prefer (o retain the County land use. it may be appropriate to grandiather in certain code and programs.  The Spmffc components of the
land uses te.g. density levels or existence of sidewalks! Revitalization Strategy are defined in a separate report. The County and city can use the strategy
- ) to improve qualifying unincorporated islands as a condition of annexation.
Uniil annexation occurs. the County will continue 10 receive the revenue (saies and property
taxes. etc.) which is generated from the County island property/uses unless the County agreed
that the revenue could go to the city as full payment for the contract services provided by the ciry

to the island. This would need to be studied on an island-by-island basis.

Reviralization Strategy
It has recently been brought to the forefront. by Supervisor Coad. that it is time 1o begin giving
more attention to all County islands. some of which have become a haven for crime. gangs.
blight. and an overall disengagement from the surrounding city whose sphere of influence they

are within. Not only is there a variance in the size of these islands. but also the type of special

and does have one thing in

auention they may need to have addressed. However. each
common with the others: they have not received the overall attention necessary to deal with their

pressing needs.

Some of these islands have a distinct diffe in than that of the ing city
whose sphere of influence it is within. It may be the type of land use. infrastructure needs. lack
of services such as street sweeping. abandoned cars left on the streets. lack of code enforcement.

undergrounding of utilities and other matters which tend to distinguish the island from the

surrounding city. It is as much. and maybe more. in the city’s interest to get the island cleaned-

up and compatible with surrounding uses and image. as it is to the County.

Al the direction of Supervisor Coad. the County Executive Office and the Orange County

Probation D are a strategy that includes the

panicipation of the following County departments: ~Sheriff-Coroner. Planning & Development
Services. Health Care Agency. District Attomey. Social Services Agency. and Housing &

Community Development.  The purpose for the revitalization strategy is (o demonsirate the

County’s interest in o o through v policing.

Unincorporated Counry Island Page 7
Concorporated Counrs Isand Pace 1 Annesation Strategy 0172800
Annesdaiton Strateey 28

annexation and assist with the annexation of those area by obtaiming the intormation Iisted
IMPLEMENTATION STRATEGY
. . in the following section. Inventory of Unincorporated Areas
There are several components necessary to facilitate the annexation of the unincorporated islands

throughout Orange County. The components defined in this srategy include developing &

partnership between the annexing cities. the County and LAFCO as a first step. The partners

“

= N . _— N Inventory incory 16

will then identify specific islands for annexation. define a timeline to annex the islands. prepare u nventory of Unincorporated Areas
Expand the data in the Inveniory of Unincorporated Areas 1o include the following
information for the islands identified by the partners. The data will assist with the (’acmmupn

of annexations by providing a comprehensive analysis of the economic impact of the

comprehensive fiscal and service level analysis. prepare a community outreach plan. and

coordinate with affected agencies. As a final step. the pantners will jointly notify the affeced

agencies and regarding the )

unincorporated island to the annexing city: (not listed in order or priority of )

1. Cirv/County Parmership

) P Cost to Provide Services
The success of an annexation strategy and policy is contingent on the partership between the

. ) Current Service Levels
cities and the County of Orange. It is important to create a partnership between each city and

) o o Street sweepin:
the County 50 that we are all going in the same direction. and know what each of the partners et sweeping

is responsible to provide/coniribute. The League of California Cities. Orange County Code Enforcement
Division recently convened an Annexation Task Force comprised of elected leaders and city *  Abandoned vehicle removal
4. Public Protection/Safety

managers (o coordinate with the County of Orange and LAFCO to develop an annexation

policy for Orange County.  Upon approval of a final annexation policy the partnership will Crime statistics

continue 10 promote and market 0 cities. i the policy. Gang related activity & gang prevention programs

convene community outreach forums. and offer technical assistance on annexation issues on Service calls

4 countywide basis. Current staffing levels
*  Community-based policing program

Infrastructure & Roads

* Maintenance schedule

Schedule & Timeline for Annexation

The lnventory of Unincorporated Areas is the most comprehensive study of the Future capital improvement projects

umincorporated islands throughout the County. The City/County/LAFCO pannership wilk Age of infrastructure

proactively coordinate a list of small islands from the Inventory that are considered non- Sidewalks. curbs. guuers. etc. consistent with City standards

comroversial and can use one or more of the strategies defined in the previous section. The 6. Demographic and housing data
pariners will focus on uninhabited islands first. followed by the smallest islands that are 7. Number of registered voters
urrently considered part of the adjacent city and will not be subject to resident opposition. 8. Number of commercial establishments and annual sales tax revenue generated
The partners will also reactively identify the islands that have been requested by cities for 9. Annual wmover/resale rate of ey sting property (commercial and residential)
. Cmncorporated Connny Nand
{ roorated Connn Island Paee s Ve vation Sirareey 28
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10. Parcel tax or assessments — County Service Areas. street lighting districts. spécml
purpose taxes

11. Service level unit of measurements

12. Current allocation of CDBG funds for projects within the subject County islands.

13. Actual and projected Pproperty tax increment generated in the island that is currently
within a County redevelopment project area (RDA). Projects currently funding by RDA
funds. :

14. Sewer/septic

15. Land use planning and zoning information

16. School Districts

"

Community Outreach

It is important to create ci ips to ively develop ity outreach
programs in coordination with LAFCO. The unincorporated island residents are integral to
the overall annexation process.  Therefore, public community forums in the affected
unincorporated island areas will be convened to discuss proposed annexations, respond ‘to
residents” concems regarding annexation. and solidify the united approach between the city
and the County regarding the annexation of the area,

Histori one of the \ barriers 1o ion, has been that the residents of the

island do not want to change the status quo. There is a fear, whether real or perceived, that
annexing to a city will result in a different lifestyle imposed through the city's general plan,
zoning, restrictive building/other codes. costly sewer connection fees or possibly a difference
in the amount of taxes they will be required to pay (utility user fees, special taxes, annual
sewer fees and assessments, etc.).

Furthermore. it is important to understand, that even though the city and County would like
to facilitate the annexation of the County islands. the residents will conunuahy resist if they
think they will lose these perceived benefits/independence as a result of annexation, The
residents must be educated regarding any differences in services. including direct benefits

Unincorporated Counry Island Page 10 .
Annesation Strategy 0128000

that would result from annexauon such as increased city-level services. ncreased pubiic

sarety. lower taxes. access to city facilives. and the potenual to “erandfather” land use

standards in some cases.

Sanitation District Coordination

w

The data gathering process for the inventory will identify the number of properties that are
currently on septic systems within the island. The annexing city will determine if the
property must be converted to sewer as a condition of the annexation. However. in light of
the environmental impacts of septic systems. it is doubtful that any city. or the County for
that matter should continue to allow septic systems. There may need to be both city and
county policies providing for the sunsetting of septic systems. If so. the city and county
representatives will coordinate with the Sanitation District to transition the property from

septic to sewer. determine the costs and payment for services,

o

Orange Counry Fire Authoriry Coordination
The unincorporated islands/areas currently are serviced by the Orange County Fire Authority.
and to pay for those services a portion of the property taxes which are paid by the property
©wners in the unincorporated island/area goes into the County Structural Fire Fund o pay for
these services. When a County island is annexed into a city. the portion of the property tax
that historically went into the County Structural Fire Fund needs to be addressed

17 the Orange County Fire Authority i the service provider to the annexing city. then OCFA
will thereafter continue to be the service provider to the service provider and the share of the
property taxes which goes into the County Structural Fire Fund should continue unchanged,
However. if the annexing city has its own fire department or is a contract city with OCFA or
another eiy. then i seems that the porton of the propeny taxes which historically have gone

into the Structural Fire Fund should then go directly to the city.

rporited Counts Istand Pace |1

Ane vazion Strateer oIR8

This 15 2 matter which the Board of Supervisors and OCFA need to uddress  The Structura
Fire Fund is under the junisdicuon and control of the Board of Supervisors. but pursuant to
the terms of the Joint Powers Agreement. which established the OCFA. all Structurai Fire

Fund revenue was pledged to OCFA 10 cover operational costs for the unincorporated area.

7. Notification of A 10 Affected Dep 2
The LAFCO process currently provides notification 1o the County. Assessor. Auditor and

Surveyor when an annexation is complete. The implementation strategy will also require o
final notification of annexation to all impacted departments and agencies to include. but not

limited to the following:

Orange County Board of Supervisors

.

Affected City Council

League of Cities Task Force Members

County of Orange Departments:
CEO/Budget Department
- Health Care Agency

Housing & Community Development

Planning & Development Services Department

Public Facilities & Resources Department
Registrar of Voters
Sheriff-Coroner

Conenrx Istaand
o Strateey

ated

NEXT sTEPS
The Unincorporated County Island Annexarion Strategy is the first step in a comprehensive
2pproach o annex the unincorporated islands throughout Orange County to the adjacent cities.
Transitioning the Provision of municipal services to the cities will allow the County to begin
focusing on core County businesses at a regional level. However, as a follow-up to the
annexation strategy, addressing the following issues will move the County towards completing
the overall goal.

Revitalization Strategy
Expand the Revitalization Strategy and develop a comprehensive approach to reinvest County

Tesources into the unincorp areas. The revitalization will include all unincorporated areas
of the County, and will not be limited to islands.

Fiscal & Service Level Analysis
Expand the analysis to all unincorporated areas identified in the Inventory. The analysis is
currently limited to those islands or unincorporated communities that have been identified for
annexation by the League/County/LAFCO partership or the annexing city.

Service Contracts

Facilitate contracts with cities adjacent to unincorporated communities to provide municipal
services. Contract with the city to provide land use services, permits, code enforcement, etc. to
begin eliminating the County’s responsibility to provide city-level services on an on-going basis
in unincorporated islands.

Unincorporated Counry Istand Page 13
gy 0172800

Annexation Strategy
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ATTACHMENT C

Policy & Procedural Guidelines for
A fon of Small (Gov't Code 56375.3)

IV. SMALL ISLAND ANNEXATION PROCEDURAL GUIDELINES

The following shall serve as procedural guidelines for processing small island
annexations pursuant to Government Code §56375.3.

The Commission may approve small island annexations, and order the annexation of
territory without protest or an election, if it determines that all of the following
conditions apply:

A. The annexation s Initiated on or after January 1, 2000 and before January 1,
2014.

The annexation is proposed by resolution adopted by the affected city.

2]

The annexation does not exceed 150 acres in area, and that area constitutes the
entire island.

°

The territory is surrounded in either of the following ways: surrounded, or
‘substantially surrounded, by the city to which annexation Is proposed or by
the city and a county uoundarv or the Pacific Ocean, or surrounded
to which annexation is proposed and adjacent cities. An unlncorcorated island
Is “substantially surrounded” if: (1) more than 50 percent of the island’s
boundary is contiguous to the annexing city, or (2) more than 50 percent of
the island’s boundary is contiguous to the annexing city and the Pacific
Ocean.

. The territory is not located within a gated community where services are
currently provided by a community services district.

m

. The territory is substantially developed or developing based upon one or more
factors, including, but not limited to, the following:

The avallability of public utilities

The presence of public Improvements

The presence of physical Improvements upon the parcel or parcels in
the area

2]

It Is not prime agricultural land.

E

The territory will benefit from the annexing city.

1 The Commission may offer incentives such as reduced fees for cities
annexing small islands.

ATTACHMENT C

Original Adoption Date: 11/19/2001
Date of Last Review: 2/9/2011
Date of Last Revision: 3/11/2005, 2/9/2005

ATTACHMENT C

ITF Guiding Principles, Best Practices and Municipal Services Alignment Process

“ ITF Purpose: To develop island annexation and alternative service guiding principles
and best practices.

< Guiding Principles

1. The purpose of cities and the County unincorporated islands within their
sphere of influence is the same - to provide “community” for the
residents.

2. Communities need to be whole and healthy from a municipal service
perspective.

3. Itisthe role of government to provide municipal services in a manner
that makes communities whole and healthy.

4. Annexation and Municipal Service Agreements are different from one
another and both are tools for government to make communities whole
and healthy from a municipal service perspective.

5. Currently there are disparities of municipal services and their associated
costs among cities and County unincorporated islands.

6. The goal for County and City government is to align cities and the

unincorporated islands within their spheres of influence from a municipal

service, capital i and associated costs
perspective in order to foster healthy and whole communities.

[Note 1: The above guiding principles shift LAFCO's focus away from

securing annexations and onto aligning government leadership, municipal -

services and associated costs

[Note 2: “Alignment” is defined as “matching the city’s existing codes and

standards unless otherwise agreed upon by County and city.”]

 Best Practices
1. Inventories
+ County inventory of costs associated with unincorporated islands
- Identify methodology
- Conduct inventory

. cuv Island infrastructure inventory

Conduct inventory

Each city on a case-by-case basis identifies a “reasonable” and
specific timeframe (or lifespan, e.g. number of projected
years) for costs associated with the infrastructure
improvements and maintenance required to achieve
infrastructure alignment.

INVENTORIES ARE A BEST PRACTICE BECAUSE THEY:

LAFCO ITF Guiding Principles Best Practices Process REV 7-18-11.doc 1

ATTACHMENT C

- Provide objective data for decision-making for both the county
and cities

Provide data that is viewed as credible because it is gathered
by the county and cities

Align the county and city financial interests in defining a “fair,”
equitable cost-sharing burden

2. Alignment practices
*  Specific plans to bring land use and planning among islands and cities
into alignment
Municipal service agreements for police, fire and code enforcement
alignment to eliminate disparity in services and associated costs
Affordable housing alignment agreements, including development,
parking and traffic standards to address affordable housing issues and .
impacts
Annexation as a tool for achieving alignment is possible at any point
that the city and county agree on annexation
©  ALIGNMENT IS A BEST PRACTICE BECAUSE:
It reduces the disparity of municipal services offered among
ities in islands and ities in cities; thus making
them whole from a municipal services perspective
- It eliminates the need for island residents to choose between
disparate county and city standards and levels of service
- It eliminates city residents paying for portions of island
resident services
It ensures island residents pay their fair share for the
municipal service they receive
- It provides factual data for island residents that is not
manipulated or distorted by outside interests
-t ellmlnales the major issues contributing to resident

.

.

.

to without the disruption of proposing
annexation. [e.g. police, fire, code enforcement, land use]
- It eliminates city issues associated with land use

planning compatibility and code enforcement.

- It [through Municipal Service Agreements] s a financial
incentive for cities to engage with the county to align
municipal services

3. Pilot Projects
+  Conduct pilot projects.
* PILOT PROJECTS ARE A BEST PRACTICE BECAUSE:
- They provide a “safer” environment and opportunity for all
parties to test, refine and learn from the alignment process

LAFCO ITF Guiding Principles Best Practices Process REV 7-18-11.doc 2

November 2014

Esperanza

Hills



Responses to Comments
Final Environmental Impact Report

page 897

ATTACHMENT C

- They provide an opportunity to demonstrate the effectiveness
of the alignment process

- The project and the respective cities and players participating
in the pilot project can be used to educate and promote the
process to other cities

4. Fiscal Model Template

*  Use the Fiscal Model Template as the basis for fiscal impact studies

* THE FISCAL MODEL TEMPLATE IS A BEST PRACTICE BECAUSE:

It generates and results in fiscal impact studies that are
viewed as more “credible” because they identify and
represent the fiscal perspectives of the County, city, and
residents (ALL THAT ARE IMPACTED)
It identifies available funding.
It clearly defines and standardizes the data and information
required for the study analysis which helps simplify the time
and work effort required to produce the data; i.e. It increases
data collection efficiency.
It has the support of City Manager and the County CEO to
ensure that accurate, timely data collection is a priority.
It generates “credible” fiscal impact studies that all parties —
County, cities, resid can rely upon for decisi kil
- [Note 3: For Fiscal Model Template see Attachment A]

% Island/City Alignment Process

1. Supervisor affirms that he/she wants the island communities in their
respective districts to be aligned from a municipal service and associated
cost perspective. [Comment: These alignment messages may be much
easier for supervisors to deliver to constituents than messages trying to
justify annexation.]
Supervisors that want their communities aligned identify and prioritize
the islands that will be aligned
* 2a:LAFCO notifies the cities with the prioritized islands in their
Sphere of Influence that the Supervisor is interested in aligning
municipal services, explains the process, answers questions and
factors any city concerns into the process going forward.
. Supervisors that want their communities aligned initiate alignment best
practices
+  CEO's Office initiates cost inventory for priority islands
*  Specific plans initiated for priority islands
* MSA discussions initiated
4. LAFCO invites city managers associated with priority islands to conduct
infrastructure inventory; informs city that county is inventorying costs of
serving the island; informs city that specific plan is being completed

L]

w

LAFCO ITF Guiding Principles Best Practices Process REV 7-18-11.doc 3
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5. LAFCO convenes meeting with county and city to review/discuss cost

inventory to serve islands and island infrastructure inventory

City Manager determines if city is “comfortable” engaging in informal

talks about aligning municipal services among the city and island

. City Manager recommends to city council that informal discussions

commence

. City Council agrees to informal discussions [Comment: Similar to the

Supervisors, the alignment messages may be much easier for City Council
members to deliver to their constituents than messages justifying
annexation.]

. City Manager, County CEO and LAFCO design a plan to align MS and
associated costs using MSA’s for police, fire, and code enforcement. .
Plans designed on a case-by-case basis and may include:

+  Anyall or a combination of the alignment practices [e.g. MSA’s,
housing ,
community outreach and education agreements.]

. City Council and County agree on plan to align municipal services and
associated costs.

11. Alignment plan implemented and completed.

12. Alignment Process Outcomes:

Cities and islands aligned from municipal service and associated

cost perspective; aligned in a manner that is agreeable to county

and city; City-County cost burden equally shared; residents not
asked to make a decision about municipal services and level of
service;

Islands are as aligned as much as possible and thus optimally

positioned for eventual annexation

Most reasons for residents to oppose annexation are “address”

and/or cost of municipal services and possibly police/sheriff

service.

The only decisions for residents are the cost they want to pay for

municipal services and how much they want to pay to maintain

“address.”

County and city positioned to jointly communicate to island

residents the costs of their municipal services and to offer them

the choice of annexing for a specified cost and address change or
to maintain their island status. [This is a much simpler
communication task; reduces and defines the issues for residents
to consider or oppose; less resources required...dollars and
staff...to implement the communication plan; achieves healthy
and whole communities from the municipal service perspective
either way...through alignment best practices or annexation.]

L

~

®

©

-
S
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CALIFORNIA
STATE PARKS.

GRAY DAVIS
Governor

MARY D. NICHOLS
Secretary for Resources

RUSTY AREIAS
Director of Parks and Recreation
P.O. Box 94286
Sacramento, CA 94296-0001

General Plan Inquiries

The Chino Hills State Park General Plan was prepared by the California Department of Parks
and Recreation Southern Service Center. For general information regarding the document
contact the service center at (619) 220-5300, or direct correspondence to:

California Department of Parks and Recreation
Southern Service Center

8885 Rio San Diego Drive, Suite 270

San Diego, California 92108

‘Publication Price and Order Information

Additional Copics of the approved Chino Hills State Park General Plan can be obtained for
56,00 cach, plus $5.00 per copy for postage and handling. California residents must add 7.75%
los tax. Make checks payable to California Department of Parks and Recreation, and send
your order to:

California State Parks Store
P.O. Box 942896
Sacramento, California 94296-0001

Resolution 13-80
adopted by the
CALIFORNIA STATE PARK RECREATION COMMISSION
s regular moeting in Brea on
February 23, 1993

WHEREAS, the Director of the Department of Parks and Recreation has
presented to this Commission for approval the proposed General Pian for Chino Hills
State Park; and

WHEREAS, ovide
for optimum use anu enjoyment of the unt 2s well s the protection of ts uuamy
resources, and diversity;

NOW, THEREFORE, BE T RESOLVED that the Califomia State Park and
Recreation Commission hereby approves the Department of Park and Recreation's
Chino Hills State Park Preliminary General Pian, dated October 1998, subject to
siich enviranmental changes as the Director of Parks and Recreation shall determine
advisable and necessary to implement the provisicns of said plan.

STATE PARK AND REGREATION GOMMISSION

00, SACAAENTO. G SeEsR 0

Resolution 14-99

adopted by the
CALIFORNIA STATE PARK RECREATION COMMISSION
at lts regular meeting In Brea on
sbruary 23, 1699

WHEREAS, the Director of the Department of Parks and Recreation has
proposed a 1425-acre Natural Preserve be established within Chino Hills State Park
to provide for the recognition and protection of the important natural resources of the
unit; and

WHEREAS, the proposed Natural Praserve is located in the hills and wooded
canyons that encompass the Water Canyon and Brush Canyon watersheds; and

HEREAS, the proposed Natural Praserve consists of rare plant
‘communities, including coastal sage scrub, souther California black walnut
woodland, and coast live cak woodiand that support a wide variety of sensitive
wildife; and

WHEREAS, the praposed Natural Preserve is the northern extension of the
Coal Canyon Biocorridor—a vital linkage between the wildlife habitats of the Puente-
Ching Hills and the Santa Ana Mountains; and

WHEREAS, the proposed Natural Preserve offers an opportunity for the
scientiic study of wikdiife movement in a rare: regional biccorridor;

NOW, THEREFORE, BE IT RESOLVED pursuent Section scve 50 of the
Public Resources Code,
Procadures Act that the Calforia State Park and Racroation Cummssmn hereby
classifies 1425 acres in Chino Hills State Park as a Natural Preserve and names the
unit Water Canyon Natural Preserve.

CALIFORNIA
STATE PARKS.
State of California Gray Davis, Governor
e Agency. Mary D. Nichols, Secretary
California D of Parks and i Rusty Areias,
Director
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Mission Statement

The Mission of the California Department of
Parks and Recreation is to provide for the
health, inspiration, and education of the
people of California by helping to preserve
the state’s  extraordinary  biological
diversity, protecting its most valued natural
and  cultural resources, and creating
opportunities for high quality outdoor

recreation.
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INTRODUCTION TO THE PARK

LOCATION

Chino Hills State Park is situated in the counties of Orange, Riverside, and San
Bernardino (see Figures 1 and 2). Nearby transportation corridors include the
Riverside Freeway (State Highway 91) to the south, State Highway 71 to the east, and
Carbon Canyon Road (State Highway 142) to the north and west. The Sonome
Canyon Area is just north of Carbon Canyon Road and is adjacent to Los Angeles
County. The park is bordered on the north by the City of Chino Hills, on the south by
the City of Yorba Linda, on the west by the City of Brea, and is close to the
communities of Chino, Olinda Village, Sleepy Hollow, and Corona. Riverside is
approximately 16 miles to the east of the park along Highway 91.

Chino Hills State Park lies within the densely populated urban communities of the
southern California metropolitan complex. Approximately 15 million people live
within a one-hour drive of the park. This number will escalate, as rural communities
in the vicinity of the park are rapidly transformed into subdivisions.

Chino Hills State Park is within the Puente-Chino Hills, which are at the northern end
of the Peninsular Ranges Geomorphic Province. The Cleveland National Forest in the
Santa Ana Mountains is just 2 miles south of the park boundary on the opposite side
of Highway 91. It is biologically connected to Chino Hills State Park via the Coal
Canyon biocorridor, which is the only remaining viable link between them. Other
parks in the vicinity indude Carbon Canyon Regional Park to the west, Prado
Regional Park to the east, Featherly Regional Park to the south, and Yorba Regional
Park to the southwest.

The nearest State Park System units are California Citrus State Historic Park, 13 miles
to the east; Pio Pico State Historic Park, 18 miles to the northwest; Bolsa Chica and
Huntington State Beaches and Crystal Cove State Park, all 24 miles to the southwest;
and Lake Perris State Recreation Area, 29 miles to the east.

As of November 1998 the park encompassed approximately 11,770 acres, most of
which is made up of rolling hills. The dominant vegetation type in the park is non-
native annual grassland. However, walnut woodlands, coastal sage scrub, coast live
oak woodland, sycamore woodland, chaparral, and riparian scrub are also important
components. In addition, a one-mile-long section of the Santa Ana River and its
associated Fremont cottonwood riparian woodland are within park boundaries. This
is the only remaining natural stretch of the Santa Ana River in Orange County.

Introduction 1
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PURPOSE ACQUIRED

Chino Hills State Park was acquired primarily for the purpose of preserving its natural
landscape features, its biological diversity, and the opportunities for solitude and
recreation that open space provides for people in densely populated areas. In June
1977, the California Legislature passed Concurrent Resolution No. 17 directing the
California Department of Parks and Recreation (the Department) to undertake a study
of the feasibility of acquiring land in the Chino Hills for State Park System purposes:

CHINO
HILLS

CHINO

SOQUEL CANYON PIWY

PARK e

ENTRANCE /L
R —

WHEREAS, The Chino Hills is an almost undeveloped island of
unspoiled land surrounded by the urban sprawl and freeways of the
Counties of Los Angeles, San Bernardino, Riverside, and Orange
and is presently threatened with major development that is
incompatible with its wildlife, aesthetic and recreational values; and
WHEREAS, Securing the Chino Hills for park purposes would
assure the preseroation of those values to the benefit of residents of
the state; now, therefore, be it resolved by the Assembly of the State
of California, the Senate thereof concurring, That the Department of
Parks and Recreation is requested to undertake, in cooperation with
the Counties of Los Angeles, San Bernardino, Riverside, and
Orange on a shared cost basis, a study of the feasibility of acquiring
VBEEA lands in the Chino Hills for park purposes and to report thereon to

LINDA A the Legislature on or before March 1, 1978...
1 5 = /,L 3 efe

@ et In April 1979, the Department issued the Chino Hills Feasibility Study that identified
CORONA 30,000 acres of the Chino Hills as suitable for inclusion into the State Park System. The
acquisition of 2,237 acres in November 1981 initiated the project.

ARMONT BLID

s

A local conservation organization called Hills For Everyone initiated the Chino Hills
Project and worked closely with the Legislature and the Department to make Chino
Hills State Park a reality. In 1982, Hills For Everyone entered into a lease agreement
with the Department of General Services to manage the land involved in the early
acquisitions until the Department of Parks and Recreation was ready to assume
management responsibility. Hills For Everyone opened the area to the public on a
limited basis in the spring of 1983 and managed the property until 1984, at which time
the Department of Parks and Recreation took over its management.

CHINO HILLS STATE PARK
LOCATION MAP

NO SCALE

A
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PURFPOSE OF THIS GENERAL PLAN

This general plan provides guidelines for long term mansgement, development, and
operation of Ching Hills &ate Fark. I replaces the original Chino Hils State Park
Ceneral Flan approved in August 1986, After a rewiew by the Departmert, it was
determined that an amendment to the 1985 general plan should be developed
However, due tothe extensive nature of the amen dment, the planning team decided to
campletely revise and replace the original donument.

SPIRIT OF PLACE

Chino Hills State Park gives those who visitit asense of being transported back in
time o an earlier and more undeveloped California. Upon entering the park, the
transition from the human-made envirorment to the natiral environrent is abrpt;
housing tracts quickly give way to open hills, and once inside, the sights and sounds
of modern intrusions are minimal and one
feels margy miles away from cities and
freeways, The park interior is enveloped by
its ridgelines, and one perceives the land as
being secluded, protected, and still.

Without city naises and wisual cbtrusions,
visitors becorre aware of the park’s subtle
movements, natural smells, and variations
inmicroclimate, vegetation, and
topography. Many endearing walues of the
park are intangible. The qualities of apen
spare, nahural sounds, and fresh air cannot
be quantified like physical resources can,
but they allowr visitors to be aware of and
reconmected with the natural world.

This documert. is prepared by the Califomia Department of Farks and Recreation to
satisfy the requirernerts of Public Resources Code (FRC) Section 50022, The FRC
specifies that a peneral plan be prepared priorto developmert of any new facilities
and will consist of elements that will evaluate and define the proprsed managerent of
resources, land uses, facilities, concessions, and opesation of the park. In addition, the
plan serves as a first4ier environmental impart repart (as defined in Section 15166 of
the California Environmental Quality Act [CEQA] Guidelines). The Chino Hills State
Fark General Flan must be submitted to, and approved by, the State Fark and
Recreation Comirission.

The proposals inthis generl plan are mnceptual in nature. They are intendedto
provide vision forthe park mtherthan make detailed recommendations. Separate
aragement and project plans will be developed that will provide the necessary
details for specific actions. These plans are required to assess the potential

The forces ot netire that have shaped te environmental impacts of specific proposals made.

land are evident by the steeply cut valleys,
landslides, and rolling hulls of the park
These places mark the passage of time
through their variation of seasonal colors,  Ceastlive o dkfovest in Telsgraph Canyon
The park's landscape changes over the

course of a year fror one that is dry and dusty to one that is moist and lush. These
wariations can also be discovered while moving from the expsed ridgstops ta the
dernse shade under riparian tree cancpies

This general plan akso discussesthe potential for future acquisitions. Areas of interest
extend beyond present Depart ment of Parks and Recreation ownership forthe
purposes of long range planning. This does nct constitute a commitment for
anquisition nor portray an ultimate park boundary.

The park is one of few in the Los Angeles Basin that offers opportunities for
tranquility, solitude, and relief fram the hectic urban life that surrounds it It gives
wisitars a place to explore and recreate at their leisure. As the pace of life in this area
quickens and the size of the population adjasent to the park grows, these walues will
become increasingly precious to many p ark visitors.

One comes away from Chino Hills State Park feeling refreshed. But the effect of one’s
experience at the park is most apparent when one returns to the wban environment
The park leaves visitors with a feeling of comyp assion for the disap pearing values of
Califormia’s past landscapes and a sincers apprecistion for the rmaining opersp ace
thatis available for today's enjoyrnent.

TelegraphC myon Trail
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EXISTING CONDITIONS AND
ISSUES

Eastern view from Telegraph Canyon Trail

ChinoHilis § érte Park Genesal Plan

PARK SUMMARY

The Fark Summary highlights and the existing land use, facilities, and
stgnificart resowrte values at Ching Hills State Park necessary tounderstand the goals
and guidelines noted in the Flan Section of this document

EXISTING LAND USE

Chino Hills State Park is a large area of relatively undeveloped land. Ore ofthe
principal appeals for visitors is the natural character of the landscape. Most of the
land i ratural open spare, out occasionally by roads, trails, pipelines, and power lines.
Ina few locations, this land use changes to adcommadate recreational and operational
needs

RoLLNG M RANCH

Fer visitors, patk staff, and wolurteers, the Folling M Ranch is the most actively used
area of the park (Figure 3). It is at the end of the enfrance road and offers a place for
wisitors to park their vehicles and access the trail network. Here, visitors can pienic,
wuse the restroom, get water, and
find park information. Fark
wolurteers often use this area to
meet and conduct business. The
Rolling M Ranch is also a hub for
park operations. It is a residertial
area for park staff as well asthe
operations certer. The arsais
used for equipment and supply
storage as well as a workspace for
rnaintenance and ranger staff.

Catfle chule and bam - Rolling M Ranch

OTHER VISITOR-USE AREAS

There are additional visitor-use areas nearthe Rolling M Ranch that offer strudtured-
type recreation. The equestrian staging areais used for large groups and special
everts. The campground area allows for night use of the park. Picnic areas and scenic
overlooks are nearby. Panorama Foirt near the Ralling M Ranch offers a scenic
wiewpoirt, parking, and irterpretive information. There are no formal group-use
areas in the park, however, the campgrounds can accommo date small groups as
needed, Cther visitor-use areas inchade pedestrian acess points along the park.
boundary. Sorae visitars acoess the trail network via these ancess poirts after parking
offsite on residential streets

Esisting Conditions and bswes: Park Summary 3
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Chino Hills State Park General Plan

LEMON GROVE AREA

The Lemon Grove Area is located in Carbon Canyon on the far-western end of the
park (see Figure 3). This trailhead area can be reached from Carbon Canyon Road by
entering through Carbon Canyon Regional Park (County of Orange) and provides the
only access from the western side of the park. Visitors can reach the park’s interior by
traveling through Telegraph Canyon from this area. The Lemon Grove Area contains
significant riparian habitat as well as approximately 40 acres of trees that represent the
only extant remnant of the historically significant citrus industry that once surrounded
the park.

SONOME CANYON AREA

In November 1996, The Department of Parks and Recreation purchased the Sonome
Canyon Area from Shell Western E&P Inc. This 965-acre property is north of Carbon
Canyon Road (State Route 142) (see Figure 3). A Habitat Conservation Plan (HCP)
was developed and funded by Shell Western E&P Inc. as part of mitigation for nearby
Shell Western E&P Inc. developments. Also in 1997 an additional 19 acres was added
to the Park as part of an HCP mitigation obligation for Metropolitan Water District of
Southern California (MWD). The intent of the HCP is to protect and enhance habitat
on a 2,600-acre Study Management Area that includes the Sonome Canyon Area as
well as other areas in the western portion of the park. As of 1998, the property had no
developed facilities and was accessed by trail from the south.

SUB-CLASSIFICATIONS

There are currently no sub-classifications or formal land-use designations within
Chino Hills State Park. Three land-use zones, however, were identified in the original
(1986) general plan. These are Primitive, Park Land, and Developed Park Zones. All
uses in these zones fall within the State Park classification of the Public Resources
Code (Section 5019.53). The land use for the Primitive Zones is limited to trails and
trail camping. The Park Land Zones include trails and trail camping as well as walk-in
camping, family picnicking, and vehicle access limited to park personnel. The
Developed Park Zones, in addition to the above, offer parking, day use, overnight use,
administrative and operational use, and public vehicle access. The management zones
described in this Chino Hills State Park General Plan supersede the land-use zones
identified in the original general plan.

INHOLDINGS

Several property inholdings occur at Chino Hills State Park (see Figure 3). These
inholdings are, in general, owned in fee by public agencies and privately held
companies such as Metropolitan Water District of Southern California, Shell Western
E&P Inc, and Southern California Edison. The Department of Parks and Recreation
cannot make substantial improvements in these areas. Refer to the Department Land
Ownership Record for complete information about these inholdings.

10 Existing Conditions and Issues: Park Summary
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EXISTING FACILITIES

Chino Hills State Park has few facilities (see Figure 4). Ingeneral, existing farilities in
the park were constructed during three different periods: the historic ranching period,
the Hills For Everyone managemert of the park, andthe intial developmert bythe
California Department of Parks and Recreation.

Most of the existing structures &t the Rolling M Ranch were constructed priorto
ownership by the California Department. of Parks and Recreation. These include two
residences, a bary, and ashed. As of 1996, the smaller of the two rest dences was
condemned due ta structural damage. Some of these structures are over 50 years old,
and are considered historic resources. Also, many of the existing park roads were
built during this ranching period

Hills For Everyone established some of the sxisting failities during its managemert of
the parkland from 1$83t0 1984, These include atmilhead and trail, 8 viewpoirt, an
equestrian camping area, family cmping and pienicking sites, parking areas, and
signs. These facilities were established with volunteered labor and materials

Initial developrmernt of the park by the Departmert consisted of building an estry
station, paving portions of the erfrance mad; constructing retaining walls, fammily
pienic sites with parking, a scenic
overlook, and paved parking at
the Rolling M Ranch; and
installing water and underground
electric utilities. The residenoes at
the Rolling M Ranch use propane
gas fromtanks. Wteris supplied
by the City of Chino Hills and
power is supplied to the Rolling
M Ranch by Southern California
Gas and Electric. Notelephone
service is available at the park

T anprams Foint looking south down Alise C amyon

The park contains approximately 50 miles of roads and trails (see Figute 3), inclading
single and double track trails, and ditt roads. The thee-mile long entrance road is
mastly unpaved, except for a three-quarter-mile paved section between the Rolling M
Ranch and the road to McLean Overook.

As of 1998, no concessions existed within the park

Esisting Conditions and bswes: Park Summary 13
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PARK SUPPORT

VOLUNTEERS

Thiee groups of srganized park volunteers are involvad in recreation, land use,
tesource management, and interpretation issues and play an important role in the
operation of the park. The volunkeer groups include aNatural History Unit M eunted
Assistance Unit and a Bicycle Assistance Unit [n1997, these voluntesr groups logged
3,980 houss of service. Typical voluntesr activities include trail patrols and

and and

maintenance, interpretive p , facility
habitat restoration projects.

COOPERATING ASSOCIATION

The Chino Hills State Park Interpretive Association, a non-profit, cooperating
association operating under a ¢ ontract with California S tate Parks, provides funds to
the park to assist wifh interpretive and educational activities. This tion raises
fiunds through membership fees, donations, and fundraising efforts.

HiLLs For EVERY ONE
Hills ForEveryone is a citizen advocary group dedicated to the preservation of the
local hills for people and wildlife. Hills For Everyone was instrumental in preserving
land in the Chino Hills for park purposes and they work closely with Department staff
an planning and conservation issues.

Interpretive panel - Hills For Everyore Trail
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SIGNIFICANT RESOURCE VALUES
PHYSICAL RESOURCES

Topography
The Chino Hills are part of a group of hills that also includes the Puente Hills to the
northwest. The Chino Hills and the Puente Hills form a roughly triangular area of
approximately 35 square miles of valleys, canyons, hills, and steep slopes. The hills
are bounded on the northwest by the San Gabriel Valley, on the northeast by the San
Bernardino Valley, and on the south by the Santa Ana River Canyon and the Los
Angeles Basin.

Telegraph Canyon running east to west and Aliso Canyon running north to south are
the principal stream drainage areas in the park. Slopes are generally steeper in the
Telegraph drainage than the Aliso drainage. The most level areas in the park are near
Aliso Creek, adjacent to the Santa Ana River, and at the mouth of Telegraph Canyon.
The highest elevations in the park are San Juan Hill (1,781 feet) and Gilman Peak
(1,865 feet). The lowest elevations occur along the Santa Ana River (430 feet).

Meteorology
The climate at Chino Hills State Park is typically Mediterranean with cool, moist
winters and warm, dry summers. Local weather conditions are greatly influenced by
wind patterns. Westerly breezes bring in moist marine air, which moderates
temperatures and frequently brings in low clouds or fog, Easterly breezes bring in dry
desert air, which accentuates temperature extremes (raising maximums and lowering
minimums). Occasionally, strong (35 to 50 miles per hour) easterly winds may blow
for several days, sometimes raising temperatures over 100 degrees Fahrenheit. These
Santa Ana winds produce low humidity and reduce fuel moisture, which, with the
high wind speeds, create extreme fire hazard conditions.

Average annual precipitation in the Chino Hills area ranges from 15 to 18 inches.
Typically, the summer months are dry. Late winter and early spring rains (December
through March) usually produce 75 percent of the annual precipitation. These rains
produce high runoff, which initiates the period of stream flow. The dry summer
period typically leads to depletion of soil moisture, cessation of vegetative growth,
and termination of stream flow in the creeks.

Air pollution is a significant environmental problem that restricts visibility and poses
health hazards in the Chino Hills area.

16 Existing Conditions and Issues: Park Summary
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Hydrology
The Chino Hills are part of the divide between the Los Angeles and Santa Ana
Hydrologic Basins. Most of Chino Hills State Park is in the Carbon Canyon and Aliso
Canyon watersheds. Bane Canyon and Water Canyon are part of the Aliso Canyon
watershed and are completely within the park, as is 87 percent of Aliso Canyon. The
Carbon Canyon Watershed includes Carbon Canyon, Soquel Canyon, Sonome
Canyon, and Telegraph Canyon. The first three canyons are in private ownership
outside the park, however, 96 percent of Telegraph Canyon is located within park
boundaries. A majority of the headwaters is currently used for grazing, but significant
upstream portions of the Carbon Canyon, Soquel Canyon, and Sonome Canyon
watersheds are residential.

Several roads that cross streams exist in Bane, Aliso, Telegraph, and Soquel Canyons.
In some areas, increased soil erosion, turbidity, and damage to aquatic habitat has
occurred because of road use through stream channels.

Geology
The Chino Hills are made up of a thick sequence of middle to upper Miocene marine
sedimentary rocks of the Puente Formation, deposited from five to fifteen million
years ago. The Puente Formation has been divided into four members from oldest to
most recent: the La Vida, Soquel, Yorba, and Sycamore Canyon members.

Petroleum and associated gas have been extracted from oil fields in the region since
the late 1800s. In 1885 the first commercial production of oil in the Los Angeles Basin
was at the old Puente oil field west of the park. Although numerous oil wells have
been drilled in the Chino Hills, there is no record of commercial production in the

park.

The hills are a result of uplift and folding along the Whittier fault zone and the Chino
fault. Both the Whittier fault zone and the Chino fault may be branches of the Elsinore
fault, which is a major structural feature of the Peninsular Ranges Geomorphic
Province to the south. The state geologist classifies the Whittier fault zone as active. A
branch of the Whittier fault cuts through the park in the vicinity of Telegraph and
Carbon Canyons. Damage to structures or facilities could result from seismic shaking.
Landslides could also be generated, especially if the slopes are saturated.

Chino Hills State Park has major geologic hazards and sensitivities. The Chino Hills
are prone to frequent landslides. Tn fact, the area around and including the park has
been identified as the most landslide-prone area in southwestern San Bernardino
County. Even though many of the landslides occurred long ago by human standards,
they must still be considered as areas of instability, because the landslide deposits are
generally perched precariously on hillslopes, awaiting only the proper climatic,
hydrologic, and perhaps seismic conditions to become activated.

Existing Conditions and Issues: Park Summary 17
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Soils

Chino Hills State Park General Plan

Chino Hills State Park is located in Soil Region VII - Southern California. n this
region, upland soils have dlay or clay-loam surfaces, neutral to basic reacting, and
often-calcareous subsoil. Alluvial soils are mostly sandy loam, light brown in color,
and have neutral reactions. The Chino Hills area soils are primarily upland soils,
formed in place with only minor occurrences of alluvial soils.

In Chino Hills State Park, the Soil Conservation Service has mapped 39 soil units
representing 20 soil series. These soils vary widely in depth, fertility, permeability,
and other important characteristics. Two important characteristics of the soils in the
park, which may affect potential land uses, are erosion hazard and shrink-swell
potential.

The steepness of watershed lands, past land-use practices, and the rapid surface runoff
create a high potential for erosion throughout Chino Hills State Park. The park is
riddled with a network of roads, fences, transmission easements, power lines, and gas
Tines. In some places livestock have created linear paths along steep fence lines,
leading to development of gullies, loss of soil and vegetative resources, and potentially
contributing to development of new landslides. The roads promote gullying, mass
wasting, and loss of vegetative resources
concentration through culverts, removal of vegetation, and diversion from natural
watercourses. Ditches, berms, and improperly constructed water bars also lead to
erosion of the roads and adjacent lands in the park.

. Increased water runoff results from water

NATURAL RESOURCES

Connectivity

The Southwest Ecoregion, of which Chino Hills State Park is a part, is recognized
worldwide as a significant area of biodiversity. Biodiversity refers to the variety of
species occurring within a given area. The Southwest Ecoregion extends roughly from
San Diego to Santa Barbara, as far east as the crest of the Transverse Ranges and west
to the coast. This area contains a greater number of biological resources than any
other area of comparable size in the United States (E.O. Wilson, Biodiversity, National
Academy Press, Washington D.C., 1988). As land in southern California becomes
more developed and open space dwindles, the importance of Chino Hills State Park to
the preservation of biodiversity in the Southwest Ecoregion will greatly increase.

Even with continued protection, the biodiversity of the park is at risk. The Puente-
Chino Hills, including the park, have become increasingly isolated by the conversion
of the surrounding landscape to urban uses. Scientific studies have shown that the
isolation of habitat can lead to ecosystem collapse. Small, isolated areas of habitat
simply cannot support as many species as larger arcas. In order for the biodiversity of

Existing Conditions and Issues: Park Summary

Ching Hills State Park General Plan

the park to be maintained at or near current levels it must remain connected to other
protected open space in the region.

Without the ability to protect the entire landscape, biocorridors are the best known
way to counteract the effects of theisolation of parks and their habitat areas.
Biocorridors, like hallways between rooms, are extensions of habitat that connect one
core habitat area to another. A core habitat is an area of high resource sensitivity
because it supports habitat that is crucial for a majority of wiildlife species in the park.
Biocorridors provide for plant and animal movement between core habitat areas. The
exchange of plants and animals between habitat areas is eritical to the maintenance of
healthy ecosystems for several reasons. These include the maintenance of genetic
variation, the ability of species to shift their ranges over time in response to
environmental change, and as a source of repopulating after a natural catastrophe.
Without plant and animal exchange with other protected areas, many species
populations within Chino Hills State Park will not be able to perpetuate and will
eventually die off.

The habitat linkages important to the biological survival of Chino Hills State Park are:
1) Coal Canyon which links the park to the Cleveland National Forest and the Santa
‘Ana Mountains; 2) the Sonome Canyon Area which links Chino Hills State Park to
Tonner Canyon and other open space to the northwest; and 3) the Prado Basinarea
that links the park to the Prado Basin, and thereby to the Dairy Preserve, the Santa
Ana Riverwatershed, and open space east of State Route 71, Roads with heavy traffic
bisect these linkages and are barriers to wildlife attempting to cross them. When
future improvements to these roads are undertaken, including capacity increases
planned for the regional transportation system, the construction or enhancement of
suitable bridges, culverts or other acceptable structures are necessary to maintain
corridor function and biclogical viability.

Mountain lion tracks (photo by Connis Spenges)
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Biocorridor Areas

Coal Canyon

The most important biological linkage between Chino Hills State Park and adjacent,
protected open space is the Coal Canyon biocorridor which connects the park and
surrounding Puente-Chino Hills on the north to the Cleveland National Forest and the
Santa Ana Mountains on the south. The biocortidor provides for the dispersal of
plants and the movement of animals between the two areas. The much larger Santa
Ana Mountains support the diversity of the Puente-Chino Hills by allowing animals to
disperse into the area thereby bolstering populations, providing new genetic material,
and helping to prevent local extinctions.

The Coal Canyon biocorridor extends within park boundaries through Brush and
Water Canyons to the interior of the park. These two canyons constitute an important
natural resource area that supports high quality examples of California walnut
woodland, oak woodland, and riparian habitat. The area provides for the movement
of special status species such as the mountain lion, as well as habitat that is crucial to
the California gnatcatcher and the nesting success of a pair of resident golden eagles.
All of Water Canyon and a large portion of upper Brush Canyon are within the park’s
boundary.

The Riverside Freeway (State Route 91) bisects the Coal Canyon biocorridor outside of
park boundaries. Terrestrial animals attempting to cross the freeway are forced to
either cross under it via a relatively small double box culvert or over it across multiple
lanes and a freeway divider. Because the culvert crossing is small relative to its length,
‘many animals do not use it. Deer, for example, typically will not use the 91 Freeway
culvert crossing because they require a view of the opposite end of the crossing and
the culvert does not provide this need. A freeway underpass at this location, which is
currently fenced off from the wildland area, holds the potential to allow for the
movement of many animals that cannot currently overcome the impediment of the
freeway.

As of 1998, portions of the Coal Canyon biocorridor remained in private ownership
and may be developed. If development occurs, the Puente-Chino Hills, including
Chino Hills State Park will be biologically isolated. Eventually, this will result in local
species extinction on a large scale and may result in the biological decline of the park
and the Puente-Chino Hills because this area is too small to support many of the
existing plant and animal populations.

Sonome and Tonner Canyons
The Sonome Canyon biocorridor lies within the Sonome Canyon Area. It links Chino
Hills State Park with two adjacent open space areas in the Puente and Whittier Hills

via the Tonner Canyon biocorridor on the north and west. This important connection
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ties three significant core habitat areas together and allows for the passage of species
between them.

The Sonome and Tonner Canyon biocorridor is bisected by Carbon Canyon Road
(State Route 142). There are several culverts that pass under the road but they are very
small and are, therefore, of limited value for wildlife passage. Larger mammals such
as deer and mountain lions are unable to pass through and must cross the road in
order to enter and leave Chino Hills State Park through this corridor. If Carbon
Canyon Road is widened to accommodate greater vehicle usage, wildlife losses will
increase unless adequate mitigation measures are enacted.

Prado Basin

The Prado Basin biocorridor links Chino Hills State Park with the high quality habitat
within the basin and with the upper reaches of the Santa Ana River to the east. The
State Endangered western yellow-billed cuckoo and the State and Federally
Endangered least Bell’s vireo have been documented within the Prado Basin. This
corridor offers an important opportunity for exchange of these species between the
park’s Fremont Cottonwood habitat along the Santa Ana River and that of the Prado
Basin. As with the other corridors connecting Chino Hills State Park to adjacent open
space areas, this one is bisected by a major highway. As mitigation for the widening
of State Highway 71, the California Department of Transportation installed fences in
an attempt to direct wildlife into culverts and away from at-road crossings of the
freeway.

Plant Life

Vegetation Types
At first look, Chino Hills State Park may appear to be simply composed of rolling hills
covered with non-native grassland. Although these grasslands are truly the dominant
vegetation type in the park, a closer look reveals a significant diversity of plant
community types. In fact, Chino Hills State Park supports 14 different vegetation
series as defined in the California Native Plant Society’s (CNPS) cl ication, A
Manual of California Vegetation by John O. Sawyer and Todd Keeler-Wolf (1995). A
Draft Vegetation Map has been delineated for the park following this classification
scheme (see Figure 5). The vegetation type series mapped for Chino Hills State Park
are listed in the following table:

Series
California Grassland Series California Walnut Series
Purple Sage Series California Sagebrush Series
Sumac Series California Buckwheat Series
Coast Prickly Pear Series Coast Live Oak Series

California Sycamore Series Arroyo Willow Series
Fremont Cottonwood Series Mulefat Series
Purple Needlegrass Series Cattail Series
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Califomia Sagebrush Series is ancther type of coastal sage scrub habitat. This

Of these 14 vegetation types, 9 are considered unique or significant insouthern vegetation seties differs fromthe California Buckwheat Serles inthat it iz
California because their acreage is rapidly dwindling and because of their importance dominated, sometifnes entirely, by California sagebrush (Arterista calgfornitoa)
as habitat to both sensitive and cofrnon wildlife species. These 9 are the California and may also indude California buckwheat (Eriogorant fascicudatun), black sage
Walrut Series, California Buckwheat Series, California Sagebrush Series, Purple Sage { Saluiz smdlifira), bush monkeyflower (Minedus aurentisous), purple sage (Sal i
Series, Coast Prickly Pear Series, Sumac Series, Arroyn Willow Series, Fremont lewcophylia), white sage (Saloiz apiand), or lemonade berry { Rius wt ggrgfolia)
Cottonwond Series, and California Sycamare Series This habitat type is as important to California gatcatcher survival as the
Califomia Buckwheat Series. &s of 1958, the California gnatcatcher had been
Caltfomia Walnut Sevies documented as nesting within park boundaries only in the Calformia
The southern Califcrnia black Sagebrush Series habitat along the park’s southern boundary.

walnut {Juglans calgfornics var,
californice) has a range limited to the
Los Angeles Basin and surrounding
focthills. Some of the largest
remaining woodlands in southern
Californda can be found in Chino
Hills State Fark, particularly
throughaut Water Canyon, an the
sotth side of Telegraph Canyon,
and inthe Sonome Canyon Area
Walnwst trees are found bypially on

Purple Sage Series, anckher type of ooastal sage sorub habitat, is differert from
the cthers inthat it is dominated by purple sage (Salvis lecopiyylla). Purple sage
tmay be the sole component in this series, but typically Califorria sagebrush
[Arteniia californica) occurs inthe canopy as well. Examples of this series can
be found in the Sonome Canyon Area

Coast Prickly Pear Series is
domingted by the coast prickly
pear ( Oprntua Tdtoralis), This
habitat i found as small patches

Ta s g B i

nosth-faring slopes and incanyon B ' (=30 in various locations within the

bottoms and are often in assodation oo Calibmis larkw st woodland - Walex park. Some good examples can

weith coast live cal (Querws Sitngen be fnaned o the southefaring

agrifolia) slope in Telegraph Canyon and

in Upper Aliso Canyon. The

Corstal Sage Seruib Habt ats. California Buckwheat Series, Califorr Sagebrush Sevieg Frurple cactus wren ( Conpylorfyncius

Sage Serie, and Coast Priciy Féur Sevies brunneicapdlus), a Califomia

The coastal sage scrub habitats have declined rapidly in southern California due ta Species of Concern, is dependert Ml :

increased open spare development. Remaining patches of habitat in the state have upon this habitat and is found in o st Priskly Pear - Upper Aliso Cangon

become crumialto the survival of many animal species , inclu ding the California tany of the park’s cactus

grateatcher (Polioptila cakiformica), a Federally Thieatened bird species. Eventhe patches

comstal sage scrub habitat types that are net ideal for California gnateatcher nesting

sites ate importart forthe species dispersal into nearby habitats that are more suitable. Sutac Sevies

Sumar Series is dominated by relatively tall shrubs such as laurel surnac (Malosrg
Califomis Buckerhent Serice is a type of coastal sage scrub habitat that s Tasering), toyon (Heterameles arbutdiolia), and lemonade berry (Ries irt egrifolir). This
dorrinated by Califirnia buckwheat { Eriogonusst fiscinulaten) in association series is well represented in Chino Hills State Park particulasty along the north ridge
with California sagebrush (Ararisi calgormics), white sage (Salzia apiana), of Telegraph Canyon. Because the understory is oomposed of several coastal sape
purple sage ( Salvis leucopfalls), and black sage { Saliamallifra). This habitat serub species such as California buskwheat and California sagebrush, this series could
type is itnportant to Californda gnatcatcher survival. The Californda Buckwheat provide habitat forthe Californda grateatcher.
Series is well represented in various parts of Chino Hills State Park, with
excelient examples in Telegraph Canyon,
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Riparian Habitats: Arrayo Willows Series, Framont Cottontwood Series, and California
Syrcanere Series

Riparian habitat in general is uncommon in southern California. It is important
habitat for many wildlife species that use it for nesting, foraging, perching, and cover
from the hot sun. Ithas decreased dramatically over the years and continues to
decline due to development and habitat degradation.

Arroyo Willow Seres is atype of riparian habitat that is represented in several
of the canyons in the park by thickets dominated by the arroyo willow (Salix
lasilepis). Some examnples of this habitat are found in Upper and Lower Aliso
Canyon and Telegraph Canyon. It iz excellent habitat for wildlife such as
herpetofauna (reptiles and amphibians) birds, and marnmals. Within the park,
this habitat supports the existence of the State Endangered willow flyeatcher
(Empidonay trali) and least Bell's vireo (Vireo bellil pusillus).

Fremont Cottorwood Series is another type of riparian habitat that is found in
the park only within a small area along the Santa Ana River. This type of
habitat is extremely limited in southern California and is of crucial importance
fortwo bird species. These species are theState Endangered western yellow-
billed euckoo (Cooryzis anericanus oocidentalis), which has been documented in
adjacent habitat within the Prado Basin, and theState and Federal Endangered
least Bell’s vireo (Vireo bellii pusdllug), which has been documented within this
habitat at Chino Hills State Park.

California Sycamore Series is a type of riparian
woodland deminated by the California
sycarnore (Platanes racemosa). This habitat
within Chino Hills State Park is well represented
in Aliso Canyon, Dominated by mature
sycamore tress, the woodland is valuable for
various bird- perching and nesting sites and is
habitat for various arb oreal wildlife species.
Sycamore tree seedlings are uncommon in the
park, aswell as elsewhere. Thisis due, in part,
to competition with non-native annual grasses
and forbs.

Figure 5
[—
Pt e

CHINO HILLS STATE PARK
GENERAL PLAN

VEGETATION MAP

Caitail Series

Three livestock ponds, MeDermott Spring, Windmill,
and Panorama Ponds were constructed by previous
land owners and offer year-round water forwildlife as
well as suitable conditions for the establishment of
aquatic plants and emergent wetland vegetation.

Califormia sycamore - Bane Canyon
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Purple Needlegrass Sevies

Small stands 0f the native bunchgrass called purple needlegrass (Nasells pulcira) are
recovering in some areas within Chino Hills State Park, Priorto heavy grazing and
cther disturbanes inthe Chin Hills, purple needlegrass and ot her native perennial
bunchgrasses dominated the grasslands. Currertly,the extert of rative bunchgrass
petches in the park is minimal compared to the covemge of non-native annual
gtassland

Sensitive Plart Populations

There are three sensitive plant taxa known to occur within the boundasies of Chino
Hills State Park (see below ). One is a Federal Species of Concern, but all three ars
listed inthe California Native Flart Socety - Inventory of Rare and Endangered
Wascular Plants of California

There are several other sensitive
tava that have a potertial to
occur within the park (see
telow). One of these, Braunton’s
wilk-vetch (Astragelus brauntont)
is documented as omourting on
property adjacent to the park and
s likely to cecur within park
boundaries, as well. This species
is carrertly listed as Federal
Endangered. Sewen cther listed
sensitive plant tava have the
potertial to ooour within park
toundaries

© sialina Masip o5 Lily

1998 Sencitiwe Plant Tawa Fnown To Occur Within Chino Hille State Park

Taxon Common name CMPS List*  StatefFederal List*
Dadleys meltizauls manystemmad dudleya 1E F5C
Caloaortus atalinze Catalina mariposa iy 4

Rommneya coultert Conlter's matilija poppy 4

199 Sensitive Plant Taxa For Which Potential Hahitat Exists Within Chino Hills State Park

Taxon Common name CIDS List® State/Federal List*
Astragales brauntonit Braunton’'s milksretch 1B FE
Calochartus weedii intermediate mariposa lily 1B
wrar. intermedins
Atriplescoulteri Conlte?'s salthush 1B
Erediea fiifolic thrsaddeaved brodiass 1B CE/FC
Euisting Conditions and kswss: Dark Summary 27
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Hemizonia pungens smooth tarplant 1B
ssp. laevis
Chorizanthe parryi San Fernando Valley 1A
var. fernanding spineflower
Dodecahama leptocera slender-horned spineflower 1B CE/FE
Eriastrum densifolion Santa Ana River woollystar 1B CE/FE

ssp. sanctorun

*Listing status codes: CNPS 1A = Presumed extinct in California; CNPS 1B = Rare and Endangered in California
ind elsewhere; CNPS 4 = Plants of limited distribution; FSC = Federal Species of Concern (formerly candidate
species); CE = State of California Endangered; FE = Federally Endangered

Exotic Plant Populations

For over 100 years, livestock grazing occurred within the boundaries of what is now
Chino Hills State Park. This grazing, along with fire suppression, disrupted natural
ecological processes and allowed the introduction and rapid expansion of many non-
native plant pest species to occur. The most noticeable disturbance has occurred in the
many acres of open grassland which are now heavily dominated by non-native annual
grasses and mustards. However, riparian areas have been adversely affected as well.
Heavy grazing in riparian areas has disturbed habitat and degraded water quality
thus paving the way for the proliferation of such exotic plant pests as the tree-of-
heaven (Ailanthus altissima).

The giant cane (Arundo donax) is an invasive, exotic plant that is found in the Santa
Ana River and Carbon Canyon Creek. Giant cane is currently manageable in the
portion of the Santa Ana River within park boundaries, but has overrun Carbon
Canyon Creek. Efforts will be necessary to further control and eradicate this species
from park property.

Animal Life

The great diversity of vegetation types and habitat supports the existence of a wide
variety of animal species. Some of the taxa occurring in the park are considered
threatened, endangered, or species of special concern by the U.S. Fish and Wildlife
Service and/or the California Department of Fish and Game.

Sensitive Animal Populations

Mammals

Two California Mammal Species of Special Concern are known to occur within Chino
Hills State Park. These are the western mastiff bat and the mountain lion (also a
California Fully Protected Species). In addition to these, 22 special status mammal
species have been recorded with the California Natural Diversity Database (CNDDB)
of the California Department of Fish and Game as occurring in the vicinity of the park.
Although they have not been documented within the park as of 1998, suitable habitat
exists within the park to support their existence (see Appendix A).
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Birds

Chine Hills State Park provides suitable habitat for numerous bird species. Of the 15
sensitive bird species documented using the park, one s on theFederal Threatened
list, two are listed as Federal Endangered, two as California Fully Protected, two as
California Endangered,
eight are California
Species of Special
Concern, and three are of
local or regional concern
even though they don’t
appear on current
sensitivity lists (see
Appendix A). Several of
these taxa occur on more
than one sensitivity list.
Suitable habitat exists
within the park for an
additional 28 bird
species that have special
status although they had
not been documented
there as of 199G (see
Appendix A).

Repfiles

Slipsensitwe reptile species occur within the boundaries of Chino Hills State Park: the
southwestern pond turtle, San Bernardine ringneck snake, San Diego (coast) horned
lizard, northern red-diamond rattlesnake, coast patch-nosed snake, and coastal
western whiptail. All of these are considered CaliforniaSpecies of Special Concem,
but the pond turtle and the horned lizard are also listed as California Fully Protected.
Suitable habitat for eleven other sensitive reptile species oceurs within the park
boundaries (see Appendix A).

Amphibians
There are nine special status amphibian taxa that could ogcur in the park (see
Appendix A). Three of these, the arboreal salamander (a species of local concern), the
western spadefoot (California Fully Protected, California Species of Special Concerm),
and the Monterey salamander have been documented as occurring within park
boundaries.

In all, 23 wildlife taxa with some level of sensitivity have been documented utilizing
the habitats and resources of Chino Hills State Park. Also, suitable habitat exists to
support 65 additional sensitive animal taxa. These numbers are very large for a park
the size of Chino Hills State Park.
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Aquatic Life

Fish habitat in the Santa Ana River and in most of its tributaries has been significantly
reduced from its original extent, Stream channelization, dams, and other projeets
related to urbanization of the Los Angeles plain have contributed to this habitat loss.

- ‘As a result, steelhead and Pacific lamprey, two
anadromous fish species that once inhabited the
i river, are no longer present. Of the native
freshwater fish species, only the arroyo chub still
canbe found in the Santa Ana River, The Santa
Anasucker, Santa Anaspeckled dace, and
| iinarmored three-spine stickleback no longer
exdst in this river systern. Cusrently, the
unarmored threees pine sticklsback is listed as
both State and Federal Endangered and a
recovery team is inspecting the possibility of
appro priate sites for reintrod uction within the
park (see Appendix A).

Chino Hills State Park includes a one-mile-long
unchanneled section of the Santa AnaRiver.
| ~lso within park boundaries, Alise Creek, which
provides suitable habitat for the four frashwater
fish native to the area, is the only unchanneled
tributary with access to the river downstream of
Lwerilliso Creelc the Prads Dam. [talse contains a perennial
teach that supports populations of the arroye
chub. Aquatic habitat in Alise Creek has become increasingly important to the
regional eonservation of the arroyo chub. The introduction of pollutants and exotic
animal species has red uced habitat quality in the Santa AnaRiver. Introduced
crayfish, two species of non-native fish, and African clavwed frogs are present in Aliso
Creek. They are both acompetitive and predatory threat to the arroye chub.

Paleontology

Chino Hills State Park has not been systematically surve yed for paleontological
resourcas. Hows ver, many fossils have ben found in the Chino Hills area. The
Puente Formation, present throughout the park, is well documented to contain
abundant fossil deposits. Fossil specimens known to be present in that geologic
formation include whalss, porpoises, fish, shatk tsath, lsaves, marine invertabrates,
and others. The Puente Formation is particularly well recognized for its fossil fish
remains, especially near-shore species. Unique Pliosene-age fossil deposits may also
be presentin the southeastarn portion of the park. Microscopic foraminifera are also
contairied in the marine sand store members. A thorough paleontological survey may
reveal that important fossil deposits exist within the park.

Eaisting Conditions and Issues: Fark Surromary

Chino Hills State Park General Plan

CULTURAL RESOURCES

Native American Ethnographic Overview

Chino Hills State Park is located in the inland southern portion of the traditional
Gabrielino territory in close proximity to the Juanerio, Luisefio, Serrano, and Cahuilla
Indian groups. The Gabrielino were occupying lands in and around the park at the
time the Spaniards arrived in southern California.

The Gabrielino are reported to have been the wealthiest, most populous, and most
powerful ethnic nationality in aboriginal southern California, other than the Chumash.
The Gabrielino possessed a material culture reflecting sophisticated knowledge of the
working qualities of natural materials and elaborate artisanship. They were
particularly known for their tool, utensils, and ritual objects. The Gabrielino traded
their creations, food products, and animal skins over a broad region in present-day
southern California.

San Gabriel Mission baptism records list village names and an occasional note
concerning village locations. These location notes and the number of individuals
baptized suggest that four large villages were situated in the Santa Ana River Basin
near Chino Hills State Park. The Indians of these villages are hypothesized to have
regularly exploited the natural resources of the Chino Hills.

Historic Overview

The historic period of the Park dates from the first recorded Euroamerican
explorations along the Santa Ana River in the late-eighteenth century and
through ranching endeavors of the mid-twentieth century.

This area was originally part of the extensive grazing lands granted to the San Gabriel
Mission, which was established in 1771. During the Mexican Republic era, the area
served as spillover grazing land for Rancho Santa Ana del Chino to the north, Rancho
La Brea to the west, and Ranchos Carion de Santa Ana and La Sierra Yorba to the
south. In 1848, when Mexico ceded California to the United States, it became part of
the United States public domain lands. Documented legal acquisition of public land in
the park began during the last three decades of the nineteenth century.

Throughout its recorded history, the area served primarily as grazing land, although
some late-nineteenth and early-twentieth century agriculture, horticulture, oil
exploration, and mining activities occurred in parts of the park. Historic activity left
only one complex of historic buildings (Rolling M Ranch) and scattered historic
features. However, stock grazing had a significant effect on the park. Cattle and
sheep grazing eliminated native grasses and grains once used by Native Americans as
food sources, and ranchers introduced non-native grasses to feed stock herds.
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Hispanic Period (1771-1848)

Although exploration occurred both north and south of the park, there is no
documented evidence indicating the park was formally surveyed by Euroamericans
during the eighteenth or early-nineteenth century, nor legally acquired prior to the
1830s. Mission San Gabriel was established just 20 miles northwest of the park, so
stock grazing may have occurred on park land as early as the 1770s.

Early American Period (1848-1920)

In contrast to the surrounding region, there is no evidence of permanent activity other
than grazing in the present-day park prior to the U.S. Surveyor General’s public
domain surveys. These surveys began in 1853 and were not completed until 1894,
The deputy surveyor’s field notes do not note any structures, fences, or wagon roads
in the park, although much of the land was obtained and used for grazing during this
period.

Legal acquisition of public domain land within Chino Hills State Park by private
individuals did not begin until the early 1870s. Many of those filing were associated
with the small ranching community of Rincon just east of the park boundary along the
Prado Basin. Local ranchers such as Fenton Slaughter, who had purchased Raymundo
Yorba’s home and property in 1868, established successful sheep and cattle ranching
operations that extended into the eastern limits of Chino Hills State Park. Activity and
ownership increased during the Great Land Boom of the mid-1880s. Those who
purchased Chino Hills land for ranching use included the founder of the town of
Chino, Richard Gird. By 1895 much of the future park property was under absentee
ownership, such as that of the San Francisco based Chino Land and Water Company.

Although most of the Chino Hills land was in ownership by 1900, the first published
USGS quadrangle map of 1902 indicates only three miscellaneous structures and a
wagon road running within current park boundaries. These structures were likely
associated with various ranching and mineral extraction activities. Although no large
deposits were located or exploited within the park, several oil wells and mines have
been documented from this period.

Twentieth Century Development Period (1920s-1980)

During the inter-war years of the 1920s to the 1940s, the ranching industry reached its
most active period at Chino Hills. In 1921, local dairy rancher Frank Pellissier
purchased most of the Chino Land and Water Company holdings for his dairy herds,
including the area of the future Rolling M Ranch. The first aerial photographs of the
region in the late 1930s indicate numerous cleared areas that had obviously received
regular grazing activity along almost all the watershed canyons of the park, including
near the Santa Ana River and Carbon Canyon.

The 1940s would also see the increased development of the Rolling M Ranch complex.
Aerial photographs show several structures and cleared areas on the site by 1940. In

Existing Conditions and Issues: Park Summary

Chino Hills State Park General Plan

1948, the Mollin Investment Company acquired 1,720 acres, subsequently giving the
area the name of the Rolling M Ranch. The company enlarged and improved the
corral system and rehabilitated and enlarged the main house. Mollin owned the
property until the establishment of the State Park in the 1980s.

Cultural Resources Within The Park

Archaeological Resources
Archacological resources within Chino Hills State Park include those from both the
prehistoric and historic periods. Some areas of the park have not been surveyed for
archacological resources, so, the full extent of archacological resources occurring in the
park is not known. Descriptions and locations of recorded sites are found in the park
Resource Inventory, as well as in other Department files.

Prehistorical Archaeology

The Native American sites located in Chino Hills State Park indicate that the Indians
of the Santa Ana River Basin used the area for hunting and gathering. To date, two
Native American camp sites and many isolated artifacts have been identified and
recorded in the park. The range of site types recorded within the park includes one
site with occupational debris and appreciable depth, one with sparse occupational
remains, an outcrop with one cupule petroglyph, numerous isolated metates and
manos, and two isolated projectile points. Archaeological surveys of limited scope
within the Sonome Canyon Area have yielded no archacological sites to date.

The most recent dates for sites in the Prado Basin and Chino Hills are not well defined,
but fall around 1,000 years before present (BP). Mission baptismal records indicate the
former presence of aboriginal villages near Chino Hills State Park, however,
archeological data on these villages is lacking. One site within Chino Hills State Park
yielded dates between 1,070 and 2,380 years BP.

Historical Resources

The park’s historic period resources include various structures, features, and cultural
landscapes. Most are associated with ranching, the dominant historical land use.
Other historic resources are associated with mineral and oil extraction, transportation
and other public utilities, and varied agricultural and horticultural uses.

Only some of these resources are inventoried and identified. Most of these were
evaluated as individual features. Those sites identified as locally or regionally
significant include the Rolling M Ranch complex (seven structures) and four
windmills, circa 1900-1930. Twenty other historic-period sites have been recorded.
Most of these lack individual significance, but when evaluated collectively as features
of the larger landscape, their historical significance is apparent. Such features include
corrals, stock ponds, water troughs, water tanks, cross fencing, structure and
equipment remains, and small, miscellaneous structures.
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Cultural Landscapes
‘I‘h! most slgmﬁmnt hui:onﬂeauum at Chino Hills State Park is the historic mnch

d pe that reflects the lives and activities of those
occup)mgt}tlﬂnd inthe labe hand early ieth cent This remnare,
rural landseape provides a rich cortrast tothe dgme wrban development fast
ermeloping the park. The historic character s defined by patterned relationshipe of
cubtural features to the land —its
imherent topography, soils,
wegetation, and water souroes —
and also to clirnebe pattema.
Landscape camponerts (eld
trails, ranch roads, fields,
archards), water system features
{windmills, stock ponds, water
troughs, tanks, pipes Jand
individual eletrents, such as the
barn, sheds, stock fences, chute,
scale, and other ranching
equipment, remind us of this - s
historie "working landscape”. otk choute 2t Bollag M Each

The park cortaine several sites sseoctated withthe history of the loeal oil industry and
small-seale mining efforts. Research available at this time does not mdicate that any of
thess sites is individuall ; they do g locally d
hisstorsc land uses withm Chin Hills State Park:

Of gix vestock ponds that were constrodted inthe park during the ranching era, four
are still presere. Three of these, MeDermott Spring, and Windrdll and Pancrama
ponds, have gtable earthen dams, are not irterfering with fish migration routes, and
are despenoughto provide positive wildlife habitat valuss. Thess ponds represert a
gignificant example of the historic ranching landsape.

Approvdmately 40 acres of lepnon trees in the Lemon Grove Area represert the only
extant remnant of the historicall y significant citrus industry that anee sumounded the
park. This area s located off Carbon Canyon Foad & the far-western end of the park.
It offers trailhead parking and access to Telegmaph Canyon

Collections

The most notable eollection currently housed @ the park is a collection of historie
ranching artifacts once used o the Folling M Ranch and surrounding ranchlands.
Thess artifacts represert a prime resource for it erpreting the everts of the historie

Tl il i b Pk Ciideid T

AESTHITI RESOURCES

Aauthatsc wmles 1 atbribated by park vistiom b ssperano, e, s qualkise in
terromy W ratnl awlitis dd |8 perosived thiosgh the senes,
by e b g b emichurgg, s Ting, sndsasting Inaddinen 1ot he tangibe raturad
ervl ovilreien] feahares stach o ol Soinals, Wabess, peologic Rabures, beatltingh and
arhaeckigiml sies, Dhino Hilk Staze Park sl offers many intargible qualites

Thest il e subarsd Quost, S0l ude, dpace, sRErery, @ deroe Of haftory, steundi of
r:upf::-fa-d chear EFE shies that see important componests of people's esprpvest of

T appearun:e of the laredacugs tn Chures Halle Stafe a2 relatouly urmbered by
the woris of Irasnars, Shpessally whes coparelio e

Lo distence viwws of nat s erein and vegstatoon ar -nu-'mimm mlacted
lositiora. The acpuirtion plarm for s prk have erphantosd e velue of secuinng
rdgwiogs to protect e werabad withinthe padk. Ars ek, the st pratne
vamres it telle froen Telegraph and Al Carqont and fom sedeted panarems
pinis have besn mostiy | from wrben i ot
preticular tntwreet mrw Sun b Hh, Gitrmoe, Prak, and L aa Crerioce

A wridde vwristy of mors infmate neteoal scemas . aved b b thioeg host the pak
Dl seldy wovcded cangon bottarne odter deok sha e, I vegetataos, a0 Panding
sntar Many epecies of wildflcewsm procds smnes ol frees beasty dusing the spring
The gresey il s brilkant gmtn destng the + pring andgolden beowm in e pasirer

Dhsenirifse prossniat 0 aben
ENHOO RIS, the hulls e
eterlaeed with ity exernesls,
oa i el cehes B -ieds
orbathat e sggrifizant nepatne
wverual deot i i e pash. By far
tha Trest promenant seskne
vl et iy iwre the many kagh
rdiage slackrical brarumEnen
ki that Eraverse the park Ciber
ragakive winusl femfurss includs
pretially buced nafural gas
pupstinss andthe rrany B i o e mrdon s - Jobog e b mmpmn
umrurinced rowds. Alm, roma

o s i Lt mmach 0.4 L ovibshe d retwiming sl Mlreg the st mad s
rrodBrm riks wardion o the ovecinek sres rearthe Eoling M Fanch s ot
OrpA e e thes ] poeresry dnd RDART O The THetoFs Sxpaienc of the

use, People frequently wisit the park from adjacent commundies to wulivjug, ike, or
ride horses. The park 15 also a popular spat for famdly and equestrian campers, as well
2 picrickers

Trail Use

iy Sy et lredsags
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RECREATIONAL RESOURCES PLANNING INFLUENCES
Thep ity of ita natural o urban p and trail The goals and guidelines established in the Plan Section of this document are the result
network make Chino Hills State Farka popular and valuebte nem-ﬂml i’ of many factors. The existing conditions of the park; the natural, cultural, and
Wisors enjoy both active and passive forms of focus trad aesthetic resources; and the public use of the park all shape general planning. In

Trails are used by a majority of visitors
fortheir recreational pursets (ses
Figure 3] The trail network gives
access to many of the park's special
places; inchuding wooded ripanian
areas, open grasslands, and scendc
wiewpoints. The vasiety of traiks
available at the park offers a wide range
of difficulty and recreational
experience. Many vistars use the trails
for adtive-types of moreation such as

s hiking, mourtain biking, and
mzkﬂding. Otfervm.tmss:uelhe iy Wi e,
trmils for passive-type ativities such as
bird watching. photography, and nature study. Some hiking-only trails occur inthe
park to accormenodate these activities

Conflicts between trail users hawve occurred on mubi-use trals inthe pmk These
oonflicts have resulted when trail wers perceive thelrtrad]

affected by the behavior or activity of another. Trail users with differert activity
styles, modes of travel, or expectations sometimes perosive other trail uses to be
incompatible with their we

Carnping and Piericking
The shaded campground area near Aliso Creek offers a comfortable and npp:ahng
mmping location. The site is suitable for ies, small groups, and The
equestrian staging ares is a large, flat area with scerde vistas of the park_ This areais
suitable for large eqr jan groups as well as indivi and famiies with horses
Both sites are along the interior of the park, oifering a quist lomtion and dark
h aldes puitable for (see Figure ).

Several family picnic skes oocur along the interior of the park (see Figure 4) The most
popularofthese is ot a shade ramada located af the Folling M Fanch.

36 Exusting Comdthions and bsua: Park Swmmsry

addition, there are other factors that influence long-range planning. The influences of
system-wide planning, regional planning, and public concerns are summarized in this
section.

SYSTEM-WIDE PLANNING

Some regulations, policies, and plans address issues that cross park and regional
boundaries. Appendix B (Page 96) shows system-wide planning influences that may
affect planning decisions at Chino Hills State Park. Any system-wide plans developed
in the future that contain specific recommendations pertaining to the use, operation, or
management of the State Park may also effect future planning decisions at Chino Hills
State Park.

REGIONAL PLANNING
Certain plans and programs address regional issues and events. The following
regional influences may affect planning decisions at Chino Hills State Park.
NATURAL COMMUNITIES CONSERVATION PROGRAM (NCCP)

The Department of Parks and Recreation has signed a dum of
(MOR) with the California Department of Fish and Game (DFG) outlining each
agency’s responsibilities in the i of the Coastal Sage Scrub Natural
Communities Conservation Program (NCCP).

In cooperation with the U.S. Fish and Wildlife Service (USFWS), the NCCP is designed
to provide for regional protection and conservation of sensitive species habitat at the
natural community level and at the same time to allow for compatible development
and urban growth. The program is attempting to do this by acquiring and protecting
large parcels of adjoining quality habitat and by restoring adjacent habitat of lower
quality within an interconnected core habitat system. California State Parks, as a
leader in the conservation and management of the natural habitats, is playing an
important role in the formulation of regional preserves for the NCCP.

Southern California, with its fast urban growth rate and urgent need to preserve
rapidly declining natural habitats, is the first area of the state to implement the NCCP.
The focus is on coastal sage scrub habitat, crucial to the survival of the Federal
Threatened California gnatcatcher and an important habitat for species of concern
such as the coastal cactus wren and the orange-throated whiptail.
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Chino Hills State Park has a considerable amount of high quality coastal sage scrub
habitat within its boundaries. Its lands have been enrolled as a reserve in the NCCP
program, and its contribution to a regional NCCP Habitat Conservation Plan (HCP) is
imminent. The park’s inclusion in the NCCP program necessitates that management
of the park should be consistent with NCCP long-term plans and management goals.

BIOCORRIDORS

Biocorridors, or habitat linkages, are imperative to the biological survival of Chino
Hills State Park and the Puente-Chino and Whittier Hills. These biocorridors cross
several jur
for the fac
perspective.

sdictional and private property boundaries. To effectively manage them

tion of wildlife movement requires cooperation and a regional

The Wildlife Corridor Conservation Authority (WCCA) is a local joint powers
authority (JPA) represented by city and state agencies, as well as members of the
public. Californic
of the JPA. The mission of WCCA is to provide for the proper planning, conservation,
environmental protection, and maintenance of the habitat and wildlife corridor
between the Puente Hills in the west and the Chino Hills in the east, which connects to
the Cleveland National Forest to the south. WCCA encourages the Department to pay
special attention to the areas that are ecologically sensitive such as the north-south
connection between the park and the Cleveland National Forest, and the east-west
connection between the park and the Prado Basin. It is the responsibility of Chino
Hills State Park to manage identified wildlife movement corridors within the park’s
boundaries in a manner consistent with the conservation and perpetuation of the
spt'('i(‘s that use them and to facilitate their movement.

ate Parks is currently represented as a Governing Board member

The
‘managers for use at Chino Hills

lts of resource studies undertaken by WCCA are available to Department
State Park.

SANTA ANA RIVER

A small area of Chino Hills State Park is in the Santa Ana Canyon and Santa Ana River
Flood Plain. This area between the Green River Golf Course and State Route 71 is
subject to the Lower Santa Ana River Canyon Resource, Floodplain, and Habitat
Management Plan. The Department was a part of the Study Group that developed the
plan. Flowage easement rights are also required in this portion of the park for the
Santa Ana River Mainstem Project, per an agreement between the Riverside County
Flood Control and Water Conservation District (RCFC&WCD) and the Department.

TRrAILS

Many regional riding and hiking trails and bikeways exist in the vicinity of Chino
Hills State Park. Because the park borders four counties and three cities, there are
numerous opportunities to link regional trails with those at the park. The cities of
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Anaheim, Brea, Chino Hills, and Yorba Linda, as well as the County of Orange, for
example, currently show trail linkages to the State Park in their general plans. The
following agencies have regional trail plans: City of Chino Hills, City of Anaheim,
Orange County Transportation Agency, County of Orange, and City of Yorba Linda.

PARK ACCESS

The cities adjacent to the park, Yorba Linda, Brea, and Chino Hills, have expressed
concerns about providing adequate park access and trailhead parking. This is a result
of problems associated with visitors parking on residential streets to access the trail
network.

WILDFIRE MANAGEMENT

The City of Brea is concerned about park activities that may affect adjoining wildlands
in the jurisdiction of the City of Brea. In addition, the Metropolitan Water District of
Southern California (MWD), because of their operation of a water filtration plant
adjacent to the park, as well as water feeder lines and easements within the park, is
concerned about any wildfire management planning occurring at the park. Parties to
the Habitat Conservation Plan (HCP) also are concerned about wildfire management
planning at the park.

HABITAT CONSERVATION

The Metropolitan Water District of Southern California (MWD) and Shell W
E&P Inc., adjacent property owners to the park with planned future activities that will
have impacts on habitat, have developed a Habitat Conservation Plan (HCP) with the
Department and other agencies (U.S. Fish and Wildlife Service, California Department
of Fish and Game, the County of Orange, the Cities of Yorba Linda and Brea, and Hills
for Everyone) in accordance with Section 10(a)(1)(B) of the Federal Endangered
Species Act. The HCP is a plan to protect and restore coastal sage scrub habitat and
the species that utilize it. The HCP was required as mitigation for the development by
Metropolitan and Shell Western E&P Inc. of coastal sage scrub habitat used by the
Federally listed California gnatcatcher. The HCP covers a 2,600-acre
Study/Management Area in the western portion of Chino Hills State Park and results
in the preservation of more than 1,200 acres, including the Sonome Canyon Area.

The HCP is a major component of the Natural Communities Conservation Program
(NCCP) because it provides crucial habitat protection and enhancement for some of
the last remaining coastal sage scrub habitat in the region. The HCP includes resource
management objectives for the area that are consistent with Department goals and also
provides for a resource ecologist to implement and monitor results of the program for
a period of fifteen years.

&
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UTILITY EASEMENTS AND ROADS

Metropolitan Water District of Southern California (MWD)

The Metropolitan Water District of Southern California (MWD) operates the Robert B.
Diemer Water Filtration Plant at its 200-acre facility adjacent to the southern boundary
of the park in Orange County. MWD's Yorba Linda Feeder tunnel and pipeline
system traverses the park in a north-south direction to connect with the Diemer plant.
In addition, MWD's Lower Feeder pipeline traverses the park in San Bernardino
County in an east-west direction.

MWD's Guidelines for Development in the Area of Facilities, Fee Properties, and/or
Easements of the Metropolitan Water District of Southern California was developed to
assist other agencies, including the Department of Parks and Recreation, in preparing
plans that are compatible with MWD's facilities and easements.

In addition, MWD Operations personnel use several dirt roads, including those along
the Lower Feeder and Yorba Linda Feeder rights-of-way and to miscellaneous
substructure facilities associated with pipelines. Any of the Department’s
maintenance activities, land uses, or planning efforts that affect MWD's access is a
concern of MWD.

MWD has an Emergency Response Plan. This plan addresses public safety issues
associated with nearby storage areas of hazardous chemicals. These chemicals are
currently used in the water treatment process and stored in bulk at the Diemer plant.
Any public uses planned for park areas adjacent to the plant are a concern of MWD.

Heavy trucks must routinely travel through the park to access the solids drying ponds
near Telegraph Creek. Any activities or planning that affect this access is a concern of

Southern California Edison

Southern California Edison (SCE) Operations personnel use several dirt roads in the
park to acce: pipelines and electric transmission lines. Any of the Department’s
‘maintenance activities, land uses, or planning efforts that affect safe access to SCE
facilities is a concern of SCE.

REGIONAL TRANSPORTATION

The Southern California Association of Governments (SCAG) is the authority for the
Regional Transportation Plan (RTP) that incorporates Chino Hills State Park and
communities in the region. The 1998 RTP is known as CommunityLink 21, which
covers the period from 1998 to 2020. This plan addresses mobility, economic, social,
and environmental goals and objectives for transportation planning for the region.
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The Orange County Transportation Agency and the Southern California Association of
Governments are lead agencies of the Four Corners Policy Committee. This
committee is made up of representatives from county, city, and local government
agencies, as well as regional transportation agencies and private organizations in the
affected area. The area that surrounds Chino Hills State Park is named for the four
corers of the Counties of Los Angeles, San Bernardino, Orange, and Riverside, which
come together at this location and includes State Routes 57, 90, 142, 71, 91, 60, 83, and
Interstate 15. Knowledge of proposals made in the RTP and by the Four Corners
Policy Committee, as well as other potential regional transportation authorities, is
crucial to understanding potential impacts to resources and operation of the park.

POPULATION TRENDS

The proximity of Chino Hills State Park to the intensely developed metropolitan areas
of Los Angeles, Orange, Riverside and San Bernardino Counties potentially offers an
open-space retreat to 15 million people. By the year 2020, the California Department

of Finance projects that the resident population of these counties will grow by 32
percent and exceed 22 million people. This means that approximately 45 percent of
the state’s population will live within 40 miles (a short driving distance) of the park.
The estimated resident population of the three bordering communities of Brea, Yorba
Linda, and Chino Hills is expected to exceed 225,000 people by the year 2025. These

local populations will create the highest demand for park use.

The regional population is unparalleled in its cultural and ethnic diversity and
includes a growing number of single-parent households. It is important to note that in
the next twenty years there will be a population explosion of senior-aged citizens. To
accommodate these citizens, Chino Hills State Park will need to provide for a wider
range of recreational interests and abilities than it does now.

Visitor attendance at Chino Hills State Park steadily increased between the opening of
the park in 1984 and 1995. There were an estimated 9,845 visitors to the park in 1990.
This amount increased to an estimated 193,891 visitors in 1995, Attendance from 1995
through 1997 decreased slightly to an average 171,835 visitors per year.

PUBLIC CONCERN

Public input was solicited at several steps in the general plan process. Several
meetings were held to familiarize the public with the planning process and park
issues. The first public meeting, held in the City of Brea, was informative and
provided an opportunity to describe the significant resources and unique features that
make Chino Hills State Park a special place. The meeting was opened to public

comments, and all comments were noted. Tn addition, a questionnaire was distributed
to those attending to gauge what issues and concerns were considered most
important. Responses from the questionnaires indicated that the primary interest in
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Chino Hills State Park was for natural resourve preservation, interpretation, and
recreational activities, The majority of resp andents thought that the park should be
left natural and undeveloped. Trails and public arcess were imp artant concems as
well

The sec ond public meeting, held in the City of Chin Hills, was a workshop where
particip ants noted specific concerns and commented on prop ssed general plan
zuidelines. A& similar workshop was held in the City of *orba Linda to sxpand

opp artunities for public invelvement to swrounding ¢ ormmunities. After each
warkshop proposed guidelines were reevaluated and, whene appropriate, rewritten to
incorporate these cormrents and suggestions. The overtiding concerns were public
use of the proposed Core Habitat Z one, the need for improved public access paints
into the pazk, and the desire to restrict future developments and concessions within
park boundaries

A final public mesting, describing plan alternatives and the preferred plan, was held
inthe City of Corana. At the end of the mesting, the public was inwited to ask
questions. These were again nated and reviewed after the meeting

Throughout the course of public invalvernent in the general plan process for Chino
Hiills State P ark, it was clear that the primary issues of ¢ ancerm for park users ane those
related to p ark access, trail use, and maintainin g the wildness of the park by restricting
further developrnents and concessions.

In addition to the meetings held for the general public, the ChinoHills State Park
General Plan tam held a meeting with public agency representatives. Concerns were
woiced about public arcess points and parking, continued access toutility company
structures and maintenance of utlity roads, and the need for mare interpretive
programs, inchiding campfire programs, designed to incmease public awarensss of the
park's resoues

Fesid ential subdivision adjacent to park entrance at Bane Cangon
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ISSUES

The Issues Section highlights the important issues derived from the Park Summary
(beginning on Page 9) and from the Planning Influences (beginning on Page 37). The
goals and guidelines of the Plan Section address these issues.

RESOURCE MANAGEMENT AND PROTECTION

BIOCORRIDORS AND CORE HABITAT AREAS

Urbanization within and surrounding the Puente-Chino Hills has resulted in the near
biological separation of Chino Hills State Park from adjacent open-space areas. The
remaining biological connections to these adjacent areas are tenuous. They are
bisected by roads and reduced in size by the conversion of surrounding open space
urban uses. In some cases, portions of remaining, viable habitat linkages are privately
owned and unprotected. Development of these private parcels will jeopardize the
diversity and integrity of the park’s biological resources by eliminating or reducing
wildlife movement through these corridors. The identification and management of
areas containing representative, sensitive, or otherwise important habitats within the
park and the biocorridors that link these habitats to those outside of the park, are
essential to the maintenance of the park and regional ecosystems.

NATURAL RESOURCES

Increased awareness of the diversity and fragility of sensitive plant and animal
species, as well as their supporting habitats has created greater need to protect and
interpret these resources. Further guidance to direct resource management and
conservation efforts at the park is needed to ensure the perpetuation of these values
for future generations.

HISTORIC RESOURCES

Information acquired since the original general plan places new emphasis on the
s historic resources, particularly the historic ranching landscape and features
associated with the Rolling M Ranch. Greater protection and interpretation of these
historic resources is needed in order to preserve California’s heritage and for the
education and enjoyment of park visitors.

AESTHETIC RESOURCES

Aesthetic qualities of the park can be adversely impacted by man-mad

such as developments, activities, or land uses that are incompatible with the park’s
natural character. Increasing development and more intensive land uses surrounding
the park place increased emphasis on protecting scenic features and preserving the
visitor’s experience of the park’s aesthetic qualities.
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INTERPRETATION

Current knowledge of natural and cultural resources at Chino Hills State Park places
new emphasis on habitat connections, native plant and animal diversity and frag
Native American involvement in the area, and historic ranching. Interpretive top pics
need to reflect this current knowledge and emphasis.

VISITOR USE AND DEVELOPMENT

VisITOR-USE FACILITIES

The original (1986) general plan proposed the development of a large number of
campgrounds, picnic areas, and trailhead parking areas in the park, specifically within
Lower Aliso Canyon and the Santa Ana River floodplain. Continuing resource
inventory work within the park has increased the Department’s understanding of the
sensitivity of the resources located at these proposed campground sites. Also, the
current demand for camping at the park places question on the need for many large,
developed campgrounds. The placement of facilities at these sites is no longer
considered appropriate, yet additional facilities to enhance the visitor's park
experience may still be needed. Guidance for the development of both visitor-use and
operations facilities is needed to accommodate new recreational opportunities and at
the same time protect park resources.

PARK ACCESS

Public vehicle access into the park is limited to the Bane Canyon entrance. This
entrance is accessed through a residential area. The location makes it difficult to
access the park and causes off-site parking conflicts. Furthermore, the access into the
park from this point is on a one-lane, steep, dirt road. This road cannot be upgraded
to an acceptable condition because of the steepness of the grade and adjacent slopes.

The emergency vehicle access at Rim Crest Road (see Figure 2) is being used as a
pedestrian access point and certain problems have developed because of it. There are
no developed parking, restroom, or trash facilities at this location, and visitors are
parking on residential streets. This situation points to the need for coordination with
local jurisdictions in addressing access. Also, information on sensitive park resources
indicates that some of the park’s access points proposed in the original general plan
may be inappropriate.

ACQUISITIONS

Acquisition plans for the park have, among other things, emphasized the value of
acquiring ridgelines to protect the viewsheds within the park. However, additional
guidelines are needed to help Department staff evaluate the desirability of proposed
land acquisitions at Chino Hills State Park.
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INTRODUCTION TO THE PLAN SECTION

The long-range vision for Chino Hills State Park is depicted in the Plan Section. The
purpose here is to portray both the desired resource condition and visitor experience
of the park and to provide goals and guidelines that will direct future management
efforts toward achieving those desires. The Plan Section does not designate detailed
facility improvements with specific sizes and capacities. Over the next 5, 15, or 30
years there will be different technologies, different recreational needs, and new
opportunities that can not be foreseen with the writing of this document. In short,
there will be many ways to achieve the desired conditions within the parameters
provided by the Plan Section’s goals and guidelines.

The following planning hierarchy provides direction for the future of Chino Hills State
Park. Items in bold boxes were created as part of this general plan effort.

Classification: Along with all
parks”, Chino Hills State Par
Resources Code Section 5019.53.

nits that have been designated as “state
managed under the direction of Public

Declaration of Purpose: A broad statement of direction, unique to
Chino Hills State Park (Page 48).

Management Zones: A land-use zoning plan for the park
that links four general levels of desired resource conditions
and visitor experience to geographic areas depicted on a

map (Page 49).

Park-wide M. Goals and Guideli
Topical guidance whose scope is relevant for the
entire park (Page 57).

Specific Area Goals and Guidelines:
Management goals and guidelines that
clarify goals for a specific area (Page 75).
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DECLARATION OF PURPOSE

The Declaration of Purpose defines the purpose of the park and is the broadest
statement of management goals. A declaration of purpose is required by the Public
Resources Code, Section 5002.2 (b), “setting forth specific long-range management
objectives for the park consistent with the park’s classification...” The Declaration of
Purpose for Chino Hills State Park will be as follows:

Purpose

The purpose of Chino Hills State Park is to
preserve the natural, cultural, and scenic
resources of the rolling hills, wooded canyons,
and riparian forests that are representative of
the early California landscape, and make them
available for public enjoyment and education.

California State Parks will endeavor to preserve
and restore native habitats in the park for their
intrinsic natural values, to promote biological
diversity, and to support the integrity of
regional ecosystems. California State Parks will
endeavor to protect the cultural and scenic
resources, promote an understanding of the
park’s unique features, and provide recreation
opportunities in a manner consistent with the
protection of natural and cultural values.
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MANAGEMENT ZONES

Management zones spatially define the management scheme for the unit (see
Management Zones Map - Figure 6). The management zones for Chino Hills State
Park are based primarily on the degree of natural, cultural, and aesthetic resource
value and sensitivity. Secondarily, they are based on recreational, visitor service, and
management needs, and ecological and geographical parameters. Four management
zones for Chino Hills State Park are presented below, along with goals and guidelines
for visitor activities, resource and facility d 1 within the
zones. The zones are the Core Habitat Zone, Natural Open
Space Zone, Historic Zone, and Recreation and Operations Zone. The Management
Zone Matrix on Page 55 further defines the vision for these four management zones.

CORE HABITAT ZONE

The Core Habitat Zone is
the area of highest
biological resource
sensitivity in the park.
The area includes very
sensitive wildlife habitats that are
crucial to the movement and survival of many plant and
animal species. Significant disturbance of the habitat in this arca
could seriously affect biological diversity within the park and
throughout the regional ecosystem.

WATER CANYON NATURAL PRESERVE

Statutes for classification of units of the State Park System are contained in Article 1.7
of the Public Resources Code. Based on these statutes and an evaluation of the park’s
resources it is proposed that a portion of the Core Habitat Zone be sub-classified as the
Water Canyon Natural Preserve, as described in Public Resources Code Section
5019.71. The natural preserve will incorporate the entire Water Canyon watershed as
well as the entire upper Brush Canyon watershed. The boundary of the natural
preserve is 1 d by the hed boundaries of Water and Brush
Canyons up to the southern park boundary and existing park trails in Lower Aliso
Canyon (see Figure 6).

The Water Canyon Natural Preserve contains the northern extension of the Coal
Canyon biocorridor, thereby preserving habitat crucial to the movement of sensitive
wildlife and providing an important connection to the park’s interior. The natural
preserve also contains large stands of coastal sage scrub habitat which is necessary for
the success of the California her, as well as fine ples of California Walnut
Woodland and Coast Live Oak Woodland.
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The creation of the Water Canyon Natural Preserve within Chino Hills State Park will
provide the highest level of protection for the sensitive resources found in the preserve
and will protect wildlife movement within the park and throughout the region. This
sub-classification is necessary to ensure that development, inappropriate land use, or
improper management decisions do not adversely affect the resoutces contained
within the natural preserve boundary.

The sub-classification of the area to a natural preserve will require some adaptation
from current land uses and management for this area. Currently, this area is governed
by the state park classification as stated in Public Resources Code, Section 5019.53.

The change to a natural preserve status will amend the primary goal for the area from
balancing resource protection with recreational opportunities, to resource protection
taking precedence over recreational opportunities. The Public Resources Code,
Section 5019.71 governs the intent, management, and use of natural preserves:

PRC Section 5019.71: Natural Preserves consist of distinct areas of
outstanding natural or scientific significance established within the
boundaries of other state park system units. The purpose of natural
preserves shall be to preserve such features as rare or endangered
plant and animal species and their supporting ecosystems,
representative examples of plant or animal communities existing in
California prior to the impact of civilization, geological features
illustrative of geological processes, sign fossil occurrences or
geological features of cultural or economtic interest, or topographic
Seatures illustrative of repr ive or unique b phical
patterns. Areas set aside as natural preserves shall be of sufficient
size to allow, where possible, the natural dynamics of ecological
interaction to continue without interference, and to provide, in all
cases, a practicable management unit, Habitat manipulation shall
be permitted only in those areas found by scientific analysis to
require manipulation to preserve the species or associations which
constitute the basis for the establishment of the natural preserve.

The Water Canyon Natural Preserve will be managed according to PRC, Section
5019.71, the Management Zones Section of this general plan, and applicable
Departmental policies as outlined in System-wide Planning of this general plan.
Furthermore, the natural preserve will be managed according to the Resource
Management Directives for the California Department of Parks and Recreation, Section
1812.2, which states that:

Boundaries of wildernesses and natural preseroes will be established
to give full protection to environmental and ecological integrity,
Jfrom the standpoints of watershed influences, scenic and visual
unity, cultural values, and other appropriate environmental fuctors.
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Developments in natural preserves are limited to trails and
interpretive facilities required to make possible the visual and
sensory enjoyment of the resources by visitors. Vehicle access and
parking are not appropriate; visitor centers, restroonts, structures,
and facilities other than signs shall be placed outside natural
preserves.

NATURAL OPEN SPACE ZONE

The Natural Open Space Zone
protects natural, cultural, and
aesthetic resources, and at the
same time allows for
recreational opportunities at the
park. The zone generally has less biological sensitivity
than the Core Habitat Zone but contains patches of higher
resource sensitivity within its boundaries that will receive greater
protection. The boundary of the Natural Open Space Zone is generally
delineated by roads and trails, the park boundary, and other management zone
boundaries.

HISTORIC ZONE

The Historic Zone protects historic and prehistoric features and
cultural landscapes within the park from
impacts that may compromise
their integrity. The zone
incorporates the Rolling M
Ranch complex, the

windmill area west of the
campground, and Windmill Pond.
The intent of the zone is to preserve and protect cultural
resources and at the same time provide for development of
appropriale visitor services, recreational opportunities, and
operational facilities that do not detract from the historic setting and
experience. The Historic Zone allows visitors to experience a landscape from a past
era. Management efforts and land use decisions will be based on the preservation of
this value. The Historic Zone boundary includes significant historic landscape
features, important views from the Rolling M Ranch, and other cultural resources.

RECREATION AND OPERATIONS ZONE
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The Recreation and Operations Zone is designated where visitor services and
operations facilities exist or could potentially be developed. Such
facilities include public vehicle roads,
maintenance structures, a
visitor center, campgrounds, a
campfire area, and employee
housing. This zone is

already developed or future
development will not adversely affect
significant natural or cultural resources. The management
intent for this zone is to provide for vehicle access, structured
recreation, visitor service, and operational needs.

The boundary of the Recreation and Operations Zone is generally delineated by
existing roads, and campground and staging areas. The zone incorporates the current
entrance road up to the Historic Zone, a proposed entrance road through Slaughter
Canyon, the road leading to and including the McLean Overlook, the area currently
used for equestrian staging, an area west of the Rolling M Ranch, and the Lemon
Grove Area. In the event of a developed park entrance road through Slaughter
Canyon, the Bane Canyon entrance road will be included in the Natural Open Space
Zone.

52
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PARKWIDE MANAGEMENT GOALS AND GUIDELINES

This section presents the broad goals and guidelines deweloped for managing park-
wide res ources, interpretation, visitor uses, and development. It addresses related
planning issues that are not ted to a specific geographic area of the park.

RESOURCEMANAGEMENT AND PROTECTION
NATURAL RESOURCES

Biocorridors

Protecting bioc ormidors and facilitating the
movement of animals and dispersal of plant
seed writhin Chino Hills State P ark, and
between the park and other wildland areas,
is imnperative to maintain ec s ystem health
and supp ot regicnal ¢ onservation

Maintain and enhance the
movernent of native anirals
through the park and regional
ecosystemn. Visitors will gain an
understanding of the imp ortance
of biocorridors and
efforts at the park airned at T ATTET:

supporting wildlife movement in [Bhato by Mountain Lion Foundation]
the region.

Guidelines
+  EBiocomidors within Chino Hills State Park that interconnect the park and its core
habitat areas to other proterted lands are of the highest priority for pratection.

The collestion of baseline infarmation and the menitoring of the health and
function of ¢ ore aress and biocorridoms are high management priorities for the
park. Anemphasis should be placed on measuning the effects of human uses on.
the integrity of the systerm

Bicr omidors will be rec ognized when there is enough information to indic ate the
necessity or imp ortance of these ¢ annections to the moverent of wil dlife
between Chino Hills State Park and other wildland areas. The adequacy and
effectiveness of these habitat linkages will be manitored by tracking and
dourmenting the presence, distribution, mowverent, and habitat ass ociations of
the representative species using them

ParkwidsManagement Gosls and Guiddines: Resourcs Mana gemant and I'rotection 5

November 2014

Esperanza Hills



Responses to Comments
Final Environmental Impact Report

page 915

Chino Hills State Park General Plan

The Department will actively work with local jurisdictions, transportation
agencies, and regulatory agencies in the planning of future transportation
projects. The Department will discourage the fragmentation and isolation of
habitat by such projects and ensure that adequate mitigation measures are
incorporated into all road improvement and construction projects. The
Department will advocate measures that consider known information on
wildlife use of biocorridors, principles of conservation biology, and other
professionally accepted design criteria. An emphasis should be placed on the
maintenance of habitat linkages and construction of under-crossings and bridges
that allow full wildlife movement between the affected areas.

The Department will support and work towards the preservation, protection,
and enhancement of the lands that make up the Coal Canyon, Sonome and
Tonner Canyons, and Prado Basin biocorridors. Efforts will be directed towards
enhancing wildlife habitat linkages so as to accommodate as many different
native species as possible. Enhancement tools may include:

- restoring or expanding native habitat to facilitate wildlife movement.
installing fencing to direct wildlife into underpasses or culverts and away
from roads and freewa

limiting vehicular use of underpasses to daytime use by land management
agencies and emergency vehicles only;

- widening of underpasses;

- removing lighting in underpasses to make crossing more conducive to
wildlife;

- removing all or some of the pavement in underpas

- reducing noise impacts by erecting structures to block freeway noise

Buffers

Land uses outside park boundaries can cause significant impacts on parklands.
Possible impacts include exotic plant infestations, chemical pollution, predation and
competition from domestic pets, wildfire, artificial light and noise, and loss of foraging
or nesting habitat. Buffers, such as dedicated open space and agricultural lands, are
low-intensive-use areas between the park’s boundary and adjacent developments that
help to separate conflicting land uses and protect natural habitats from destructive
impacts.

Establish, maintain, and protect buffers adjacent to Chino Hills State Park.

Guidelines:
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e The Department will work with adjacent landowners, neighbors, and local
jurisdictions to provide for necessary buffers adjacent to park boundaries.

The Department will assist local jurisdictions in the development of plant
palettes for proposed projects in the vicinity of the park.

Vegetation Management

Past management practices, including livestock grazing and fire suppression, changed
the ecological conditions under which native plant communities flourished at Chino
Hills State Park. Current conditions favor the existence and continued domination of
non-native annual grasses and forbs over much of the park, effectively eliminating
native perennial bunch grasses. Changes such as these alter the ecological dynamics
of the system and reduce wildlife values.

Restore and protect the native vegetation within Chino Hills State Park
through active resource management programs. Planning and
conservation efforts will address unique or important plant and

wildlife resources at the community level and provide for their continued
health and protection.

Guidelines:

Vegetation management will be directed toward reestablishing the natural
ecological processes that are essential for the development of native plant
communities, expansion of these native communities, and the removal or
reduction of exotic plant taxa. These objectives will be met through various
studies, updates to the park’s Unit Data File, and the preparation of
comprehensive management plans.

Management actions will minimize and, where possible, prohibit activities that
further the spread of non-native plants.

Native Plant Communities

Chino Hills State Park supports a number of i native plant ¢ ities such
as the California Walnut Series, California Buckwheat Series, Coast Prickly Pear Series,
Arroyo Willow Series, Fremont Cottonwood Series, California Sycamore Series, and
the Purple Needlegrass Series. These plant communities are essential habitat for both
rare and locally important wildlife species and communities.

Guidelines:
o The Department will actively work to restore native plant communities and the
natural processes that ensure their perpetuation.

All seedlings and saplings used in habitat restoration projects will originate
from seed collected from native plant taxa within park boundaries or from a

Parkwide Management Goals and Guidelines: Resource Management and Protection 59
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nearby area, with the exception of plants used for historic restoration within the
Historic Zone. Only non-native plant taxa that are considered to be non-
invasive are allowed within the Historic Zone.

Sensitive Plant Populations
The park offers open space that is vitally important to the continuation of several

sensitive plant taxa occurring within or adjacent to Chino Hills State Park.

Guideline:

e« All current, professionally recognized lists will be used to determine sensitivity.

Current lists include state taxa of special concern; the California Native Plant
Society’s (CNPS) Lists 1A, 1B, 3, and 4; taxa of local concern (including endemic
species); and taxa that are State or Federally listed or are candidates for listing.
The Department will protect all sensitive plant taxa to the degree necessary to
maintain or increase populations.

Wildlife Management

The protection and perpetuation of native wildlife populations will be accomplished,
in part, through restoration and enhancement of native plant ities, removal of
exotic plant taxa, and perpetuation of aquatic habitats.

Protect, perpetuate, and restore native wildlife populations and native aquatic
species at Chino Hills State Park.

Guidelines:
*  All sensitive wildlife species and their habitats will be protected. Include all
taxa that are locally important (including endemic species), whether or not they
appear on any endangerment list, as well as those protected by Federal and/ or
State law. Management and protection of sensitive species is dependent upon
adequate maps and other data regarding species presence within, movement
through, and uses of the park.

Avoid ecological imbalances resulting from human-caused activities. If it is
nece

ry to regulate animal populations, use methods based on sound
principles of ecosystem management and consistent with Department Resource
Management Directives. Avoid disturbance to other natural values of the park.

The Department will work with surrounding property owners and jurisdictions
to reduce numbers of non-native animals such as feral cats, starlings, and
cowbirds that enter the park. This can be most effectively accomplished by
developing a program to monitor and control non-native pests.
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o Regular monitoring of medium and large mammals is nec

ary to gauge the
effectiveness of biocorridors and to identify declines or increases in wildlife
populations.

Re-introduction of extirpated species will be appropriate only if historical
documentation exists to confirm the presence of the species of interest within the
Chino Hills at some time in the past and if suitable habitat exists to support its
survival. Re-introduction of a species will be conducted using sound ecological
methods and will not negatively affect populations of other native species.
Animals to be re-introduced will come from a nearby area.

Specific management programs using sound ecological principles and
professionally accepted methods are necessary to protect and restore sensitive
animal populations and their habitats.

Wildfire Management

Wildfire is a threat to structures and human safety in the dry hills of southern
California. The prescribed use of fire can simulate a more natural fire regime for the
Chino Hills and reduce the risk of catastrophic fires. In addition, controlled fires
provide the added benefit of enha of native plant
communities. However, extremely dry and windy conditions along with a high
incidence of human-caused ignition dictates that wildfires will continue to occur in
these hills. It is, therefore, prudent to plan for such an emergency.

conditions for the e;

Planning for wildland fires can considerably reduce damage to natural and cultural
resources, particularly that caused by the activities of fire suppression. For example,
adverse impacts can be caused by the hasty bulldozer construction of fire-control lines.
These lines have the potential to remove roots and upper organic soil horizons,
thereby increasing erosion and slowing the re-establishment of vegetation. Damage to
resources can also occur from improper applications of chemical fire retardant that
affect aquatic systems.

Plan for the occurrence of wildfires in order to preserve sensitive park
resources and protect human lives and structures.

Guideline:

o The Department will work with appropriate agencies such as the California
Department of Forestry and Fire Protection, county and city fire Departments,
and Metropolitan Water District of Southern California to develop and
implement a wildfire management plan for Chino Hills State Park. This plan
will address all aspects of wildfire planning, including prevention, pre-
suppression, and suppression. The plan will identify modified fire suppression
methods and ways to protect sensitive park resources.
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Prescribed Fires

Since the early 1900s, fire suppression practices have effectively reduced the
occurrence of wildfires in southern California. Over time, fire plays an important role

in the develop of native plant ¢ ities. The near-elimination of wildfires has

stressed the ecological balance, thereby allowing non-native plant pest species to
establish and, in some cases, dominate the landscape. Fire suppression also results in
the increased build-up of dry fuels, which can then lead to large-scale, catastrophic
fires.

Restore the role of fire in the natural ecological processes of Chino Hills State
Park.

PALEONTOLOGICAL RESOURCES

The presence of a Miocene-age marine geologic formation within Chino Hills State
Park, which is known to yield abundant fossils in adjacent land, suggests that
important fossil resources may exist within park boundaries.

Document and protect paleontological resources that are found within the
park.

Guideline:

o As fossil remains are discovered during the course of a survey or if new
resources are uncovered, professional measures will be taken to protect the
resources found at the site.

CULTURAL RESOURCES

Archacological Sites (Prehistoric and Historic)

Chino Hills State Park includes significant archacological resources. Prehistoric sites
ino Hills State Park indicate that the area was used for hunting and
gathering by Indians of the Santa Ana River Basin. Several historic archaeological sites
are also found within the park and reflect examples of historic land use of the area.

located in

Protect the archaeological resoutces at Chino Hills State Park.

Guidelines:

Management guidelines for protecting archaeological resoutces can be found in the
Visitor Use and Development Section (see Page 68).

Historic Resources (Structures, Sites, and Landscapes)
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Chino Hills State Park includes a number of locally significant historic resources,
including buildings and structures, features, and cultural landscapes. Windmills,
water troughs, tanks, and water piping are scattered throughout the park. These
features are visible reminders of the ranching landscape and reflect historic land uses
over the past two hundred years. The semi-rural landscape, a rernant of nineteenth
and early twentieth century southem Califomia, is rapidly being eliminated by
urbanization. The non-renewable historic resources of Chino Hills State Park, in
fuxtaposition with its significant natural resources, offers a revealing view of past
cultural patterns to future generations.

Protect the significant historicsites at Chino Hills State Park.

Guidelines:

o All historic resources identified within
the Historic Zone (i.e. structures, sites,
and landscapes) will be preserved and
protected through implementation of
applicable Department policies and the
application of professional standards.

Recognized historic resources or sites
outside of the Historic Zone should be
removed based on the determination
that they create physical or visual
impacts to natural resources. Of those
chosen for removal, the ones with
historic integrity and interpretive value
should be considered for relocation to
the Historic Zone or another interpretive
facility.

Histo ric Ranching Landscape

The most historically significant land use .
associated with the lands of Chino Hills State Windmill pearRolling MR snch
Park is that of cattle ranching. From the early

days of the Spanish missionaries and their Native American neophyte workforce,
through Mesican Californio vaqueros and American ranchers and settlers, the grazing
of stock represents one of the most profound human impacts upon the land.

Preserve and interpret the historic ranching land seape within the Histosic
Zone for the education and enjoyment of park visitors.

Chino Hills

tate Park General Plan

o Preservation treatments will be based on primary research to identify historic
fabric of features.

«  Ranch buildings and structures can be utilized for appropriate operational and
interpretive functions.

Oil Industry and Mining Sites
The park contains several sites associated with the history of the local oil industry and

small-scale mining efforts.

Allow oil and mining sites to remain in place.

Guideline:
* Oil and mining sites will be passively d with onsite interpre
restoration, or reconstruction discouraged.

Historic Roads and Trails

Portions of several historic roads and trails, some dating to the nineteenth century, are
located within the boundaries of the park. Many are currently in use as transportation
and circulation routes for park visitors, utility companies, and staff.

Preserve historic roads and trails and at the same time provide for visitor,
Department, and utility company use.

Historic Electrical Towers and Utility Lines

The first electrical towers to be erected on the parkland were completed in the late
1930s. A few of these historic towers still exist within the park. Additionally, many
more modern towers and utility lines also exist within the park. Efforts are being
made to remove the modern towers because they adversely affect both the natural and
cultural landscapes of the park. Historic lowers are not considered to be individually
eligible historic resoutces, however, they may be compatible with the historic ranching
landscape of the park.

Preserve the historic electrical towers within the Historic Zone that are
considered to be contributing elements of the historic landscape.

ideline:

o Placing electrical lines underground is preferred. However, historic towers may
be considered for use within the Historic Zone when evaluating options for
powering park facilities.
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AESTHETIC RESOURCES

Visitors to Chino Hills State Park enjoy many aesthetic qualities inherent to the park’s
natural conditions. Some of these include open space, sounds of nature, and scenic
views. Impacts to aesthetic qualities are, at times, created by developments, activities,
or land uses, within or outside the park, that are incompatible with these qualities.

Protect scenic features from man-made intrusions and preserve the visitor's
experience of the natural landscape by minimizing adverse impacts to
aesthetic resources.

Guidelines:
o Unnecessary structures such as interior fences and signs will be removed. The
Department will work with utility companies to remove electric lines that are no
Tonger used and are not considered historic resources.

The Department will work to reduce the negative impacts of utility easements in
the park. All utility companies will be encouraged to reduce the impacts by
consolidating easements into fewer or smaller corridors, or by placing the
equipment underground. The Department will work with utility companies to
remove unnecessary ulility roads and reduce road widths, and will discourage
any new easements within the park unless mitigated to benefit park resources.

Ridgeline and knoll developments outside the park that adversely affect
significant views will be discouraged. The Department will work with park
neighbors and local government to review and plan adjacent developments in a
manner that protects views.

Tranquility and the sounds associated with the park’s natural resources will be
preserved. Unnatural sounds that adversely affect park resources, values, or

visitors’ enjoy will be pi d or

The Department will cooperate with park neighbors and local government
agencies to minimize the intrusion of artificial light into the night scene,
recognizing that darkness and the night sky play significant roles in the overall
visitor experience. Artificial outdoor lighting within the park will be limited to
basic safety requirements and shielded when and where possible.
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INTERPRETATION

Interpretation is based on the premise that knowledge deepens the park experience
and provides lasting benefits not only to individuals but also to society in general.
Interpretive themes define the point of view given to the park’s natural, cultural,
aesthetic, and recreational resources.

Expand the visitor’s awareness, understanding, and appreciation of the park’s
resources. The unifying theme explores how Chino Hills State Park is part of
southern California’s natural and cultural heritage.

The following primary and secondary themes will support the unifying theme:

Primary Theme: Chino Hills State Park is a remnant of California’s past natural
and cultural landscapes.

Secondary Theme: Native plants and animals find refuge in the fragile natural
environment of Chino Hills State Park.

Secondary Theme: The connection of Chino Hills State Park to other wildland areas is
crucial to the survival of plants and animals throughout the
region.

Secondary Theme: Chino Hills State Park is a landscape reflective of its prehistoric
and historic inhabitants and their cultures.

Secondary Theme: Fossil remains and petroleum deposits in Chino Hills State Park
tell the secret of how natural forces shaped the land.

Secondary Theme: Showing respect for the environment and other visitors while
recreating at Chino Hills State Park will ensure safety for the park
and people.

COLLECTIONS

The Department acquires and maintains collections for several reasons. First, to
preserve elements of the natural and cultural environment original to the park;
second, to document the people, events, and cultural or natural features that are
central to the park’s purpose; and third, to support the interpretation of themes that
are important to the park.

Provide for the collection of natural and cultural artifacts original to Chino
Hills State Park which support the Declaration of Purpose and Department
mission.

66 Parkwide Management Goals and Guidelines: Interpretation
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The following Scope of Collections Statement for Chino Hills State Park states the
ranagement cbjectives and provides guidancs for the type of park collsctions.

Scope of Collections Statement

Natural and eultural material and object collections at Chine
HillsState Park will have a specific connection to the natural
and eultural history of the park, or provide suppert for
interpretive themes and programs. Archasological and
palsontological materials, natural history specimens of park
flora and fauna, and objects like historic Furnishings,
equiprment, or personal items associated with the park are all
potential collsction itemns at Chino Hills State Park, Histeric
object collections will include those of the ranching period up
to the year 1950,

o Acquisitions of ranching era artifacts and props will have a local historical
asseciation to the Relling M Ranch, or other ranching activities within or near
Chino Hills State Park.

Watural history spesimens of rare species will not be cellected. Cnly lawfully
salvaged specimens will be maintained in collections.

The Departrnent will establish safe and seaure spaces for storage and display of
park collections, and systems for inventory and management. Policies as
outlined in the Department Operations Manual (DOM) Chapter 20 will be
followed.

i " EWM
e Tt

Hills ForE veryone Nature Trail interpretive sign
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VISITOR USEAND DEVELOFMENT

RECREATIONAL USES

Ching Hills State P ark is & place where
visitors can ap preciate undeveloped scenic
openspaces; enjoy diverse, abundant wildlife
and wegetation; and recreate on a regionally
significant trail systern.

Provide for ap propriate visitor uses
of the park and at the s are tirne
protect resourves.

Guideline:

+  Recreational uses will satisfy both user
needs and resource protection
requirements, and for the most part be
compatible with other visitor
experiences. Recreational uses will
generally occur where manageable
with existing park staff or volumteers
and where there is adequate, safe
access to the recreation activity areas

Mountain biker in Telegraph Canyon

DEVELOPMENT

Chino Hills State P ark offers public facilities for wisitor use and edur ation, as well as
rmaintenance and operational facilities for p atk management.

Provide essential visitorservices and operations facilities toenhance the
wisitor's experience and at the same time maintain the park's natiral, cultural,
and aesthetic values

The following guidelines for dewel opment pertain to all built and maintained farilities
for public and park use, includingsuch facilities as roads, trails, campgrounds, picnic
areas, utilities, and buildings

MNatural Resources

+ Resource protection and managerrent will take priority in decisions mgarding
developrment and use. Developrrent will not adwersely affect park res murces,
including natural, cultural, and scenic resources. Develapment will be located a
sufficient distanee away from sersitive habitat awas, surh as rip avian zones,
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wildlife corridors, or where sensitive species are known to occur. Design of
public-use facilities will protect resources by preventing inadvertent damage by
users. The location and type of facilities and visitor uses will be consistent with
the protection of biological exchange (biocorridors) and the maintenance of core
habitat areas.

Programs, projects, and developments within the park will be designed so that
sensitive animal populations, aquatic systems, and native plant communities are
protected. When disturbance is unavoidable, efforts will be made to minimize
and mitigate disturbance.

Cultural Resources

e Cultural resource surveys will be completed at proposed development sites
priot to any facility d ical investigations,
such as archival research, detailed site mapping, and subsurface testing will
occur at any project or undertaking that would disturb a known or potential
cultural site. Project design modifications and/or monitoring can further serve
to minimize or prevent disturbance of significant archaeological resources.

Aesthetics

o The design and placement of facilities will be aesthetically pleasing and blend
with the natural environment. Development will not compete with nor
dominate park features. Visitor services will be provided, however, the number
of buildings will be minimized and their visual impacts reduced.

Structures will be placed away from prominent locations, such as ridgelines, and
screened and blended into the natural terrain with native vegetation, strategic
siting, appropriate grading, and natural-appearing materials. The general
appearance and design details of new structures will be compatible with a ranch
style.

Manufactured slopes will be graded and planted so as to blend into natural,
adjoining slopes. Utilities will be placed underground where feasible, and
erosion control will be used for all projects that involve grading.

Roads and Trails

The Department will study the feasibility of realigning existing roads to avoid
sensitive habitat when and where possible, with an emphasis on riparian areas.
The benefits of reducing the current adverse effects on sensitive habitat by
realigning roads will be balanced against the possible adverse effects of new
road construction on alternative alignments.
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Road mai dards will be developed and imy {in
cooperation with utility comp These standards will be d d to
maintain natural drainage patterns, reduce erosion and stream siltation, and

minimize road widths and impacts to aquatic habitats.

« When road or trail conditions are such that further use is cither unsafe or would
result in significant impacts to natural or cultural resources, the affected routes
will be closed until appropriate repairs are made or conditions change.

The Department will seek the input and cooperation of local jurisdictions, park
neighbors, and significant user groups to develop and implement a trails
management plan. This plan will address pedestrian access points, trailhead
parking facilities, the trail system and connections to regional trails, trail
maintenance, and appropriate recreational uses of trails.

PARK AccEss POINTS

Access points that are properly placed enable visitors to reach all primary-use areas of
the park and access facilities such as trails, campgrounds, and visitor centers with
minimal impacts on park resourc

Vehicle Access
A vehicle access point currently exists at the Bane Canyon entrance. Using this road,
park visitors can reach the Rolling M Ranch, a focal point of the park that provides
structured recreation and houses park operations. A better and more reliable vehicle
access point in Slaughter Canyon may be considered in the future. A second access
point identified at Carbon Canyon could be improved for trailhead parking.

Provide safe, reliable vehicle access points for park visitors to enter the park
and travel to the primary park destinations.

idelines:

e The main park access road will clearly orient and safely guide the visitor from
the park entry to the primary park destinations. The road design will reduce
vehicle speed and minimize impacts on park resources. The road alignment
should allow, if possible, a scenic and panoramic view of the park, complement
the land’s natural contours, and minimize any visual impacts. Park access roads
will fall within the Recreation and Operations Zone (see Figure 6).

If additional accessibility is needed, trailhead parking will be developed
adjacent to the park boundary within the zone designated as Natural Open
Space as long as such development is consistent with the protection of park

Tesources.

70 Parkwide Management Goals and Guidelines: Visitor Use and Development

Chino Hills State Park General Plan

Pedestrian Access
Trailhead parking should be developed in appropriate locations to provide access to
park facilities. On the other hand, when development occurs adjacent to the park,
coordination and advance planning should avoid the creation of de facto trailheads
that cause damage to park resources.

Create appropriate pedestrian access points to meet the needs of both the park
and the local jurisdictions that are contiguous to the park boundary.

Guidelines:
o The Department will seek the input and cooperation of local jurisdictions to
develop appropriate pedestrian access points and trailhead parking facilities,
and in developing solutions to localized parking concerns.

The following criteria will be used to determine appropriate pedestrian access point
locations. Designated access points should generally:

o Provide access to trails that offer scenic and panoramic views of the park

o Accommodate multiple trail uses (hikers, bikers, equestrians)

¢ Avoid adverse impacts to sensitive resources and important resource values
(gnatcatchers, coastal sage scrub, raptor nests, archaeological sites, etc.)

* Be manageable with available park staff and reasonably accessible to park patrol
and emergency vehicles

* Require minimum grading

* Have minimal affect on significant viewsheds and aesthetic resources

.

.

Be in close proximity to trail loops and connectors
Include parking that is limited in size to ensure that visitor use is within the
park’s carrying capacities (see Management Zone Matrix, Figure 7)

o Bespaced so that resources and visitor experiences are not adversely affected by
overuse of an area

* Provide a connection to local or regional trail systems outside the park boundary
to the extent feasible and appropriate. Efforts will be made to integrate the
park’s trail system with regional and local trail systems where feasible. These
pedestrian access point criteria, where applicable, will be used in determining
linkages to other trail systems.

ACQUISITIONS

phasized the inclusion of ridgelines, heds, and
tice helped to maintain views and protect resources as the park

Past land acquisitions have
buffer areas. This pre
was formed and as new parcels were added.
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Protect and enhance park resources and improve visitor’s enjoyment and
education in the park through appropriate land acquisitions.

‘When evaluating the desirability of proposed land acquisitions at the park, the
Department will consider the following guidelines:

The Department will evaluate each proposal of land dedication and accept only
those dedications that are in keeping with the purposes of Chino Hills State
Park. Land acquisitions will support the park’s resource management goals by
enhancing watershed protection and adding significant or unique resources,
habitats, or features to the park. They will create buffer areas (areas between
developments and park resources) and include ridgelines whenever possible,
increase the size and improve the effectiveness of biocorridors, and establish
park facilities outside of sensitive resource areas. Land acquisitions may also
add to the park’s recreational opportunities and establish links to regional trail

systems.

e The Department must exercise caution when considering land adjacent to
developed areas. Difficulties arise from illegal-refuse dumping, illegal off-
highway vehicle activity, the spread of exotic plant species onto parkland, and

wildlife predation and harassment by domestic animals.

The Department will actively work towards acquisition of properties that
contribute to biocorridors ensuring that key linkages will be preserved.

s such as resource protection, biocorridor

In order to accomplish mutual goal
enhancement, and providing recreational opportunities, partnerships with local
and regional jurisdictions as well as state and federal agencies will be
encouraged.

CONCESSIONS
Concession operations in Chino Hills State Park are governed in part by Public
Resources Code, Section 5080.02, by State Park and Recreation Commission policies,
and the Department Operations Manual (DOM).

Concession operations will provide visitor services that enhance recreational
and educational experiences at the park and at the same time will protect
natural, cultural, and aesthetic resources.

on operations will be consistent with the park’s purpose and
classification, and in conformance with the park’s general plan. No concessions

will be permitted in the Core Habitat Zone. Concessions will be compatible
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with the historic settings and the visitors’ experiences of the Historic Zone
Concessions will not typically compete against similar private conoessions that
are within a reasonable distance to the park. Exarnples of possible concessions
mayinclude, but are not limited to, an equestrian cenker, bicycle rertals, and
camp store

Corrals in campground azea
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SPECIFIC-AREA GOALS AND GUIDELINES

This section defines the management goals and guidelines that are more specific to
individual areas in Chino Hills State Park and will drify the application of broader
park-wide goals and guidelines.

LEMON GROVE AREA

The Lemon Grove Area is a part of the Recreation and Operations Zone, and is located
in Carbon Canyon on the far-western end of the park (see Figure 6). This trailhead
area can be reached from Carbon Canyon Road by entering through Carbon Canyon
Regional Park (County of Orange) and provides the only access from the western side
of the park. Visitors can reach the park’s interior by traveling through Telegraph
Canyon. The area contains significant riparian habitat as well as approximately 40
acres of trees that represent the only extant remnant of the historically significant
citrus industry that once surrounded the park.

Management efforts will support the use of the Lemon Grove Area for park
access, habitat restoration, and interpretation of the historic citrus industry
that once surrounded the park.

LIVESTOCK PONDS

Of the six livestock ponds that were constructed in the park during the ranching era,
four are still present. Three of these ponds offer year-round water for wildlife and
suitable conditions for the establishment of aquatic plants including emergent wetland
vegetation. The increase in wildlife habitat and diversity that the McDermott Spring,
Windmill, and Panorama ponds provide justifies maintaining them. In addition to its
wildlife value, Windmill Pond is located within the Historic Zone and is a contributing
element to the historic ranching landscape.

Preserve the Windmill Pond for both its natural and cultural value. Preserve
McDermott Spring and Panorama Ponds for their natural habitat values.
Visitors will learn about historic uses of the ponds as well as present-day
management activ ssociated with the preservation of sensitive plants
and animals.

Guideline:

o Appropriate efforts will be made to maintain the earthen dams and to conserve
and enhance native vegetation around the ponds. Other ponds in the park will
be evaluated for their contribution to habitat enhancement and historic
significance. If it is determined that they will be removed, the streambed will be
restored to natural contours and native vegetation will be re-established.
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SANTA ANA RIVER

The Santa Ana River passes through the park in the southeast corner. It drains a large
watershed area of southern California and passes through the cities of San Bernardino,
Riverside, Corona, and other communities before entering Chino Hills State Park.
Treated sewage effluent as well as non-point source pollution is discharged into the
river by many of these communities, resulting in river pollution. Poor water quality
seriously threatens aquatic resources, including the native fishes and the wildlife
species that feed upon them.

As of 1998, the invasive, non-native plant giant cane (Arundo donax) in the Santa Ana
River portion of the park was manageable. However, efforts will be necessary to limit
and eradicate this invasive species from park property.

Protect and enhance natural resources in the Santa Ana River and adjacent
habitat.

idelines:

o The Department will work with state and regional water quality control entities
and other appropriate agencies to seek solutions to the water quality problems
in the section of Santa Ana River that passes through Chino Hills State Park.

o The Department will work with local jurisdictions regarding land use and
resource management decisions that may affect the Santa Ana River. (See

Planning Influences, Page 37)

* The Department will work to eradicate invasive species such as the giant cane
(Arundo donax) from its property along the Santa Ana River.
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ISSUE RESOLUTION

There are a number of issues and planning efforts that require attention beyond the
scope of this general plan. Funding and staffing limitations restrict what issues and
studlies the Department is able to immediately address and require that the
Department set priotities. Many goals and guidelines of the Plan Section (Page 47)
provide direction for each issue. Some of these goals and guidelines recommend
future planning efforts such as management plans and studies. The following lists are
not intended to be a restriction to working on other issues or lower priority issues or
planning efforts.

The general plan recommends that the following issues be resolved:

- Biocorridors and Core Habitat Areas - Protect and enhance the park’s wildlife
habitat linkages with nearby wildlife habitat areas through coordination with local,
state, and federal agencies, and acquisition and restoration projects.

- Park Access Points - Resolve main park road and boundary access problems
through detailed site planning, coordination with local agencies, and facility
implementation. Solutions to access problems may require additional property
acquisitions.

- Appropriate Recreational Uses - Provide quality recreational activities and public-
use facilities without compromising resource integrity.

Note: Interpretation plays a significant role in the resolution of these general plan
ues. The general plan recommends that educational programs, interpretive

planning, design, and facility be acc with the of
the above issues.

The general plan recommends that the following planning efforts and studies be
undertaken. See the referenced page number for a complete description of the
guideline:

- Collection of information and monitoring of the health and function of core areas
and biocorridors (Page 57)

- Management plans, studies, and updates to the park’s Unit Data File as necessary
Lo meet vegetation management guidelines (Page 59)

Collection of information regarding sensitive species presence within, movement
through, and uses of the park (Page 60)

- Management programs to monitor and control non-native pests (Page 60)
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Regular maonitoring of medium and large mammals necessary to gaugethe
effectiveness of biocorridors and to identify declines or increases in wildlife

populations (Page 61) Chino Hills State Park General Plan

- Managemert programs to protect and restore sensitive animal populations and

their habitats (Page 61) ENVIRONMENTAL ANALYSIS
Wildfire management plan (Page 61) SECTION

- Trail managemert plan{Page 70)

Looking southwrest toward lower Aliso Canyon

CoastHomed Lizard (photo by Gordon Ruser)
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INTRODUCTION
The California Department of Parks and Recreation is the lead agency responsible for
the preparation of envi 1 review d entation for the proposed Chino Hills

State Park General Plan, in compliance with the California Environmental Quality Act
(CEQA) (PRC §§21000 et. seq.) and the CEQA Guidelines (CCR §§15000 et. seq.). This
Environmental Analysis Section and other sections of this document, incorporated by
reference, constitute the Environmental Impact Report (EIR) in fulfillment of CEQA
requirements (CCR §§15166, 15120[b]), and reflect the independent judgement of the
Department. It should be recognized that the level of detail addressed by this EIR is
commensurate with the level of detail provided in the land-use proposals of the
general plan. As subsequent management plans and site-specific projects are
proposed they will be subject to further environmental review, and appropriate
environmental documents will be prepared with specific mitigation measures, as
necessary.

The proposed Chino Hills State Park General Plan intends to reduce the potential for
significant environmental impacts allowed in the original general plan (approved in
1986). Tt also includes modifications to the declaration of purpose for the park,
changes in land-use designations and management goals to reflect the new statement
of purpose, and the incorporation of new guidelines for the protection of resources,
future acquisitions, and the development of recreational, interpretive, and operational
facilities.

PROJECT DESCRIPTION
See the Introduction (Page 1) and Plan Section (Page 47).

ENVIRONMENTAL SETTING

See the Existing Conditions and Issues (Page 7), Significant Resource Values (Page 16), and
Planning Influences (Page 37).

ANALYSIS OF ENVIRONMENTAL EFFECTS

The Initial Study for the Chino Hills State Park General Plan EIR identified potential
impacts related to soil erosion, drainage, water quality, flooding, air quality, plants,
animals, noise, light and glare, transportation/ circulation, fire protection, utilities,
recreation, and cultural resources. A Notice of Preparation was circulated through the
State Clearinghouse, to local city and county planning offices, as well as to affected
utility companies and special interest groups. A total of twelve comment letters were
received representing the following agencies and groups:

California Department of Transportation, Districts 8 and 12
County of Orange, Planning and Development Services

Environmental Analysis Section 81
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City of Anaheim

City of Brea

City of Chino Hills

City of Yorba Linda

Metropolitan Water District of Southern California
Hills for Everyone

Friends of Tecate Cypress

Wildlife Corridor Conservation Authority

In general, the envir 1 issues raised for consideration in the draft plan were in
regards to potential impacts to transportation/ circulation (roads and trails), plants and
animals (acquisition of biocorridors), public services/ hazards (existing water utility
right-of-ways, proximity of a landfill and fire suppression), noise, and

aesthetics/ viewshed.

A high number of significant resource values are recognized within Chino Hills State
Park. These include sensitive plants and animals, plant communities, natural open
space connectivity, solitude, scenic vistas, and cultural landscapes (See Significant
Resource Valies, Page 16). Due to the location of the park within a highly urbanized
area and its tenuous connection to other open space areas in the region, the
significance of these values is amplified. Therefore, any proposals that affect these
values have the potential to result in significant environmental impacts. In addition,
any proposals for the development and of the park have the potential to
cause impacts to the surrounding communities and associated public services, due to
their proximity to the park.

UNAVOIDABLE SIGNIFICANT ENVIRONMENTAL EFFECTS

The land-use i i and the goals and guideli in the

general plan are intended to avoid or mitigate allsignificant environmental effects of

fact operations, and visitor use. If a specific project is
proposed that does not conform to all of the guidelines contained in the plan, it will
not be implemented. Therefore, there are no i ig

effects.

MITIGABLE SIGNIFICANT ENVIRONMENTAL EFFECTS
Impact: Even though the majority of development will occur within a limited portion
of the park (Recreation and Operations Zone), development and maintenance of
fac

ies such as roads, trails, parking lots, camp sites, picnic areas, utilities, septic
systems, and buildings have the potential for significant short- and long-term impacts

to the environment. These impacts could include soil disturbance, dust, increased

erosion, altered drainage patterns, lowered water quality, degradation of cultural
resources, and degradation of sensitive plant or animal populations or their habitat.
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Mitigation: Site-specific searches for sensitive species of plants and animals
will be conducted in areas proposed for or for other activities.
The proposed project will be modified to avoid significant adverse impacts to
any detected sensitive populations. Impacts to rare plant communities will be
avoided to the maximum extent pos
vegetation type will be comp for through ion of the same
vegetation type at an appropriate location within the park at a replacement
ratio of at least one to one.

ible. Where unavoidable, the loss of a rare

Mitigation: Site-specific cultural resource surveys will be conducted in areas
proposed for development or for other ground disturbing activities. The
proposed project will be modified to avoid significant adverse impacts to any
archacological or historical resources, in accordance with the Department’s
resource management directives and p lards for the treatment of
historic properties.

Mitigation: Facilities will be designed and constructed to minimize the
footprint of impact and will generally be located in relatively flat areas to
minimize the potential for soil disruption. Any bare disturbed surfaces
resulting from construction, which is not part of a trail or parking area, will be
revegetated with appropriate native plant species for the site. See Vegetation
Management Guidelines, Page 59.

Mitigation: Design, construction, and maintenance of facilities will follow the
best management practices for the elimination or reduction of adverse effects to
air quality, water quality, and drainage patterns. No activities or developments
that significantly affect the park’s aquatic systems will be allowed.

Impact: The soils of the Chino Hills are such that they become very slippery when wet
and are prone to landslides and other forms of erosion. Use of roads and trails within
the park may, under certain conditions, be unsafe for the public or increase the
potential for soil movement and erosion.

Mitigation: When trail or road conditions are such that further use is either
unsafe or would result in significant impacts to natural or cultural resources,
the affected routes will be closed until appropriate repairs are made or
conditions change.

Impact: The locations of trailhead parking sites on the boundaries of the park have the
potential to create impacts to adjacent residential areas, in terms of an increase in
traffic, noise, and litter. They also have the potential to concentrate public use in
sensitive resource areas.
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Mitigation: The Department will coordinate trail access points with appropriate
local planning agencies and avoid significant environmental impacts by
following a set of criteria contained in the general plan (See Park Access Points,
Page 70). Appropriate mitigation is also discussed in the plan and made a part
of specific site plans, where necessary.

NONSIGNIFICANT ENVIRONMENTAL EFFECTS

The following potential impacts have been determined to be less than significant:

Impact: Construction of fa and their recreational use may increase noise, dust,

and traffic levels either temporarily or periodically.

Discussion:

Most of the development activities and higher intensity
recreational uses are located within the Recreation and Operations Zone, which
is primarily located within the interior portion of the park, or adjacent to State
Route 142 and Carbon Canyon Regional Park. As such, the potential for

significant noise, dust, and traffic impacls to residential or commercial areas is
limited to temporary construction impacts of the main park entrance (east end
of Slaughter Canyon) and boundary trailhead parking. Development within
these areas is not anticipated to be substantial and will utilize standard
construction noise and dust reduction measures.

Impact: Potential development may produce associated increases in light or glare.

Discussion: The general plan states that materials for facilities will be chosen to
preserve the rural qualities of the park and lighting of use areas will be limited
to the minimum necessary to provide for public safety and shielded where
feasible. Therefore there should be no significant impacts from light or glare.

Impact: Use of camping facilities within wildland areas has the potential to place the
public at risk due to wildfires caused by inadvertent ignition from within, as well as
from outside the park.

Discussion: No campfires or nighttime activity will be allowed outside
designated areas within the Recreation and Operations Zone or Historic Zones.
Following Department standards, these designated areas will be designed to
reduce the chance of accidental escape of fire to surrounding vegetation. A

wildfire management plan will be developed, as appropriate, to ensure
protection of human lives and property, and will emphasize control of fires
along predetermined suppression lines, which divide the park into control
compartments, and will include evacuation procedures.
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Impact: The use of prescribed fire as a vegetation management tool has the potential
for significant impacts to regional air quality and may, in the event of an escape, place
the public in danger.

Discussion: The restoration of the role of fire in natural ecological processes
will include a prescribed fire management plan. This plan will include
provisions for coordinating with regional air quality control boards to avoid
significant emissions of smoke during sensitive time periods. Tt will also
provide for public notification and exclusion areas prior to and during
prescribed burning operations. In the event of an escape, the wildfire
management plan is invoked, which provides for public evacuation and
appropriate suppression activities.

Impact: The proposed Chino Hills State Park General Plan calls for an overall
reduction in the number of vehicles trips to and from the park relative to the original
general plan. Even so, an increase and change to the current traffic pattern as a result
of potential future devel allowed in the proposed general plan is anticipated

(See Appendix C - Comparison of Public Use Under Plan Alternatives, Page 97).

Discussion: The majority of the maximum vehicle trips estimated to be
generated would result from recreational development in the main use area
located in Upper Aliso Canyon (See Appendix D - A Public-Use Scenario, Page
98). This area is currently accessed through the Bane Canyon park entrance
located on Sapphire Road (15,000 Average Daily Traffic [ADT] capacity) and
accessed via Soquel Canyon Parkway (56,300 ADT capacity) and Elinvar Road
(15,000 ADT capacity) in the City of Chino Hills. The general plan calls for
relocating this park entrance to Slaughter Canyon off Butterfield Ranch Road
(56,300 ADT capacity) also within the City of Chino Hills, when and if
associated acquisitions or rights-of-way can be obtained. Recent (November
1997, January 1998) traffic estimates indicate that current use of these roads is
well below their capacity (5-9% of rated capacity). The projected increase in
traffic potentially generated as a result of the proposed Chino Hills State Park
General Plan (estimated 945 maximum trips per day) is not anticipated to add
significantly to the volume of traffic on these routes. Furthermore, if at the time
park develop are proposed, it is determined that the develop would
produce an increase in vehicle trips in excess of the capacity of the access roads,
the proposed facilities will be downscaled to avoid significant impacts.

Impact: According to the Metropolitan Water District, the Robert B. Diemer Water
Filtration Plant, located adjacent to the southwest boundary of the park, uses and
stores various hazardous chemicals. Accidental release of these chemicals may affect
park users in the immediate vicinity. In addition, abandoned oil wells in the park may
present a potential hazard.

Environmental Analysis
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Discussion: Park facilities adjacent to or within the drainage from the Robert B.
Diemer Plant are limited to existing roads and trails. No new facilities are
planned for that area. Any abandoned oil wells in the vicinity of planned
development will be re-abandoned in accordance with PRC 3208.1 to assure
public safety. There are no significant public health risks anticipated as a result
of the general plan.

Impact: Development of visitor use and operational facilities within a rural park has
the potential to adversely affect aesthetics and viewsheds.

Discussion: The proposed general plan calls for facilities to be located off of
ridgelines and to be sited, designed, and constructed to blend into the natural
(or historic, where appropriate) terrain and setting, thereby avoiding significant
impacts to aesthetics.

BENEFICIAL ENVIRONMENTAL EFFECTS

Many of the proposed management practices will protect or enhance park resources,
such as plants, wildlife, viewsheds, and cultural resources, above and beyond that
required for mitigation of impacts resulting from development and use of the park.

The ing sets of idelines provide for beneficial environmental
effects:
Biocorridors Resource Management and Protection
Water Canyon Natural Preserve Core Habitat Zone

Historic Zone

GROWTH-INDUCING IMPACTS

Implementation of the general plan will result in an increase in the number of day-use
and overnight visitors in Chino Hills State Park. Based on Appendix D - A Public-Use
Scenario (Page 98), an estimated peak total of 1,310 people and 395 vehicles may be
present within the unit at a moment in time, if full development of the park is
achieved. These levels of visitor use are not expected to contribute to an increase in

need for local services. The developing cities adjacent to the unit provide services
adequate to meet the needs of the local residents and visitors to the local parks,
including Chino Hills State Park. The projected peak number of vehicle trips per day
has been estimated to be 945, but at no time will parking facilities be developed that
cause an increase in vehicle trips in excess of the capacity of the affected roads.
Therefore, there will be no significant growth-inducing impacts.

CUMULATIVE IMPACTS

None of the proposals contained in the plan will contribute significantly to the
cumulative impacts of past, ongoing, or future projects, which include primarily
residential, highway, and public service developments within the region. In fact, this
plan recognizes and attempts to provide for the increasing rarity of natural open space
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and rural landscapes within the region, by setting guidelines for the preservation of
natural and cultural resources within the park and of biological corridors that link the
park to similar wildland areas. These guidelines reduce some types of recreation
proposed in the original general plan (such as camping and picnicking). However,
several regional parks in the vicinity of Chino Hills State Park, including Carbon
Canyon Regional Park in Carbon Canyon, Featherly Regional Park on the Santa Ana
River, Prado Regional Park, and Yorba Regional Park provide for structured daytime
recreation (picnic facilities). Camping facilities in the Chino and Puente Hills area are
not now, nor are they anticipated to be, in high demand.

PLAN ALTERNATIVES

Based on the accumulation of information from biological studies, local planners, park
managers, and the general public (at four public meetings), three plan alternatives
were considered during formulation of the proposed general plan.

Alternative 1: the Existing General Plan Alternative (representing the “no
project” alternative required by CEQA) which allows for more
intensive recreational use and development of the park unit
relative to the other two alternatives;

Alternative 2: the Core Habitat Zone Without Trail Corridors Alternative,
which provides for an increase in protection of natural resource
values at the expense of some recreational opportunities; and

Alternative 3: the Core Habitat Zone With Trail Corridors Alternative or the
“preferred” alternative, which (like Alternative 2) provides for an
increase in natural resource protection, but allows for the
maintenance of existing recreational opportunities (see Figure 7 -

Management Zone Matrix, Page 55

ALTERNATIVE 1: EXISTING GENERAL PLAN - “No PrROJECT”

Under this alternative, the park unit would continue to be managed in accordance
with the existing general plan (approved in 1986). The land-use section of the original
general plan provides equivalents to three of the four management zones found in the
proposed general plan, but in differing relative proportions. The “primitive zone” of
the original 1986 plan, described as a precursor to natural preserve designation,
encompasses portions of Upper Aliso Canyon, Water Canyon, and Brush Canyon for a
total of approximately 2,825 actes. The “developed park zone” provides for public
vehicle access, parking, day use, camping, administrative facilities, and operational
facilities development, and includes portions of Upper (Rolling M Ranch) and Lower
Aliso Canyon, Slaughter Canyon, Santa Ana River floodplain, and the mouth of
Telegraph Canyon adjacent to State Route 142 (640 acres). The remainder of the park
is designated as “park land zone” with land use limited to trails, picnicking, and
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primitive trailside camping. Access to the main use area of the park would eventually
be limited to the entrance through Slaughter Canyon.

ive resources within the

Given the current knowledge and understanding of sensi
park, this alternative would likely cause significant impacts to riparian habitat, rare
birds, rare aquatic animals, animal movement, and water quality due to the extent of
park development proposed in the original general plan for Lower Aliso Canyon and
the Santa Ana River floodplain. In addition, campground and picnic facilities
proposed for the Santa Ana River floodplain would cause an increase in noise, light
and glare, impacts to local air quality (smoke from campfires and barbecues) and
traffic, immediately adjacent to private residences and a major freeway (State Route
91). Also under the original general plan the significance of historical resources within
the park is not recognized nor defined, possibly leading to significant impacts to
recently recognized important cultural resources, such as ranching-era features and
landscapes.

ALTERNATIVE 2: CORE HABITAT ZONE WITHOUT TRAILS

This alternative, like the preferred alternative, would designate four types of
management zones: Core Habitat, Historic, Natural Open Space, and Recreation and
Operations. The Core Habitat Zone would encomp:
(approximately 6,000 acres) and provide increased protection for large portions of the
Aliso Creek drainage, Water Canyon, Brush Canyon, and the north-facing side of
Telegraph Canyon. Nomechanized vehicles or bicycles would be allowed within this
zone. The Historic Zone (approximately 70 acres) is a new designation that would
recognize and provide guidance for the protection of ranching-era features and
landscapes associated with the Rolling M Ranch. The Recreation and Operations Zone
(approximately 370 acres) would no longer include the Santa Ana River floodplain or
sensitive reaches of Lower Aliso Canyon as in Alternative 1, but would include a

about half of the unit

portion of Bane Canyon to allow for the existing entrance road and picnic areas.
This alternative would reduce short- and long-term impacts associated with park
facility development, such as loss of vegetation, increas
quality, and impacts to sensitive fish, animals, and riparian habitat. It would also
eliminate impacts to adjacent residents in the Santa Ana River floodplain area,
including noise, light and glare, local air quality, and traffic. The Core Habitat Zone
designation would however, reduce recreational opportunities by causing closure of
some trails to bicycles, and reduce accessibility of utility and emergency response
vehicles to portions of the park, thereby potentially affecting public services. Facilities
proposed for Lower Aliso and the Santa Ana River floodplain in the original (1986)
general plan have not yet been developed; nevertheless, elimination of these arcas for

d erosion, reduced water

ion of such d. a reduction in future recreational

opportunities within the park. This reduction in recreational opportunities would not
be expected to be significant in a regional context.
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ALTERNATIVE 3: CORE HABITAT ZONE WITH TRAILS - “PREFERRED”

This preferred alternative is essentially the same as Alternative 2, with two exceptions.
First, the Core Habitat Zone boundaries would include currently recognized
established roads and trails that traverse this zone, thereby eliminating the impacts to
recreation and publlc services associated with the Core Habitat Zone in Alternative 2.
Second, a portion of the Core Habitat Zone (Water Canyon and Brush Canyon) would
be designated as a natural preserve. Within the preserve area, resources would
receive the highest level of protection. Impacts associated with the Alternative 3 are
discussed under Analysis of Environmental Effects above.
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APPENDICES

Purple sage

List of Sensitive Wildlife Species (January 1998) That Occur, or For Which

Chino Hills State Park General Plan

APPENDIX A

Potential Habitat Exists Within Chino Hills State Park

TYPE SPECIES COMMON NAME STATUS* |PROBABILITY
IN CHINO
HILLS S.P.
AMPHIBIANS | Taricha forosa torosa Coast Range newt CsC not likely
Ensatina eschscholtzi Monterey salamander csc present
eschscholtzi
Batrachoseps nigriventris black-bellied salamander  |local concern |present
Batrachoseps pacificus pacific slender salamander |CSC probable
Aneides lugubris arboreal salamander local concern |present
Scaphiopus hammondi western spadefoot CFP,CSC  |present
Bufo microscaphus arroyo southwestern toad [FE, CFP, CSC [not likely
californicus
Rana aurora red-legged frog FT, CFP, CSC | not likely
Rana muscosa mountain yellow-legged  |CFP,CSC  [notlikely
frog
BIRDS | Phalacrocorax auritucs double-crested cormorant notlikely
Txobrychus exilis hesperis western least bittern not likely
Plegadis chihi white-faced ibis not likely
Pandion haliaetus osprey not likely
Elanus leucurus white-tailed kite present
Haliaeetus leucocephalus bald eagle not likely
leucocephalus
Circus cyaneus northern harrier present
Accipiter striatus sharp-shinned hawk present
Accipiter cooperii Cooper's hawk present
Buteo swainsoni Swainson's hawk present
Buteo regalis ferruginous hawk present
Aquila chrysactos golden eagle present
Falco columbarius merlin cse present
Falco peregrinus anatum peregrine falcon FE, CE, CFP  [possible
Falco mexicanus prairie falcon csc present
Charadrius montanus mountain plover csc possible
Numenius americanus long-billed curlew csc possible
Larus californicus California gull csc not likely
Coceyzus americanus western yellow-billed CE possible
cuckoo
Athene cunicularia burrowing owl csc possible
Strix occidentalis spotted owl FT, CSC not likely
Asio otus long-eared owl csc notlikely
Asio flammeus short-eared owl csc not likely
Cypseloides niger Dblack swift csc notlikely
Chaetura vauxi Vaux's swift csc present
Empidonax trailii willow flycatcher FE, CE present
Eremophila alpestris actia horned lark csc present
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TYPE SPECIES COMMON NAME STATUS* [PROBABILITY
IN CHINO
HILLS S.P.
REPTILES Clenumys marmorata pallida_|southwestern pond turtle |CEP, CSC | present
Coleonyx variegatus abbotti  |San Diego banded gecko  [local concern [possible
Phyllodactylus xanti leaf-toed gecko CFP not likely
Phrynosoma coronatum coast horned lizard CFP,CSC | present
Xantusia henshawi granite night lizard CFP,CSC | not likely
Eumeces skiltonianus Coronado skink CSC not likely
interparietalis
C hyperyth hroated whiptail  [CFP,CSC | Probable
Cremidophorus tigris coastal western whiptail  |local concern |present
multiscutatus
Charina bottae umbricata southern rubber boa CT, CFP not likely
Lichanura trivirgata rosy boa local concern [possible
Saloadora hexalepis virgultea  |coast patch-nosed snake  [CSC present
Coluber constrictor monnon | western yellow-bellied [local concern [present
racer
Lampropeltis zonata San Bernardino mountain  |CSC not likely
parvirubra Kingsnake
Lampropeltis zonata pulchra  |San Diego mountain CFP,CSC | not likely
kingsnake
Thamnophis sirtalis parietalis ~|red-sided garter snake local concern |possible
i iped garter snake  [FT, CT, CFP [possible
Diadophis punctatus San Bernardino ringneck  [local concern [present
modestus snake
Crotalus ruber ruber northern red diamond CSC present
rattlesnake
FISHES  [Gila orcutti arroyo chub resent
Gasterosteus aculeatus unarmored three-spine possible

williamsoni
Rhinichthys osculus
Catostomus santaanae

stickleback
Santa Ana specKled dace
Santa Ana sucker

CSC

CSC

possible
possible

*Status Codes: FE = Federal Endangered; FT = Federally Threatened; FC/P = Federal Candidate/Proposal; CE =
California Endangered; CT = California Threatened; CFP = California Fully Protected; CS¢

of Concern

California Species
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APPENDIX A (continued)
TYPE SPECIES COMMON NAME STATUS* |PROBABILITY
IN CHINO
HILLS S.P.
Progne subis purple martin possible
Riparia riparia bank swallow present
Polioptila californica California gnatcatcher present
Lanius ludovicianus loggerhead shrike present
Vireo bellii pusillus least Bell's vireo present
Vireo vicinior gray vireo not likely
Vireo huttoni Hutton's vireo Tocal concern |present
Campyforhynchus cactus wren cse present
brunneicapillus
Dendroica petechia yellow warbler csc probable
Icteria virens Vellow-breasted chat csC Present
Piranga rubra summer tanager csC present
Parus inornatus oak titmouse local concern | present
Aimophila ruficeps canescens | rufous-crowned sparrow  [CSC present
pper sparrow local concern | present
Amphispiza belli belli sage sparrow possible
Agelaius tricolor tricolored blackbird possible
MAMMALS | Sorex ornatus ornate shrew possible
Scapanus latimanus parous | broad-footed mole present
Macrotus californicus California leaf-nosed bat not likely
Euderma maculatum spotted bat not likely
Plecotus townsendii Townsend's big-eared bat not likely
Antrozous pallidus pallid bat probable
Eumops perotis californicus western mastiff bat present
Lepus californicus benneti San Diego black-tailed not likely
jackrabbit
Perognathus longimembris | Los Angeles pocket mouse |CSC not likely
brevinasus
Chaetodipus fullax San Diego pocket mouse | CSC not likely
Chaetodipus californicus California pocket mouse ~ |CSC probable
Jemoralis
Dipodomys stephensi Stephen's kangaroorat  |FE, CT not likely
Dipodonys merriami parous | San Bernardino kangaroo |CSC, FC/P  [possible
rat
Onychomys torridus southern grasshopper csc not likely
mouse
Neotoma lepida intermedia San Diego desert woodrat |CSC probable
Microtus californicus Stephen's vole CsC 7
stephensi
Bassariscus astutus ringtail CFP possible
Taxidea taxus American badger local concern | probable
Felis concolor mountain lion CFP, CSC Present
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APPENDIX B
System-Wide Planning Influences
Public Resources Code (PRC)
California Code of Regulations (CCR)
Policies, Rules, Regulations, and Orders of the California State Park and Recreation
Commission and California Department of Parks and Recreation
California Department of Parks and Recreation Operation Manual (DOM)
California Department of Parks and Recreation Administration Manual (DAM)
California State Park System Plan
California State Parks Mission Statement
California State Parks Access to Parks Guidelines
Resource Management Directives for the California Department of Parks and Recreation.
These directives amplify the legal codes contained in the PRC, the CCR, and the
California State Park and Recreation Commission’s Statements of Policy and Rules
of Order. Specific Resource Management Directives that are particularly pertinent
to the management of resources at Chino Hills State Park are:
#3 - Inventory of Features Updates
#5 - The Purposes of Developments in State Parks
#7 - Acquisition Boundaries
#9 - Boundaries and Developments in Natural Preserves
#27 - Establishment of Natural Preserves
#28 - Visitor-Use Impacts
#31 - Implementing Resource Elements
#33 - Exotic Plant Introduction
#34 - Exotic Plant Removal
#35 - Wildlife Management
#37 - Controlling Erosion
#43 - Water Diversion
#46 - Protection of Esthetic Quality
#58 - Cultural Resources
#59 - Underground Work
#70 - Archaeological Values
#72- Archacological Research
#74 - Recreational Resources
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APPENDIX C
Comparison of Public Use Under Plan Alternatives
Alternative 1 Alternatives 2 and 3
Existing Plan Revised Plan
Current | Projected Plan || Projected Plan Scenario
Estimate Scenario for for Peak Use
Peak Use
Peak
Day-Use 20-40 366 235
Vehicles
Peak
Night-Use 10-30 550 160
Vehicles
Walk- or 155 2056) 205
Ride-In
Peak
number of 365 2,925 1,310
People
In Park 1)
Peak
number of 165 1,923 945
Trips per
day
(1)See calculations used in Appendix D - A Public-Use Scenario.
(2) Does not include use of easements by utility vehicles, which is presumed to remain the
same.
(3)Not projected i original (1986) general plan.
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APPENDIX D
A Public-Use Scenario

The ing scenario rey a

: estimate of the type and size of public-

use facilities that might be fully i

d within the p: set by the Plan

Section (Page 47) of this document. It is just one of a range of possibilities of
types/sizes of facilities and is provided merely for the purpose of assessing the
potential environmental impacts on the park and nearby properties and highways.

Chino Hills State Park General Plan

APPENDIX E
CEQA Review - Public Comments and DPR Responses

As a part of the public review process required by the California Environmental
Quality Act, the preliminary (draft) of a General Plan document is made available for
public review and comment for a minimum of 45 days. For the review process, each
plan is assigned a unique number by the State Clearinghouse, located in the
Governor’s Office of Planning and Research.

P o Vet Numberof The State Clearinghouse number assigned to the preliminary general plan for Chino
Spaces Visitors in Hills State Park is No. 98101049.
Park
At the close of the review penod all public comments which are received in writing,
Upper Aliso/Bane from indi and other public agencies, are evaluated
Canyon by the Department’s plam\u\g staff, which prepares written responses. The California
* Overnight Use 2 160 28% 20 8 450 Park and Recreation Commission reviews these materials as part of the process of
vehicles/ campsite) evaluating and approving a general plan.
«  Day-Use Parking (inc. 120 50% 360 < 360
Visitor & Admin
Center) These comments and the resultant departmental responses are retained by the
Department as part of the public record. Those wishing to examine these materials
Boundary Trailheads should contact the Department at its Sacramento headquarters or at the office of the
«  Day-Use Parking (5 75 50% 25 23 173 District in which the park unit is located.
locations)
The mailing address of the Department’s Sacramento Headquarters is:
Lemon Grove
* Day-Use Parking 0 50% 120 23 2 State of California - The Resources Agency
Walkein 205 DEPARTMENT OF PARKS AND RECREATION
P.O. Box 942896
n—— s s — Sacramento, CA 94296-0001

"Tnpa per day is based on the following: The address of the Inland Empire District is:
1y Use: 50% turnover rate = 3 trips x number of spaces
melgh : 28% leave and return each day = 15 trips x number of spaces

A trip is defined as one-way travel over the entry road either entering or leaving

State of California - The Resources Agency
DEPARTMENT OF PARKS AND RECREATION
Inland Empire District Headquarters

17801 Lake Perris Drive

Perris, CA 92571
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Foreword

On November 15, 2008, ow comnrunities were impacted by what witimately became one of the
lasgest wildland fives ever to strike Orange Corsty. The Freeway Five, which started in the Cty of
Corona on the border of Riverside and Orange Counties, was dviven by fievce Santa Ana winds. It
spread quickly on a massive fire front, causing widespread damage in the cities of Yorba Linda,
Anahetm, and Covona, as well as to Chino Hille State Pavk. The five merged with a second one-the
Landfill Fire, that had started in the Carbon Caryon area. This caused further damage in the City
of Brea and commnity of Olinda Village, ulftmately threatening Chino Valley and driving info
Los dngeles County, where it menaced the City of Diamond Bav. Mivacudowsh, no lives were lost
or major injuries cccurved duing this wildland/uban conflagration. Howeser, 381 structures
belonging to vesidents of all impacted juisdictions weve damaged ov destroped by these fives

The Freeway Complex Five tasked ow fire and law enforcement personnel to extremes. They
cowragestsly fought to protect #ves and as many homes as possible that weve lying tn the path of
this fast moving firestorm. Ultimately, thousands of homes were saved. I am extremely prowud of
the heroic work of owr five and law personnel, the ination among the many
Jurisdictions threatened by the fire, and the gallant efforts of hundveds of vesidents during and
after this disaster

Many of the homes saved were the vesult of fire-vesistant construction features that had been prt
in place in vecent years. The majority of the homes claimed by the five weve built prior fo the
newer wildland wban interface building requirements. In most cases, these homes succronbed to
fires caused by the intrusion of embers dviven by fievce winds. Like paper confetti thrown into a
Jan, these emtbers vained down on owp communities well ahead of the five

This was not the first fime a fast moving wildfive bumed through these communities. In 1980,
driven by Santa Ana winds, the Owl Five {October 28, 1980) and the Carbon Fire (Novewmber 16,
1980) biwned in the same areas. The difference 28 pears later, with regard to structures taken by
the fise, is the mumber of howes now located within this histovic five corvidor.

As with any disaster, the lessons learned from this event will help better prepare ow communities

Jor the fistiwe as we collectively confront the all-too-frequent vccurvence of these destinctive
“mega-fives " The Orange Cownty Five duthority's and my own renewed commitment is to (1) find
addifional meastsres we can implement fo better protect ot commmities from these types of fires,
(2) work continually toward enhancing owr local capabilities to vespond to major ingidents of this
type, and (3) find new ways for the residents in owr communities to help.

Respectfully,

==

Chip Prather
Fire Chief

Puged
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Executive Summary

In what has become a year-round oceurrence 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 i Northermn California sparked over two thousand wildfires. In the fall of
2008, wildland fires threatened Southern California when the Santa Ana winds battered 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. Occurring 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 imately 6:00 p.m., an led 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 northemn 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 to 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 to extreme weather conditions and increased fire activity, the Orange County Fire Authority
{OCFA) implemented an emergency staffing pattern on November 15. Additional resources—
including one Type 3 strike team, a second helicopter, and increased personnel 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
4 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
Smnta Ana winds in excess of 60 mph, combined with 8 percent humidity and long-range spotting
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

mi Abdollah and Howard Blume. November 16, 2008. Schwarzencgger calls for review after Sylmar tragedy as blazes rage
o, Los Angeles Times, Accessed hiip:/fwww |
Tamary 14, 2009

< com/news/localvalley/lu-me-firemain] 7-2008n0v 17,0,2305426 story on
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spreading and significant conflagration. One hour afler it was reported, erratic winds drove the fire
in several directions, including north into the Chino Hills State Park, south across the 91 Freeway
towards the City of Anaheim, and west inta the hills of Yorba Linda. The fire then turned to the
northwest, impacting the communities of Carbon Canyon and Diamond Bar.

At 10:43 am. 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 into a
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 inftiated to protect burned
areas from flooding 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 destroyed. 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 Complex Fire is approximately $16.1 million. As a
result of the Local G Fiscal il made between OCFA, CAL
FIRE, and FEMA/OES, the OCFA will be responsible for 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 coerdination 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

e space, il roofs, fuel il zones, and ignition resistant
construction—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 assipned to the incident. The Brea Police Department, which was tasked with large-scale
evacuations over a widespread area as well as traffic and crowd control, received assistance from
wvarious Southern California law enforcement agencies. Approximately 375 officers from 19 local
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police agencies, along with deputies from the Orange County Sheriff’s Department, Los Angeles
County Sheriff’s Department, Riverside County Sherif®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, Chine Valley Fire District,
and the Orange County Sheriff’s Department.

‘While the Freeway Complex Fire presented 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 great demand on emergency response resources. The topography and the east-west
alignment of the Santa Ana C: gether with offshore wind: Ited in extremely rapid
fire spread, long-range spotting due to flying embers, large-scale evacuations, and the difficult task
of deplaying resources ta pratect lives and property over a broad and unpredictable area

A number of the conclusions in this Afier Action Report peint to things that went well such as
OCFA's advance planning and additional staffing 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
follow-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 d ine the feasibility of impl Others are no cost items 1o implement. or
require follow-up action with the appropriate agency or group.
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[ Historieal 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 Ow] 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 of civilization into the
wildland-urban interface (WUT} 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 erigin of the two were
jarringly similar, Both fires began as Southern California was experiencing Santa Ama 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 Octaber 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 Santa Ana winds and fed by dry fuels. quickly burned into Chino Hills and marched west
into Orange County.

The Santa Ana Canyon’s steep topography and east-west alignment serve as a wind funnel—
inereasing 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 seene 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 to 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 1 engine
strike teams 1o stage at Fire Station 53 in Yorba Linda in anticipation that the Freeway Fire would
eventually reach the City. However, afler hearing requests for resources in Corona. the two strike
teams responded to the 91 Freeway and Green River. Prior o arriving on scene, Chief Reeder also
ordered fire attack aircrafl
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Fire Behavior

As the 1980 Owl Fire's progress was monitored, it became obyious “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 populated areas of Orange County: this fire was going to hit the extreme
eastern 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 1o the ground, making it
extremely difficult to see the fire™s perimeter and progression. OCFA Helicopter 41 reported
seeing spot fires from one to one and a half miles abead of the fire front. These same winds pushed
the Freeway Complex Fire at an i rate of spread. Histori ion — 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 foatball 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.

Divided Fronts

The Owl Fire divided into two distinct fire fronts primarily due to wind and tapography. One
burned 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
China Hills State Park, the cities 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 alang streels in the interface area ... all of this complicated by smoky conditions sa
severe that it caused smoke detectors in many homes to activate.” The 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 buming embers.”

By comparison, during the Freeway Fire, resources were ordered to stage at Station 53 located
within the eastern border of Yorba Linda in anticipation of the threat. At about 10:00 a.m., the fire
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‘was burning near the river bottom 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, aircrafi, and helicopters were ardered to 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 also 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 Hom and Evening Breeze. This occurred
approximately 90 minutes afier the start of the fire and less than 30 minutes since the repart of the
spot fire. The first structure fire was reported at 10:58 a.m. on Merryweather Circle—about three
‘miles from the point of origin.

Fire Containment

The Owl Fire was 100 percent contained on October 30, 1980, at 5:00 a.m. afler buming 18,832
acres and destroying 3 homes. Over 136 engines and 790 firefighters, along with 4 helicopiers,
battled the fire for twa days to bring it under control. The Owl Fire After Action Report credits the
subsiding winds for the ability of firefighters to stop the progression of the fire. Refer to the Owl
Fire After Action Report at htto://www.ocfamedia.org/_uploads/PDF/ofaar.odf for more details.

The Freeway Complex Fire was declared under control on November 19, 2008, at 7:00 a.m. after
consuming 30,305 acres and destroying 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 Sania Ana
Canyon, resulting in nearly identical bum perimeters.

More than 650 engines and 3,800 firefighters, with 17 helicopters and 12 air tankers 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 frend has emerpged 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 accurred 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 i 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 bumned. numerous homes destroyed, and countless people displaced. These
fires shared several common denominators, including (1) Sanita Ana winds; (2) competition for
resources due to multiple, simultaneous fire activity throughout Southern California; and (3)
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wildland fire oceurrence late or outside the traditional fire season. Historical Information — Map 1

) . . o Freeway Complex Fire—12-Hour Perimeter 11-15-08 9:00 p.m.
Over the past 60 years, Orange County has experienced & 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, bumed out of control for an extended period of time,
and/r resulted in ry property loss—} 2 ses, and valuable The
Freeway Complex Fire was the largest wildland fire in terms of acreage—aover 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 (WUT) encroachment, vast evacuations, and
sustained Santa Ana winds.

Table 1: Sixty-Year Major Fire History—Orange County

INCIDENT | INCIDENT ACRES COUNTY(IES)
YVEAR NAME CLAIMED INVOLVED
1943 Green River 53,079 Orange
1958 Steward 69,444 Orange/San Diego
1967 Paseo Grande 51,075 Orange/Riverside
1980 | Indian 28,408 | Orange/Riverside =
1980 Owl 18,332 Orange/Riverside }
1982 Gypsum 19,986 Orange )
1993 Laguna 16,682 Orange 8
1993 Ortega 21,010 Orange 3 L
2007 Santiago 28,517 Orange A
2008 Freeway 30305 | Orange/Riverside/San Bemardino/Los Angeles 3}
;
i
i
i
= g
< :
25
H 1]
U
®
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Historical Information — Map 2 . .
Owl Fire and Freeway Complex Fire—Fire Perimeter Overlay Fire Prevention

Land use planning and fire prevention play a key role in reducing the wildfire threat to
communities in the wildland-urban interface (WUT). To adequately protect communities in WUI
areas, a combination of brush clearance measures, ignition resistant construction of structures, and
community preparedness and participation is necessary.

Brush Clearance

In 1979, Orange County adopted “fuel modification™ provisions for new developments to protect
homes in the WUL The OCFA has enforced these requirements ever since. The provisions and
requirements 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,

Table 2: 0CFA Fuel Modification Program

Property Owner | HOA
Mainained | Maintained

and 30% in Zone D

ZONE REQUIREMENTS PURPOSE
+ 20 feet vide and on level ground Timits direct flame impingement on
A | Landseaped with approved plants struetures and deflects raciantheat
« No combustible construction permitted
o Minimum of 50 feet wide Slows fire and reduces intensity
i B o Irrigated and landscaped with approved
H plants
§ o Minimum of 50 feet wide for each zone Slows fire and recduces intensity
i , |+ Al dead and dying materials are removed
i CD* |, Native vegetation thinned 50% in Zone C

3 & *Some older arsas may only have 2 Zone C.

e Orign

The fuel modification program for OCFA communities requires the creation of a minimum of 170
i feet of irrigated and non-irrigated zones and setbacks. Landscaping should include 2 selection of
i appropriate plant palettes for each zone. This is unlike State law that requires 100 feet of

i clearance  or to the property line if 100 feet is not available.

Duta Refeeve o Symbotogy
. o

@

The OCFA fuel modification program also differs from State law by containing provisions 1o
ensure adequate space is available to protect structures before building permits are issued. If 170

Page 15 Page 16

November 2014 Esperanza Hills



Responses to Comments
Final Environmental Impact Report

page 931

Freeway Complex Fire - November 2008

feet is not available, the landowmner must either (1) obtain dedicated, legal off-sits casements from
the adjacent 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 laws.

Homes constructed in the WU prior © 1980 are required to maintain “defensible space” between
the home and the property line separating it from the WUL Defensible space ds less prosoriptive
than fuel modification and consists of (hinning vegetation and ensuring tree branches are not
within ten feet of chimneys.

Alihough fuel modification and defensible space provisions are typically applied at the perimeter
of a development he “edge” of the WUL homes on or near interior slopes are also at risk, The
vegetation in these areas should also be managed to reduce the rigk of home loss from fires.

Armow poirting to the same slope after the
Froeway Complex Fire showing the tragic loss
of homes along the ridge

Arrow poirting to an overgmown interior
slope prior to the Frecvay Complex Fire

The provisions for fuel modification and defensible space have evolved over the past 30 vears.
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 a formal WUT inspection program. As a result, if areas are not properly
maintzined and irigated by the responsible landowner, overprowth and/or plant death may occur.
OCFA staff attempts to identify the worst cases and work with landovmers to restore the land to an
approved condition. In Yorba Linda, this is L d sihee most fuel modif ion areas are of
individual properties managzed by & single homeowner. This is unlike most of Orange County
where fuel modification zones are owned and 1byah

Despite the lack of a formal program, OCFA 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 its jurisdiction. In Yorba Linda, the GCFA
inspectsd the 589 parcels that are part of the defensible space program: homesinighborhoods
developed befors 1979, The OCFA found only 16 out of compliane with minimum requirements
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for detensible space. Additionally, 794 fusl moditication parcels were inspected to ensure they
were in “substantial compliance” with provisions of the post-1979 formal fuel moditication
program requirements. OF those fuspected, 325 needed some type of corrective action. Prior to the
start of the Freeway Fire, all but 25 had met the minimuem requirerments.

Ignition Resistant Construction

Properly established and muintained brush clearunce Is typloally very elTective in protecting
homes [rom direct flame impingement and radiant heat. However, it does not provide additional
protection from ember infrusion. Homes must be constructed to withstand ignition from embers

that land.on hames or enter through attics and other openings.

Tlustration 1: How Fire-Resistant Homes Can Burn

Buitding will stuces and tile and cluaring swarby biush aren’l snousl (6 protect a oms o
witgnre3. R hai of wing riven embers Can peneirate even a ire-resistant siructure and bur frem the

“Barrol” roof tles left  Cracked  Trees too
open Gt the bottom row  reof liles  close (o house
Unscreencd chimney

Plastic gutters
with flammable

Dotmy conr 6 flarmes o 1t
T A e

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

FFallowing the disastrons 1993 laguna Deach Fire, the Orange County Doard. of Supervisors
commissioned a report to assess the damage and malke recommendations to mintmize the impact of
future wildfires. The subsequent report, written in 1995, contained development requirements,
inclusting water supply, strect design, brush clearnce—eurrent fuel modification provisions weere
found adequate, and construction faatures to “harden homes™ tram wildtire

These requirements became offective January 1, 1996, as local amendments to the California
building and fire codes that went into effect that dute. The application of the requirements was
limited to those County arcas and citics that chose to adopt the Very High Fire Hazard Severity
Zones mappod by CAL FIRE. Although Yorba Linda chosc not 1o adopt the CAL FIRE maps, the
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City Council did adopt and apply the local amendments in designated areas, referred to 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, eaves, vents, walls, doors, windows, and patio covers and decks—
apply 1o all homes constructed in “Very High Fire Hazard Severity Zones” or locally designated
wildland-urban interfice areas, 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 of that 1996 il are similar to the new statewide standards.
Natably, imp relative fo and 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
necessary in saving a home determined to be defensible. Thus, emergency access and water
availability play an integral part in aiding firefighters in these efforts

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 California jurisdictions, State law requires Yorba Linda to adopt the California Fire
Code {CFC}. The City adopted the 2007 edition in that same year.

Local amendments present in the CFC since 1996 require 28-foot wide roadways in high fire
hazard arcas, as well as a minimum of two ways into all communities with 150 er more homes.

The CFC also requires all structures to be within a specified distance to an “approved” 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
construction type. Fire flow is comprised of the flow volume (gallons per minute [gpm]), residual
pressure (pounds per square inch [psi]), and duration of flow (in hours). Another table indicates
the number of fire hydrants that must supply this fire flow :md their spacing mlnuve to protected
structures. (See the OCFA Fire Master Plans for Ci and at
hittp:/Awww.ocfa.org/_uploads/pdfiguideb09 pdf for additional CFC details.)
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Using these tables, a typical street with homes not
exceeding 2,600 square feet would be protected
by hydtante that deliver 1,500 gpm each for a
nindgogn of 2 heurs at 20 pei sesidual precsure.
For hotnes between 3,600 and 4,800 squate feer,
hdrants rovst deliver 1,750 gprm for 2 hows at 20
pe residual  presowre. Locdlly  adopted
amendments tequire hydrant spacing of 300 feet
along the street.

Duting the Fresway Firs, the demand for watst by
the structure proection enpines exceeded the
available cupply Ateas of Yorba Linda, such as
Hidden Hills, had loss of water pressure during which fitefiphters had to shutfle 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 wrster for smEne protetion

Fire “Losses™ and "Saves”

Although 117 homes were destroyed and another 77 were darnaged  as well as 27 out-buildings
and 27 vehicles, Table 3 below shows the logses were a small percentage of the suchues and
wvehicles threatensd within the fire perimeter/evacuation zone. This was due to a combination of
brush clearance, home construction, and agpressive firefighting.

Table 3: Fire Losses and Shructures Saved Within the City of Yorba Linda

Residential Commerciakindustrial Other
Catagory [ Taqal | Percentage | Total | Parcentage e out-

No. of Total (%) No. of Total (%) Buildings

T 5525 00.00 726 100,00 A A

Destroyed 17 122 [ 0.00 45 0

Damaged Fid 0 z 158 22 7

Saved” 5331 5786 124 55.00 NA A

Daollar Loss Structurss: $84,361,455 Contents: $29,989,500 Totak $124,350,955

Trces not Butuds dsmagel smistires consilored  partial ‘saves.” Based an OCFA Five Ineiden Reponring Dare

An assessment of homes destroyed or damaged indicates they were victims of ember infrusion
rather than direct flame impinpement  suppecting bruch clearance was adequate. The exceptions
were instances where embers ignited one home and then burned the homes on either side in
“cluster bums,” which continued untdl firefighters stopped the spread.

Although the burned homes were somewhat “hardened” to embers, the construction was not
adequate for the conditions presented with this fire. Embers enteted homes mainly through
atties  ag they penetated roofe twough the ends of barrel-chaped clay tles, Yoose flacking at
rooffwall interfaces, grooves at roof valleys, and combustible rain partess  paticlarly those
contadning plant debriz. Embere also entered artics through unprotected eaves and atic vents,
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Several homes were lost to embers gathering under unprotected exposed wood underside
balconies or wooden decks and patio covers, Once these ignited, the flames bumed through walls
and entered homes,

Notably, all the homes damaged or destroyed wers constructed prior to 1996, Thus, they were not
protested 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 to focus resources and
efforts on other areas of the city as this community was developed to withstand a wildfire with
little firefighting intervention.

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 significant are:

Fire ing the Casino Ridg

Maintenance of Fuel Mod1fmanons

Fuel modification developed after 1980 and brush clearance
measures in those devel oped prior m 1980 must be maintained to be effective. Currently, OCFA.
does not have a formal inspection and enforcement program to ensure the over 14,000 parcels and
lots are adequately maintzined, As a result, areas can become overgrown and, in some instances,
irrigation can be lacking due to cost or poor maintenance of waler lines. OCFA staff attempls to
identify the worst cases and work with landowners to restore the land 1o an approved condition.
Due to the lack of penalties for faiture to comply, sometimes several parcels/lots remain out of
compliance for several years. This presents a hazard to community hemes and adjoining lands.

The most significant challenge is protecting the areas established prior fo current fuel
modification and construction requirements,

) of G R
Applying ignition resistant construction requirements is critical 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 is ofien contreversial, since the
development community typically expresses concem over rising costs, real estate disclosure, and
insurance premiums. As a result, areas needing protection  based on topogtaphy, fuels, weather,
and fire history  are often left unmapped due to local action/inaction.

Existing Communities
Themost challenge is p ing the areas d pior to cutrent fuel modification
and construction requirements. The pre-1930 established aress 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 govemment
entitics. Environmental restrictions also hinder the ability to create defonsible 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 inspection cycle.

Casino Ridge area of Yorba Linda with current fuel ions and
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Fire Prevention — Table 4
‘Comparison of Current OCFA Requirements and New State Regulations

Califoraia Buikding Code Requirements for *Hardening Homes™
icates more resirictive requirement if not equivalent.

Former Yorba Linda Ordinance New State Code
(January 1996 January 2008) (July 2008)

Applies to structures located in Very High Fire Hazard
Severity Zones and Special Fire Protection Arcas that
are within 100 feet of fuel modification zoues. Most
provisions apply only 1o structures having an exposed
side. Exposed side is defined as an exterior wall of a
siructure within 100 feet of the fuel modification zone

Applies to all structures located in Very High Fire
Hazard Severity Zones and locally designated
Wildland Fire Areas. All exterior sides—uot just the
exposcd sides—shall meet the requirements of Chapter
TA®

Exterior Wall: Exposed side of exterior wall shall be
of non-combustible construction or 1-hour
fire-resistive construction for the exterior portion.

11 be multi-glazed with at least

azed Op
twa panes.

Exterior Wall: Shall be of approved non-combustible
or ignition resistant material or heavy timber.

| Glazed Openings: Shall be tempered glass or glass

block or have a firc resistive rating of not less than 20
minutes.”

Doors: Shall be minimum | 3% inches thick solid
core or metal non-combustible,

Doers: Shall be non-combustible or solid core or 20-
minuics ratcd,

Attic Vents: Not allowed on exposed sides. Other
sides must be protected by metal louvers and 1id-inch
mesh corrosion-resistant metal screen. Vents shall not
exceed 144 sq. inch per opening.*

Attic Vents: Shall be covered with T/4-inch
corrosion-tesistant metal screen; no size limit

Eave or Cornice Vents: Not allowed on exposed
sides.

Roof Valley: Flashing shall not be less than 26 gauge

gulvanized sheet installed over a 36-inch under

layment consisting of ane layer of No. 72 ASTM eap
et running the ful length of valle;

Roof Gutters: Shall be provided with means to

prevent acewmulation of leaves and debris

Eave or Cornice Vents: Prohibited unless they can
resist the intrusion of flame and buming embers imo

| the attic.

Roof Valley: Flashing shall net be less than 26 gauge
galvanized sheet installed over a 36-inch under layment
consisting of one layer of No. 72 ASTM cap sheet

| running the full length of valley.

Roof Gutters: Shall be provided with means to prevent
acewmulation of leaves and debris.

Roof Assembly: New construction 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
hass or 3-rated assembly.*

Roof Assembly. New construction and reconstruction
shall be fire retardant Class A roof assembly.

| Skylights: No requirements

Roof Covering: Where roof profile allows a space

between 1oof covering and roof deck, the space shall

b fire stopped with epproved meterial or have ane

layet of No. 72 ASTM cap sheet installed over the
bustible decking.

Roof Covering: Where rof profile allows a space
between roof covering and roof deck the space shall be
fire stopped with approved material or have one layer
of No. 72 ASTM cap sheet installed over the
combustible deckiny

Decking: Thosc on exposed side to be 1-hour rated,
non-combustible or heavy timber.

INTENTIONALLY LEFT BLANK

'INTENTIONALLY LEFT BLANK

| Flame spread less thn 25 wi

Decking: Specific requirement for decking surfice
shall be of ignition resistant material, heavy imber, or

non-combustible material.

Tgnition resistant material definition provided: Tested
according 10 ASTM 84 for 30 minutes.

evidence of 1o
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 pattern
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 inereased staffing of five engine companies in the wildland interface areas—from
three firefighters each to four—referred to as the “Grey Book™ stations
«  Anadditional fire dispatcher at the Emergency Command Center

A conference call with CAL FIRE, USFS, and multiple county fire agencies was conducted at
9:00 a.m., November 15. OCFA's Assistant Chief Kramer and Division Chief Fleming, the OCTA
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 suppased to be relatively light—diminishing by 2:00 p.m. that day. OCFA
routinely monitors weather forecasts 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 Reseue Emergency Mutual Aid Plan, the
OCFA committed three strike teams of engines out-of-county prior to the start of the Freeway
Fire. The mutual aid system is founded on the principle of neighbor helping neighbor. When an
emezgency overwhelms an agency’s ability to manage it on its own, other fire departments voluntarily
provide resources, if possible. The system allows for an orderly escalation and distribution of
resources.

Additionally, neighbaring Orange County MetroNet fire agencies had committed four strike teams
af engines ta 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 siation coverage. All OCFA stations vacated due to the deployment of
units outside the County were covered either through the use of backfill {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 MeiroNet Qui-of-County Strike Teams In addition o the exira engimes that were staffed by full-tme firefighters, OCFA reserve
November 14, 204 firefighters staffed ten patrols, three 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

Fire Strike Team Day/Time Committed combination Station 23. The staffing level in the Emergency Command Center (ECC) was

ORC Strike Team 9328C and XOR Stike - angmented with two additional dispatchers and one additional dispatch supervisor. One Division

Team 1421 A and 14224 November 13, 2008 Chief and two Staff Captains were recalled to begin staffing the DOC,

OFS Sirike Team 1830C, including one

Tea | OCFA engine (OES-E303), as part of OES November 13, 2008, 11:47 p.m. The advants planning accomplished sarly Friday, November 14, prior to the Freeway Fire and the
Type 1 strike team (1830C) following staffing actions proved fo be key in OCFA’s ability {o engage the fire. As the fire
5 tapidly spread mto neighborhoods n east Yorba Linda and Anaheim Hills, the OCFA was stll
Tea | ORC Strike Team 14004 November 14, 2008, 3:55 a.m. able to sustain response coverage for other portions of its service area.
Sayre | ORC Strike Team 1402A November 15, 2008, 12:40 a.m.
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 areas. 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 to consider a variety of events to better understand
fire progression and fire spread potential. Decision trigger points and a course of action were alsa
develaped 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 to the fire. Based upon the radio traffic from the initial attack crews, Battalion 2 ordered
iwo sirike teams to report to OCFA Station 53 in east Yorba Linda. This was done io 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,

Ermexgency crews from throughout the state respond to the request for mutual aid

‘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 for resources at the fire increased, the OCFA needed to begin staffing uncovered
fire stations, relief, and surge apparatus. When the Department Operation Center {DOC) opened at
11:30 am., staff was tasked to initiate the call back of off-duty personnel and to ger 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 critical
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—the Duty Officer ordered all
suppression personnel be held on duty. This action increased manpower available to staff
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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| Incident Narrative
Summary

The following is a chronological perspective of the firefighting efforts that took place in the ci
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 specifics 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 loss cannot 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 costs 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 emergency
response was not accidental. Three weeks prior {0 the incident, a tabletop exercise scenario was
conducied with these and other area responders. Predicted fire spread, values ai risk, operational
trigger points, communications, and other related issues were discussed and modeled. This
tabletop exercise was greatly respansible for some of the quick decision making behind early
Tesource ordering, including additional engine strike teams and aircraft

‘The Freeway Complex Fire destroyed or damaged approximately 320 residences, 8
commercial structures, and 53 out-buildings.

Based upon the predicted weather patterns, which included strong Santa Ana winds and low
humidity for the weekend, the OCFA had placed a special staffing patiem into effect on Friday,
November 14, 2008. To prepare for the weather pattern, 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). In addition to ORC
Helicapter 41 (HC41) that was already on duty, ORC Helicopter 241 (HC241) was staffed with a
pilot and crew 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 to the Tea Fire in Santa Barbara County. In addition, the Office of
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Emergency Services (OES) engine sirike team based in Orange County was activaied, Tt was sent
to the Tea Fire along with three Type 1 engine strike teams from non-OCFA fire departments in
Orange County. At 12:40 a.m. on November 15, five additional OCFA engines (ORC Strike Team
14024) were sent to the Sayre Fire in Los Angeles County. Prior to the start of the Freeway Fire,
all vacencies created within OCFA fire stations by these deployments were filled.

Day 1- November 15, 2008

A19:01 am. on November 15, the Corona Fire Department (COR) received reports of a vegetation
fire on the norih side of the 91 Freeway, east of Green River Drive. COR Dispaich sent unils,
including a Battalion Chief (COR B3 [Samuels]) and three engines (COR BRI, BR3, and E2).

A19:03 am., the OCFA ECC received the first of many 911 calls reporting the same fire along the
north side of the westbound 31 Freeway east of Green River Drive. The first caller reported the
fire 1o be approximately one-half acre but building rapidly. Subsequent calls gave varying
desctiptions 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
origin of the Freeway Complex Fire

The ECC entered a High Watershed Dispatch into the Computer Aided Dispaich (CATY) system at
9:07 am., sending units to the fire’s reported location, This initial dispatch was comprised of the
following:

One Division Chief (ORC DS [Fleming])

Three Battalion Chiefs (ORC B2 [Reeder], ORC B3 [Aubrey], and ANA B1 [Pilar])

Seven, single increment engines (ORC E10, E1S, ES3, and E832 and ANA ES, E9, and
E10)

One ORU Strike Team 9329C (ORC B27 [Hawkins]; ORC E247, E250, E307, E318, and
E139)

Two hand crews (ORC Crew 1 and Reserve Crew 15)

Three helicopters (ORC FIC41 and HC241; OCSD Duke)

Two patcols (ORC P10 and P32)

«  One fire bulldozer (ORC Dozer 2)

o Three water tenders (ORC W7, W10, and W16)

In Table 6, Fresmont Canyon RAWS indicated
responding personnel had to comtend with mild
temperatures of 75°F, low relative humidity of
8 percent, and strong east/northeast winds sustained
at 43 mph, gusting up te 61 mph. Winds were
higher than expected based on the recent National
Weather Service (NWS) predictions and morning
briefing on statewide fire conditions.

Freement Canyon RAWS
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Table 6: Freemont Canyon RAWS—Santa Ana Mountains

Time Temperature | Wind Speed/Gust Speed Relative
(F) (mph) Humidity (%)

Sam. 75 43/61 8

3p.m. 80 25 /45 7

ORC Battalion 2 (Reeder) was on the initial dispatch and, while responding to the fire, was
monitoring the radio traffic of the COR units alteady on the scene. At 9:19 a.m., Battalion Chief
Reeder relayed to the ECC that COR units were on scene and reporting an immediate threat to
structures. Battalion Chief Reeder requested two Type 1 engine strike 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 aircrafl  air tankers b 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 10:1¢ a.m.

The order for aircraft was placed by the GCFA ECC to the CAL FIRE Perris ECC; however, the
order was not immediately filled. Shortly before %12 am., COR Dispaich contacted CAL FIRE
Perris ECC and discussed the need for ground resources and a helicopter. Adr tankers were not
ordered by COR Battaltion 3 (Samuels) when the initial equipment request was made. When Chief
Reeder’s order was delivered to CAL FIRE Perris ECC, there was seme confusion regarding the
actual need for fixed wing aircraft. More calls between COR Dispatch and CAL FIRE Perris ECC
resulted in confirmation for the air tanker request only afier COR B3 was reported to be
surrounded by fire. The air tankers were dispatched at $:35 am. out of San Bernardino Adrport.
The first air tanker arrived at 10:10 am. B

A minute after Battalion Chief Reeder made his requests,
Anzheim Fire Engine 10 (ANA E10) reported COR was
on scene. Approximately one acre of grass was buming
along the nerih side of the 91 Freeway, At 9:21 a.m., two
strike teams from OCEA were dispatched (o stage at Fire
Station S3. ORC Sirtke Team 14034 included ORC
Battalion 44 (Cruz) and ORC E8, E23, E34, E35, and E53.
ORC Sirkke Team 14044 included ORC Baitalion 7
(Whiteker) and ORC E27, E31, E38, ESS, and ES26.
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 1o
have two strike teams stage at ORC Station 53.

COR Batialion 3 (Samuels) arrived on soene about the

; Palmirees show how strong the wind
same time and assumed the Freeway Fire Incident blmduﬁngm;-:i

Command. This information was provided to the ECC at

9:23 am. and was relayed (o responding units. ANA Battalion 1 (Pillar) arrived a few minutes
later and was assigned Structure Protection Group (SPG) responsibility. Around 9:30 am., Pillar
placed an order to the Incident Commander for three additional engine sirike teams 15 engines.
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Firefighting resources arriving on scene experienced Santa Ana winds blowing between 40 to 60
mph. Homes located on Penny Royal Drive and Feather River Road in Corona were identified by
ORC Battalion 2 (Reeder) as immediately threatened. Units on sene aitempted to take tactical
positions to best facilitale structure proteotion. Incident Commander Samuels faoed a rapidly
escalating wind-driven wildland fire that was extending into a nearby residential neighbothood.
With limited resources on scene, he directed a flanking attack on the wildland fire. With assistance
coming from CAL FIRE Riverside County, the United States Forest Service (USFS), and
Orange County, the opportunity for conirol was hopeful.

Approsimately 9:27 a.m., a tragedy almost oceurred when COR ES became surrounded by fire
and experienced a burn-over event. When the Freeway Fire began, COR ES was on scene of a
medical aid in a neighborhood less than a mile away. Once COR E5 cleared the medical call, it
conlacted COR Dispaich and was assigned to the fire, COR ES 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
swere being overrun by fire and were unable to escape. COR BRI, supported by multiple water
drops from ORC HCA41 and HC241, rescued the trapped firefighters and averted a tragedy. This
event resulted in minor bums and smoke nhalaton to two firefighters assigned o COR ES.
Incident Narrative - Map 4 is a map showing the near miss entrapment.

By 9:30 a.m., CAL FIRE Battalion Chief Deyo arrived on scene and briefly spoke with the
Incident Comimander. 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 i of
the fire and established control objectives.

During Chief Deyo's reconnaissance, radio communication problems between agencies on two
different radic systems became oritical. CAL FIRE was operating on the statewide VHF
frequencies, while COR, Anaheim Fire, and OCFA units were operating on their 00 MHz radios.
Operating on a single compatible radio system is the safest and most preferred communication
methodology, ANA Battalion 1 (Pilary provided Chief Deyo with an 800 MHz poriable radio,
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
to establish ons 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
personnel, supplies, and equipment svers
properly  placed  and  iracked. 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 Regionzl Ordering
Suppott System (ROSS), which allowed
k . * access Lo firefighting and support resources
Arrialview of the fire's path along the GreenRiver Golf — from  multiple  regions  in Southern
Course and homes bordering the Santa Am Riverriparian.  California.
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Shortly afier assuming the Central Ordering Point responsibility, an order for additional airoralt
was placed to South OPS. Orders for engine strike teams, hand crews, and bulldezers would soon
follow. A Tecent chenge in the resource ordering rules, which was & result of lessens learned in the
2007 fire siege, sllowed for 5 engine strike teams—25 engines—to be direatly requested from
neighboring mutual aid regions. These 25 engines from the CAL FIRE — Riverside County
immedintely responded without processing delays. Around 10:30 a.m., the first of these strike
teams airived at the fire. The others arrived around noon.

The first ORC fire engine arrived in Corona and
moved into the fire area at 9:23 am. The fire was
uncontrolled and unpreditable. In response, ORC:
Battalion 3 (Aubrey) directed ORC E27—assigned
0o ORC Strike Team 1404A—to take independent
action upon amival. ndicating the fire was moving
rapidly, the threat to structures was such that
individual company officers had to rely on their
situation to dictate tactics and operational priorities.
This is a departure from desired and sormal
command and control strategy, but it necessary
when confronted with a wide and repidly
progressing fire front. For the next 30 minutes,
Tesources Tesponding into Corona were directed
into the threatened residential areas between the
fire origin and the Green River Golf Course.

The fire was bordered by 2 golf course, an active
river, and a multi-lane freeway. All set up the best
potential containment opportunity for the Freeway
Fire. Unfortunately, at 10:00 a.m., a spot 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 retwrning to the golf
course to pick up a load of water, ORC HC241 noticed another spot fire west of the golf conrse,
approximately 1.1 miles from the nearest burning stmcture. In less time than it took for HC241 to
snorkel a load of water from the golf course pond—about 45 seconds, this spot fire, coupled with
the topography and the wind, headed at high speed for the City of Yorba Linda. HC241 attempted
t0 slow the fire by dropping its lod of water, but the impact was negligible. When interviewed, a
‘helicopter crew member described the water drop as “a thimble of water in & firestorm.” Incident
Narrative — Maps 5 and 6 are maps showing the multiple spot fires caused by emetic fire
behavior.

OCFA helicopter makes & water drop over fire

ORC Division 5 (Fleming) arrived on the scene at 10:05 a.m. and proceeded to establish a unified
command with Chief Officers from COR, CAL FIRE, Anaheim Fire, and Chino Valley
[ndepends ire District. The loeation of this initial command post, established at 10:12 am., was
at the Jack in the Box parking lot at Crest Ridge and Green River Drive, Corona.

The BNSF railcars left on tracks were not threatened by fire and did not contain any
hazardous cargo.
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While firefighters were working near the railroad right-of-way, Burlington Northem Santa Fe
(BNSF) Railroad was requested to stop all radl traffic through the fire ares as a safety precaution.
The outcome of the request inadvertently resulted in several railcars 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 detemmined the railcars were not direcily threatened by fire and,
in fact, did not have hazardous’ cargo. The railcars were eventually removed from the area by
BNSF employees.

AL10:10 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 imerface. It also
began establishing perimeter control Hnes 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 structures. In total, 17 firefighting helicopters flew
approximately 108 hours and dropped in excess of 278,357 gallons of water. Twelve fixed wing
ait tankers and four lead airplanes fueled and re-supplied out of Hemet Ryan and San Bernardine
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 aircrafl). It made ten drops eight on
November 15 and two on November 16 in the Yorba Linda/Chino Hills area for a total of
109,245 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
immediate need request for four more Type 1 engine strike 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. Battalion Chief Reeder predicted the fire would impact homes
lacated in the Brush Canyon community within map page 741 grids E4, F4, and G5 (Thomas
Brothers 2009 Edition), The ECC made contact with the Brea Police Depariment and City staff
shortly thereafier.

Afthough a collaborative decision, the responsibility for evacuation is stattorily a law
enforcement function. This allows fire departments to focus on control efforts. The number of
citizens who evacuated ot any one time in any single area, of the City s unknown; however, neatly
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
conoerns.

At the onget of the evacuation, traffic
gridlocked in  some areas as
emergency apparatus tried to enter
the neighborhoods while residents
tried to exit. The Brea Police
Department and other assisting law

Evacuations Underway
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enforcement agencies took control of the traffic flow, which helped firefighters gain access 1o
threatened homes. In any firefighting effort, rescue is the first priority. However, in this
resident self-evacuation was in effect assuring rescue from an active fire front would h,
minimized. Notably, with such an expansive and escalating evacuation boundary, the residents
stayed calm and followed evacuation directions. Throughout the momning, reports of orderly—but
slow—evacuations were relayed to the ECC.

ORC Assistant Chief 2 (Kramer) responded to the fire at 10:23 a.m. Assistant Chief Kramer
assumed the role of ORC Incident Commander as part of the unified command. The responsibility
of the Operation Section Chief position for the Freeway Complex Fire was assigned to ORC
Battalion 2 (Reeder). To provide strong leadership and incident management, the fire area was
divided inio 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 I 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 established fires in structures, vehicles, and vegetation. Incident Narrative — Map 7
shows a map of the Freeway Complex Fire Branch and Division boundaries.

Branch 1T was assigned to CAL FIRE Battalion Chief Deyo, who 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 Bryant, 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 assigned to assist Branch L. Division
Chief Fichoff recognized the community of Hidden Hills was going 1o 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
additional 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 burning near the
Olinda Alpha Landfill, located off Valencia Avenue near Carbon Canyon. The Brea Fire
(BRE) d they were responding to a fire reported near the landfill. The OCFA

sent a modified high watershed dispatch response, including:

« Two Battalion Chiefs (ORC B23 [Phillips] and BS [Wells])
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¢ Four engines (ORC E47, E62, E223, and E817)
*  One medic unit (ORC M26)
& Two patrols (ORC P23 and P26}

The same wind that was driving the Freeway Fire inta 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 a.m. 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
to the Olinda Alpha Landfill. He also reported there was a direct threat fo 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 Montoya. 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 concer 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 burned the
residence at 27185 Merryweather Circle before fire crews were able to mount a defense. At the
same time, ORC HC241 reported secing small fires in the area of the Black Gold Country Club.
This was several miles downwind from the main body 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 1o contain the small spots with garden hoses. Incident Narrative — Map 8
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.

I Branch [I, CAL FIRE Division Chief Toups was assigned Division Y at 11:30 am. Chief Toups
was tasked to 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 1o the San Antonio
neighborhood 5.5 mile span in less than five hours,

As the fire progressed into Yorba Linda and grew o be a threat to more neighborhoods, the
unified command also grew. The unified command for the Freeway Fire now included
representaiives from OCEA, CAL FIRE, Corona Fire, Chino Valley Independent Fire District,
Angheim Fire, and the Brea Police Depantment.

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 were 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, underneath roof tiles, and into any
unprotected  openings.  Firefighters
employed a firefighting tactic known as
“bump and run”  moving from home to
home and street 1o street after knocking
down visible fire. Dispatchers continued to relay reported structure threats to the Operations
Section Chief, and available units were deployed.

Ermber shower in advance of flame front

With every major incident or disaster, the OCFA Department Operations Center (DCC) s
activated. The DOC supports the needs and demands of the incident, directs the recall of
personnel, coordinates the backfill of apparatus, and monitors other operational needs. At 11:30
am., ORC Division 3 (Robinson), who had assumed the Duty Officer assignment from Chief
Fleming, arrived at the ECC. The DOC was activated and staffed by noon, Onee opened and
staffed, incident communications and incident ordering was moved into the DOC. As soon as wag
possible, Fire Management Activity Grants (FMAG) were submitted to the State of California
Office of Emergency Services (GES) for each fire. Both were subsequently approved, thereby
establishing reimbursement ctitetia for the cost of fighting the fires.

A primary fanction of the BOC was to ensure available relfef apparatus were staffed and made
available for emergency response and/or 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 or {2)
a paramedic assessment engine company (PAU), plus six paramedic vans. This allowed for more
engines o 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 persennel for all
un-staffed apparatus, Duting the incident, 36 relieffvurge 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 companes
thought to be in reserve were discovered to have been placed into service by off-duty personnel.
They were self-dispaiched to the Freeway Fire. This was done outside the normal command and
control systemns. Personnel on these units injected 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 concems.

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 Orange County and
direcily upwind from structures & conservative coverage patem was mainizined for all
remaining OCFA response areas. All reserve companies were staffed, dispateh criteria was
modified for selected call types, and surge apparatus was outfitted for service.

As 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 dispaiched
to the park to begin the establishment of a formal base camp. Later, the location and size of this
park 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 o Trvine Regional Park at midnight the first day.
This facility, betier suiled to support a large icident, was within a reasonable trave distance to the
fire. Branch V was considered too remote to be adequately supported from the base, so a spike
camp was established.

By 11:30 am., ORU Stike Team 9329C
Hawkins had been released from the Corona
area and was fully engaged in Box Canyon.
As the fire moved toward the Hidden Hille
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
evacuate while firefighting resources were
altempling o gain access. It soon became
evident the residemts wete in significant
danger from the fire. The Brea Police
Department was called to expedite the
evacuation. Reports were also received that
fire was impacting homes near Los Monteros
and Los Adornos. ORC Patrol 23 reported to the Incident Commander that the Archstone
Apartments localed at River Bend and Cross Creek Roads were also immediately threatened. The
fire continued its rapid and uncontrollable assault on multiple fronts, Incident Narrative — Map 9
shows amap of the Freeway Fire progression into the Hidden Hills community.

Pakm tree ignites by flying embers
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At approximately 11:45 am., several units wers deployed into the Savi Ranch commeroial district.
The units followed up on numerous reports of automatio fire alamms and also extinguished fires
that had moved into the trees and oramental vegelation. Flying embers found openings and
combustible material at several of the businesses. These fires were extinguished as they wers
found. For the next several hours, units were commitied {o the area to ensure commercial losses
were keptio a minimum,

Tn Brea, at the Landfill Fire, additional structure protection groups (SPG) were established. Brea
Battalion 2 (Wood) was assigned the Krasmer SPG and given engine resources (XOR ST 14274)
10 protect the homes surrounding Brea Fire Station 3, Brea Engine 2 reported the fire was vithin
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 athers damaged.
The Brea Olinda School Tistrict sustained major damage around its high school campus, including
the loss of several secondary buildings at Brea Cenyon 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 & threat to the Tomner Canyon, Diamond Bar, La Habra, and Haclenda Heights
communities. With mited available resources, Battalion Chiefs Wells and Montoya asked if Los
Angeles County Fire Department would be able to provide tactical support to those communities.

Battalion Chisfs Montoya and Wells d the Land fill Fire firefighting effort. They created
wo 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 Sirike Team 1406A [Brice]). During this meeting, Battalion Chisf Reeder contacted
Battalion Chief Wells and advised of the anticipated merging of the Freeway Fite and the Land fill
Fire sometime that evening, The decision would ultimately be made to manage the two fires as a
Complex, and establish the Landfill Fire as Branch TII of the Freeway Complex Fire.

The unified ineident commanders determined an
Incident Management Team (IMT} would be
required 10 assist in this emerging disaster. CAL
FIRE IMT 6 was on standby in Riverside County
and was activated at noon. Team members began to
artive at 1:00 pm, with the team ultimately
assuming full command of the fire at 7:00 p.m. on
November 15.

The strong Santa Ana winds did not allow smoke
from this massive fire to rise rather, it created
shearing effect. This resulted in a thick, pray
| blanket of smoke cutting off aerial views and
* lowering the ground level visibility to just a few
o e R feet in front of firefighters. ORC Battalion 15
eonsumed the hills nearby. (Boyle), responding as part of CAL FIRE IMT 6,

was assigned to provide an update on the fire
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location and progression. Due to the smoke conditions and continued rapid rate of fire spread,
Chief Boyle was wnable 1o provide this valuable intelligence to the command team and
commented, “It seemed like the fire was everywhors.”

The main body of the Ereewsy Fire was precedsd by & broad ember shower
distributed by the Santa Anawind.

The main body of the Freeway Fire was preceded by a broad ember shower distributed by the
Santa Ana winds, Embers crossed the 91 Freeway inmte Ansheim Hills at 12:46 pan. The
Helicopter Coordinator (HELCO) reported the fire was well established within the vegetation
south of the 91 Freeway. Wind driven, the fire flashed toward several recidential streets in
Anaheim, including Rimweod Road, Canyon Vista Drive, Larkwood Sireet, South Momingstar
Drive, and Laurel Tree Drive. The fire reached East Whitewater Drive and the Cascade
Apartments at approximately 1 p.m. Overall, the City of Anaheim sustaited loss or damage to 25
single-family homes and 60 apartment units.

MetroNet Drispaich received 911 at 12:46 p.m. as the fire jumped the 91 Freeway. First reports
questioned if this was a spot fire from the Freeway Fire ot a new fire within the City of Anaheim.
Initial atiack resources were dispatched apart from the command and control of the Freeway
Complex Fire. This Hmited the resources available for deployment into Yorba Linda as Anaheim
Fire worked to control the new threat. Eventually, this fire would be identified as Branch TV in the
fire organization, but was frequently referred to as the Anaheim Branch.

The fire’s potentially devastating impact on Anaheim homes and businesses required the incident
command’s immediate attention. This historical fire corridor was well-known. Had the fire in
Anaheim escaped containment, one flank potentially could have followed the path and eventually
matched the destruction of the 1967 Paseo Grande Fire, This could have extended fire through
Anaheim Hills and into the cities of Villa Patk, Orange, and Tustin  devastating the communities
of Orange Park Actes, Santiago Hills, and Cowan Heights.

To minimize the threat, most of the helicopters
operating on the Freeway Fire were direoted o
concentrate control efforis on the Ansheim side
of the 91 Freeway. Dozens of waler drops were
made and in combination with the efforls of
the assigned ground units containment was
achieved. Incidemt Narrative — Map 11 shows
a mep of the spot fire across the 91 Freeway
into the City of Anaheim.

By 1:00 pam., the fire was well established in
the Yorba Linda community of Hidden Hills.
Fire engines (ORC Strike Team 1403A), a
Patrol/CAFS task force led by ORC Battalion = =
22 (Anirim), along with Water Tenders 16 and  Firefighters fill a Water Tender ot a lower elevation to
40, and engines from Anaheim engaged in the taketo engines fighting fies at higher clevationsdue to
fight. Fire units encountered low or no water e lack ot iydrant preceuar.

pressurs on Hidden Hills Road, Mission Hills Lane, High Tree Circle, Fairwood Circle, Green
Crest Drive, Skyridge Drive, and ofher streets. With homes buming on multiple sireets and no
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water, strike team leaders directed engine companies to move to areas that had available water.
However, because the Patrol/CAFS task force was supported by the water tenders, it was able to
effectively operate vwith less water than that required by an engine. Unfortunately, due to rapidty
diminishing water pressures, even the water tenders were driven further down the hill to be
refilled. These resources remained in the Hidden Hills community to protect houses that had not
‘burned and to ensure extinguished homes did not rekindle. The availability and use of the CAFS
was a direct result of recommendations made in the 2007 Santiagoe Fire After Action Report.

The weater supply issue was reported to the Yorba Linda Water District (YLWT) through the City
of Yorba Linda EOC af approximately 2:00 p.m. YLWD personnel responded to the area and were
able to make adjustments to improve the water delvery in several areas. Due to the fire threat,
weater district personnel were unable to access the Santiago booster pump station. When YLWD
personnel were initially able to make acoess to the pump station, they determined there had been
sufficient heat fo cause the pump station for the Santiago Reservoir to automatically shut down.
Once this occurred, the continued water use
eventually drained the Santiago Reservoir
responsible for supplying water to the Hidden
Hills and other nearby communities. YLWD
personnel  spent several hours completing
repairs. They worked into the night and the next
day to ensure z steady supply of water.

The water supply for this area was further
impaired unknowingly by fire suppression
units and some of their fire control tactics.
Faced with multiple structures fully involved in
fire, meany engines resorted 1o the vse of master
streams to contain the fire spread, This meant &
single fire engine could have pumped more than
1,000 gpm. On some streets, multiple master
streams were used. This limited water availability for engines arriving later. Additionally, the 4-
inch diameter hose lines that were laid in the street to supply engines physically blocked later
arriving units’ access to neighborhood streets. These tactics were modified, and the master streams
were shut down. Water tenders were also deployed into the impacted areas 1o help mitigate the
weater deficit.

‘Daytime seems like: night under extreme smoke
eonditi

In Branch T, plans were also underway to contain the fast-moving brush fire. Retardant drops
from air tankers were directed along South Ridge Trail. They had a minimal effect, and the wind
pushed the fire into Chino Hills State Park. A contingency pian was enacted n the likely case the
fire would reach the community of Chine Hills. The Chine Hills Structure Protection Group was
established, but it was not staffed until later that evening when more resources were available, The
immediate goal was to keep the fire within the boundaries of South Ridge Trail, Water Canyon
Ridge, and Slaughter Canyon. This plan was subsequently supported with the use of engines,
bulldezers, hand crews, and aircraft.

Reports of the Landfill Fire crossing the 57 Freeway at Lambert Road east of State College
Avenue were received at 1:21 p.m. A request was made to the California Highway Patrol (CHP) to
close the freeway due to smoke and fire conditions. The fire was actively spotting in multiple
directions, and en-scene resources moved from neighborhood to neighborhood protecting
struotures. By this time, Los Angeles County (LACO) Fire ground and air resources had been
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moved info o reinforce the Tonner Canyon flank. These resources would eventually be used to
support the contingency and control objectives for Branch V. LACO helicopters were used to
suppress and contain the fire norih of Brea Olinda High School and the neighborhoods west of the
57 Freeway.

At 1:30 p.m., homes adjacent to the Eastside Community Park located on Heatheridge Drive and
Hidden Hills Road were reported to be burning. ORC Strike Team 1404A (Whitaker) and XOR
Sirike Team 1425A (Hirsch) had at least five, fully involved siructures on Heatheridge Drive.
Fifteen minutes later and a mile away, homes in the Village Center area on Willow Tree Lane,
Ridge Park Drive, Juniper Avenue, Alder Avenue, and Deodar Drive were bumning.

ORC strike teams assigned to the Tea Fire in Santa Barbara County and the Sayre Fire in Los
Angeles Cotnty were reassigned to the Freeway Fire, ORC Strike Team 1400A (Valenzuela)
arrived around 2:00 p.m. and joined the other units already engaged in Yorba Linda. ORC Strike
Team 1402A (Kinoshita) returned at 4:30 p.m. ORU Strike Team 9328C (McCoy) was released
late that evening from the Tea Fire and arrived sometime around midnight, the first day.

The three Orange Counfy MetroNet sirike teams (XOR) were also released from Tea and Sayre
Fires and reassigned to the Freeway Fire. XOR Strike Team 1421A (Head) arrived about 345
p.m. and began working in the Anaheim Hills area. XOR Strike Team 1422A (Duncan) arived at
3:30 pm. and was assigned to structure protection in the community of San Antonio. XOR Strike
Team 1423A (Thomas) started working in the Fairmont area soon after arriving at 4:45 p.m.

A eritical point in time for the Freeway
Complex Fire was 2:30 p.m. No less
than 15 homes were simultaneously
buming on Juniper Avenue, Deodar
Drive, and other streets in the San
Antonio  community. By this time,
sufficient strike teams had arrived to
allow a switch from the “bump and ran
tactic” o a more offensive “anchor and
hold strategy.” This ensured damage and
loss of homes would be minimized.

At 2:30 pm., Branch II {Deyo) and
Division Y (Toups) met with Branch 1

Aetial view of the fire's aRermath on a neighborhood in east 3 3 ~
Yorba Linda resources  in the  San  Antonio

community. With numerous homes
threatened, strike teams were requested to provide structure protection. By this time, several out-
of-county strike teams had reported to he fire. As many strike teams as possible were directed into
the area between Village Center Drive and San Antonio Road. Incident Narrative — Map 12
shows a map of the Freeway Fire impacting the San Antonio commanity

By 3:00 p.m., the weather began to change in favor of the fire control efforts. The temperature
remained in the mid-70s and the relative humidity at 7 percent. However, the change in sustained
wind speed to below 40 mph—sometimes as low as 10 mph in some areas—began to make the
greatest difference. The advancing structure loss was stopped within the San Antonio
neighborhood. Although a positive sign for fire ground commanders, the threat to—and the loss
of—structures did not end. Over the next several hours, dozens of new fires were reported, or fires
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thought 1o be extinguished rekindled within communities along the Freeway Complex Fire's path.
Fire orews roturned hours later to streets previously thought olear of fire, only to find multiple
homes burning anew. Many of these latent fires occurred from embers intruding into concealed
spaces within homes and smoldering undetected.

The change in sustzined vind speed to below 40 mph sometimes as low as
10mph in some areas  began to make the greatest difference.

A reconnaissance flight was condueted for the Landfill Fire at approximately 3:00 p.m., and a
decision wes made to change strategy from a defensive posture 1o an aggressive offensive tactic.
This resulted n controlting the spread of the fire and keeping it from repeatedly jumping the 57
Freeway and spreading uncontrolled into residential neighborhoods. The Landfill Fire would
ultimately result in the loss of four homes and damage to six others. The Brea Canyon and Brea
Olindsz High Schools also sustained fire damage and 980 acres of vegetation were burned.

Sometime between 4:00 and 4:30 p.m., the fire in Branch IT that was burning down slope against
the wind into Yorba Linda beoame realigned with the topography and wind. Numerous spot fires
were reported at Condor Ridge. Control efforts with retardant drops proved unsuccessiul, and at
4:45 p.m., the fire continued driving westward into Te legraph Canyon.

Around 5:00 p.m., a second spot fire was reported on the south side of the 91 Fresway at Coal
Canyon, ORC Superintendent 1 (Hanson) led an aggressive ground effort with bulldozers and
handerews to contain the new threat. Containing this fire closed the back door and kept the
Freeway Complex Fire from reaching Sierra Peak and making the run at Windy Ridge, which
could have threatened additional communities.

By 5:30 p.m., the wildland fire was continuing to move through Upper Waterman Canyon al an
incredible rate. Within minutes, anather tragic owicome vwas narrowly avoided. Earlier in the day,
CAL FIRE Crew Strike Team 93876 was assigned to this area in Branch IL The crew buses were
patked in an unburned area of San Juan Hill located in Upper Watetman Canyon. As the fire
burned across the canyon, the crew buses were going (o be overrun. The crew bus drivers took
tried to relocate their vehicles ahead of the quickly approaching front. Orders were given for all
personnel to seek safety by enlering the already burned area known as “entering the black.”
Bipht of the inmate crew members inadvertently took off through the unburned fuel known as
“the green.” Two firefighters assigned to CAL FIRE Strike Team 9410C were sent (o retrieve and
direct them into a safe area. After the fire front passed, all personnel were accounted for. No
injuries were sustained, but the two crew buses sustained minor damage from being so close to the
flames.

The decision to merge the Landfill and
Freeway Fires into a Complex occurred
between 5:00 and 5:30 pm. A complex is
comprised of two or more fires in a
geographically  adjacent area.  When
implemented, managing an ncident as a
complex  allows for shared incident
management and logistical support with a
central base of operations for comtinuity
and efficiency. As the fire grew, the

Cityseape of Yorba Linda during the first o
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of the fire. The Landfill Fire was

branch expanded to e the vast boundar:
subsequently identified as Branch IIl and assigned to BRE Battalion 1 (Montoya) and ORC
Battalion 8 (Wells). Branch IV was established when the fire subseguently jumped the 91 Freeway
and moved into the City of Anaheim. This branch was also referred to as the Anaheim Branch,
‘With the addition of LACO to the unified command, Branch V was later r‘sﬂlrlv«,ﬂ to include .lrl\
of Tonner Canyon and the City of Diamond Bar. Additional control were bl
including keeping the fire east of the 57 Freeway and south of the City of Diamond Bar. LACO
units would establish in this area to help make a stand.

At 5:50 p.m., Incident Command received a request from YLWD personnel 1o provide engines to
assist with water supply problems. Three engines—ORG E2, STA E2, and GGVES—were
assigned and were able to sustain water availability by pumping water from one supply grid of the
system to another. These engines pumped through the night until the YLWD brought in a
high-volume portable pump to take for fire engines. According to the YLWD After Action
Report, the water shortage was primarily caused by fail-safe actions of pumping equipment and
the high demand on the system caused by firefighting efforts. These two situations resulted in a
complete emptying of the Santiago Reservoir.

By 7:00 pm., firefighters were advancing into all neighborhoads affected by the Freeway
Complex Fire. Strike teams from all over Southern California were still arriving to help. CAL
FIRE IMT 6 officially took responsibility for the management of the Freeway Complex Fire.
Formal briefings were taking place, and logistical needs such as food and water were supplied to
personnel. Fuel as ordered for \Lhu]e\ that had been at we urkmb A” day. A unified communication
plan was initiated resulting in radio P by the following
morning.

At an carlier briefing for the Landfil] Fire, the Freeway Fire was predicted to burn into Carbon
Canyon and make a direct run at the community of Olinda Village. Olinda Village sits in a
confluence of canyon sides creating a “bowl™ where residents have built homes, businesses, a
church, and a school. Olinda Village is heavily lined with pine, eucalyptus, and a variety of
ornamental vegetation. The Hollydale Mobile Estates is a large mobile home park where many
village residents live

At 8:30 p.m. on this first day, a strike team of engines—ORC Strike Team 1405A (Brown)—was
assigned to the Olinda Village area. He developed control objectives 10 keep the fire south of
Carbon Canyon Road, east of the eastern most boundary of Olinda Village, west of Copo de Oro.,
and north of Verbena Lane. Tactical priorities included the protection of the Hollydale Mobile
Fstates and the Carbon Canyon Christian High School. A special emphasis was placed on
protecting the power lines along Carbon Canyon Road—as these supplied the main power to
Olinda Village and the water supply pumps for the area.

At the same time, in Branch II, the perimeter control efforts remained active. The fire continued to
burn on multiple fronts through canyons aligned with the wind. The Rolling M Ranch presented a
new structure protection challenge. Twa crew strike teams and a China Hills engine were assigned
to this area. Other strike teams of bulldozers and hand crews were working to build a control line
at Bane Canyon. However, at 9:00 p.m., the fire was spotted one-fourth of a mile away in
Slaughter Canyon. The plan was abandoned. By midnight, the Freeway Complex Fire had reached
the City of Chino Hills and was burning behind homes located near Butterfield Road and the Los
Serranos Golf and Country Club. Incident Narrative — Map 13 is a map of the local canyons.
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On November 16 arcund 2:00 am., the wind direction shifted from off-shore to a sustained on-
shore direction. This was reported by personnel at Olinda Village and Branch 1l in Aliso Canyon.
At3:30 am,, the Freeway Complex Fire had progressed through the Chino Hills State Park into
Telegraph Canyon. It then had moved inlo the Carbon Canyon area. Highly erratic burning
conditions were seen with flame heights reported up to 5¢ feet and visibility at near zero. Incident
Narrative — Map 14 shows a fire progression map of the Freeway Fire advancing into Olinda
Village.

As the Freeway Complex Fire moved toward the Olinda, Village area, an evacuation plan was
implemented. Engines were moved to protect structures as the fire was burning directly into the
Hollydale Mobile Estates. Largely due to the significant amount. of preparation made by engine
crews eartier in the day, the flame front was repelled and the community of Olinda Village was
spared significant loss. One mebile home in Hollydale and & heme on Olinda Drive were
destroyed. By 7:00 a.m. on November 16, the threat to Olinda Village had passed.

The wind shift had an impact on fire control actions in the Chino Hills area. At 3:00 a.m., the fire
burned freely near the upper end of Alise Canyon. Branch 1T ordered evacuations of hundreds of
homes south of Soquel Canyon and west of Highway 71. An extensive firing operation was
conducted as part of the structure protection effort. Fifteen engines worked until sunrise to ensure
there were no losses. Another large firing operation from Euclid to Carbon Canyon Road was
completed by 9:00 a.m.

Chief Toups (Division Y) was relocating Branch 1l resources into the Sleepy Hollow area off
Carbon Canyon Road when he encountered engines assigned to Branch V. These local
government engines had just completed a firing operation around homes bordering the Saint
Toseph’s Hill of Hope off Carbon Canyon
Road in what they called a stucture
protection effort. Chief Toups asked the
Strike Team Leader to cease from any
additional firing as the wind direction and
tertain were not properly aligned for this
type of operation. The reason given for the
firing operation was structure protection,
but the unintended consequence was to
create a condition which drew the main
body of the Freeway Complex Fire deeper
into Tonner Canyon. Once established
within the canyon, the fire would be
aligned and head toward the Los Angeles Smolke column rising through the inversion layer
County line and the city lmits of

Diamond Bar. Incident Narrative — Map 15 shows a map of the Freeway Fire progressing into
Tomner Canyon,

Day 2 - November 16, 2008

The Freeway Complex Fire was battled through the day on November 16, Aireraft, bulldozers,
hand crews, and engine companies worked throughout the day to establish a control perimeter
around the fire. By midnight on that second day, the goal was achieved. Overhaul and line
improvement continued over the next couple of days.
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The re-population of evacualed areas was a priority for Incident Command. Residents of areas that
wete not under mandatory evacuation were allowed to retum to their homes at their choosing,
Those under & mandatory evacuation order had to wait until & determination was made that the
threat was fully abated. After conducting an aerial reconnaissance of the Complex, Incident
Commanders decided at 3:00 p.m. on November 16 that most areas under the evacuation order
could be repapulated. OCFA Occupant Lizison personnel assisted homeowners in gaiing access
to homes 1o recover personal property and by listening (o and answering questions.

Days 3-5, November 17-19, 2008

Neighborhoods that had been impacted by the fire had fire companies assigned to ensure burhed
homes were properly overhauled and no new fires would ooour as & result of Kidden or smoldering
embers. Neighborhoods, homes, and cars that were not bumed but may have recetved 2 covering
of fire retardant  were washed to minimize damage.

On November 19, 2008, at 7:00 am., the Freeway Complex Fire was declared to be fully
contained. At its peak, more than 3,800 firefighting and support personnel were assigned to the
incident. More than 360 structures were destroyed or damaged, and over 30,000 acres of valuable
watershed were consumed. The extinguishment effort for the incident is estimated to cost §16.1
million, with property loss exoeeding $150 million. Tnjuries were few and relatively minor, Most
importantly, no lives were lost to efther civilians or firefighters,

The fire contained; it begins in & Yeorba Lis

Page 45

Freeway Complex Fire — November 2008

Incident Narrative — Map 3
Freeway Complex Fire—Origin 9:01 a.m.
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Incident Narrative — Map 4
Corona Fire Engine 5—Near Miss Entrapment

H
S

Corona Engine 5

Page 47

Freeway Complex Fire — November 2008
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Incident Narrative - Map 7
Froeway Complex Firo—Branch and Division Map
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Incident Narrative — Map 9
Freeway Fire Moves Towards Hidden Hills—11:30 a.m.
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Incident Narrative — Map 6
Second Spot Sighted—10:08 a.m.
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Incident Narrative — Map 8
Freeway Fire Reaches Structures in Yorba Linda—10:39 a.m.
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) Incident Narrative - Map 10 Incident Narrative - Map 11
Perimeter of the Freeway and Landfill Fires—12:00 p.m. Freeway Fire Spots Across the 91 Freeway into Anaheim—1:00 p.m.
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Incident Narrative - Map 12 Incident Narrative - Map 13
Freeway Fire Reaches the San Antonio Community—2:30 pm. Canyon Locator
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Incident Narrative - Map 14
Freeway Fire Reaches Olinda Village—3:00 a.m.
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Incident Narrative - Map 15
Freeway Fire Moves Towards Tonner Canyon—4:00 a.m.
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Notification, Evacuation, and Repopulation

The first indication that residents of the City of Yorba Linda were about to be seriously threatened
by the Freeway Fire came at approximately 10:20 am. on November 15. After estimating the
fire’s rate of spread, OCFA Battalion 2 Chief (Reeder) projected the fire would impact the
community of Brush Canyon within 30 minutes. He directed the OCFA ECC to notify the Yorba
Linda City Manager and advise the Brea Police Department to begin mandatory evacuations of the
Brush Canyen area. At 10:22 a.m., Brea Police began evacuations of the eastern portion of Yorba
Linda {Thomas Brothers Map page 741, grids E4, F4, and G5)

Ten minutes later, at 10:32 am., the Freeway Fire threatened the neighborhood of Big Horn
Mountain Way in Yorba Linda. At 10:39 am., ORC Helicopter 41 confirmed homes on Bighom
Mountain Way, Blue Ridge Drive, and Evening Breeze Drive were under direct threat. Nineteen
minutes later, the first of hundreds of homes lost in Yorba Linda burned on Merryweather Circle.

Although a ive decision, the ibility for is ily a law
enforcement function, which allows the fire department to focus on fire control efforts. Brea
Police had a Supervisor assigned to the Unified Command eatly in the incident. One of their
primary responsibilities was the rapid assembly of officers to meet the evacuation needs of this
fast-moving fire. The Orange County EOC After Action Report estimates the evacuation orders
impacted over 9,000 dwellings in the City of Yorba Linda. During the height of the fight, and
estimated 24,000 citizens were evacuated or kept from returning to their homes in the City of
Yorba Linda. The City of Anaheim began evacuations when the Freeway Fire crossed the 91
Freeway. A few miles away, the City of Brea initiated evacuations in residential areas in the path
of the Landfill Fire. These extensive evacuation demands put a strain on local law enforcement,
requiring mutual aid resources from agencies across the County to assist with evacuation needs.
Refer to http://www.ocfamedia.org/_uploads/PDF Acfaarybl.pdf for the City of Yorba Linda After
Action Report for additional details.

Traffic gridlocked as evacuating residents and incoming emergency apparatus fried (o access the
same neighborhood streets. Officers at the various roadblocks and checkpoints took action to
remedy the congestion—enabling fire apparatus to access the most impacted neighborhoods.

The weekend and mid-morning timing of the Freeway Fire were major factors complicating the
evacuation. Since the Freeway Fire occurred on a Saturd i d of a K

residents were home, instead of at work ot school. Notably, even with such a large and escalating
evacuation boundary, the majority of residents remained calm and followed evacuation orders.
Although slow, reports were received during the moming that evacuations were orderly and
without incident.

Law enforcement agencies possess the legal authority to conduct evacuations of populated areas.
However, even when a mandatory evacuation is declared, law enforcement does not have the legal
authority to force residents from their homes. Officers may restrict the return of residents once
they leave their property. Determining when and where to evacuate is ofien difficult since each
evacuation decision brings with it a set of risks and rewards. The greatest risk to permitting
residents to remain with their homes is the potential threat to safety.
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Evacuation of residents is one of the challenges created by a wildland -utban interface fire, The
Freeway Fire spread so rapidly emergency responders could only estimate the direction and the
time of impact 1o a given neiphborhood. Within minutes of ignition, spotting was reported one
mile downwind from the main body. Although a fire’s rate of spread is typically measured in acres
per hour, the Freeway Fire was driven by 40 mph winds and required measurement in acres per
minute. Motorists driving on the 91 Freeway reported they could not. keep up with the fire as it
spread through wildland areas  even while driving at speeds of 50 mph.

Simulation training conducted on October 27, 2008, for a WU fire in the mutual threat zone along
the 91 Freesvay provided incident commanders some possible trigger points of when and where to
call for evacuation. During the fire,
these same trigper points wers utilized
to make the evacuation decisions. When
the potential existed for the fire to
escape plened, conirol bounderies,
evacuations were ordered.

The manner and timeliness in which
residents  were notified ds  being
reviewed. After the 2007 Santiago Fire,
the County of Crange led in the
development and implementation of a
public notification system. The AlertOC
notification program has been adopled
and  implememed in  many  cities ‘The Brea Police Department conducting evanuations
throughout the County. The City of

Yorba Linda was in the beginning stages of implementing the propram. Since the fire, the Alert
OC program has moved into the next phase of implementation and i now capable of making
public notifications.

Deciding when to repopulate an evacuated neighborhood is one of the most difficult made by Law

and incident ers given the Hictable nature of a WUI fire. Although a
frustrating ordeal for residents, evacuation orders are to provent hemeowners from entering the
dangerous conditions usually prosent in fire-burned arcas.

The OCFA uses an Occupant Lizison Program 1o kesp homeowners informed; to assist them in
retrieving ftems such as medication, money, or clothing left while evacuating; and to provide
emotional supperl. When appropriate, Occupant Liaison Teams may escort residents to their
property. These efforts are to prevent homeowners from independently returning to their property
and into a potentially dangerous situation.

After a reconnaissance flight deemed most areas to be safe, the mandatory evacuations were lifted
on November 16 ai 3:00 pam. Even then, law enforcement officers wers directed to allow only
vetified residents or those who had legitimate business insurance adjusters, clean-up crews,
ele. into the impacted neighborhoods.

Even though the firs was extinguished, fire crews needed to maintain o presence within the
impacted neighborhoods for several days. Firefighters conducted patrols looking for new fire
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stants, as well as ovethauled burned structures. Fire apparatus needed 1o be able 10 tove freely
drots street to street as creves cleaned off fire retardant that deidred onte unbutned hemes and
wehicles, Wildland engines, . and mepup in the
wildland and  where necessary  retooved hazards adjacent 1o hotoes created by partially burned
irees and wegetation.

The erderly svscustion of Tesidents during 3 WUI fire <an be challenging znd
nuay creats delays for fire 3pparts
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| Water Supply

The demands of a single structure fire can tax a well functioning water system. Normal
firefighting efforts often involve one fire engine cannected to a fire hydrant. The water is supplied
directly to the fire or to ane or more fire engines. In contrast, in an urban conflagration such as the
Freeway Complex Fire, multiple engines move into threatened neiphborhoods to extinguish
flames and defend multiple homes on numerous streets.

Water sysiems must incorporate “fire flow” as an element of system design and functionality.
Needed fire flow is the amount of water available for providing fire protection at selected
locations throughout a community. The OCFA Planning and Development Services Section
reviews all plans for new development 1o ensure an adequate fire flow is provided according to the
City's adopted Fire Code. Like all California jurisdictions, the City of Yorba Linda is required by
State law to adopt the California Fire Code (CFC). The latest Fire Code edition was adopted in
2007. This newly adopted code allows for doubling of the required fire flow in areas where
“conditions indicate an unusual susceptibility 1o group fires or conflagrations.” This should be
considered in all new developments within a city that is adjacent to a wildland-urban interface or
within a designated High Hazard Zone

Using the fire code tables, a typical street with homes not exceeding 3,600 square feet would be
protected by fire hydrants capable of delivering 1,500 gpm for a minimum of two hours with no
less than 20 pounds psi of residual pressure. For homes between 3,600 and 4,800 square feet, fire
hydrants must deliver 1,750 gpm for two hours with no less than 20 pounds psi of residual
pressure. Locally adopted amendments require fire hydrant spacing of 300 feet along the street
The typical fire flow demand is based on fighting a single structure fire and protecting the
immediate exposures.

Faced with multiple structures, many fully involved in fire, some Company Officers resorted to
the use of master streams to contain the fire spread. This meant a single fire engine may have
pumped more than 1,000 gpm—affecting the available water supply. On some streets, multiple
masler streams were deployed. Once water demand issues were identified, tactics were modified.
The master streams were shut down in favor of smaller hand lines.

Around 2:00 p.m. on November |5, several radio transmissions were received from fire companies
reporting low or no water pressure in various sections of Yorba Linda. Some areas were Hidden
Hills Road, Mission Hills Lane, High Tree Circle, Fairwood Circle, Green Crest Drive, and
Skyridge Drive. With homes burning on multiple fronts, Strike Team Leaders had to make critical
decisions. They directed fire companies to areas that had available water, thereby giving
firefighters a chance 10 protect and save homes.

To provide structure protection and ensure rekindles were minimized, a Compressed Air Foam
System (CAFS) Task Force with five Patrol units remained in the Hidden Hills area. The CAFS
Task Force, under the direction of OCFA Battalion Chief Antrim, extinguished fires and laid
protective foam on unburned structures for several hours. Two water tenders were ordered to the
impacted area to shuttle water to the fire companies. These tenders systematically began checking
fire hydrants until one was found with enough pressure to fill the tanks. Eventually, water tenders
had to fall back to the hydrants at the lowest point in the system to refill.
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According to the YLWD After Action Report, the water demand use for the
first two days of the fire was nearly 20 million gallons above normal.

A request for service was placed to the Yorba Linda Water District (YLWD) through the Yorba
Linda EOC about 2:00 p.m. YLWD personnel responded quickly and were able to make
adjustments to improve the water delivery in several areas. According to the YLWD After Action
Report, YLWD personnel were initially unable to access the Santiago Pump Station because of the
extraordinary fire conditions. When they were able to make access, personnel determined there
had been sufficient heat to cause the pump station for the Santiago Reservoir to automatically shut
down. Once this occurred, the continued demand eventually drained the Santiago Reservoir. the
supply for Hidden Hills and other nearby communities.

At 5:50 p.m., the YLWD requested three fire engines assist them in supplementing the water grid
system at Manzanita Avenue and Smoke Tree Avenue. Additionally, two mobile water pumps
were brought in from the Laguna Beach County Water District and the Santa Margarita Water
District. They supplemented water supplies at the reservoirs serving the impacted arcas. YLWD's
efforts took several hours to complete; its personnel worked through the night and into the
following day to ensure a seeure water supply.

‘Water District Task Foree

On January 20, 2009, the OCFA’s Emergency Planning and Coordination Battalion Chief (Ferdig)

attended the first meeting of a task force organized by the Water Emergency Response

Organization of Orange County (WEROC). This organization coordinates and supports
i 5] Y prep programs for the Orange County water industry.

The task force is to create a Water Utility and Fire Department Coordination Template for water
agencies along the WUL The template would include—but would not be limited to—areas such as
water pressure zones, fire hydrant specifications, types of available equipmenl, necessary

and identification of critical i in need of protection during a disaster.
Some of the participating agencies on the task force are:

& Laguna Beach County Water District # [rvine Ranch Water District

& Yorba Linda Water District  City of Orange Water Department
 Maulion Niguel Water District o Orange County Fire Authority

« South Coast Water District & OC Emergency Management Bureau

The task force’s goals are (1) to develop a stronger working relationship between water districts
and fire agencies; (2) to develop implementation standards for use during red-flag canditions; (3)
to develop a water district liaison program; and (4) to develop a standard template for providing
fire agencies information about the water supply available during firefighting efforts,

The water supply template will assist each water district within the WUI to create an
agency-specific plan. These plans will be iested using a tableiop exercise simulating multiple
wildland fires impacting Orange County simultaneously. Refer to the YLWD After Action
Report at httpsiiwww.ocfamedia.ong!_uploads/PDF ffefaaryiwd.pdf for additional details.
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Mutual Aid

The California Fire and Rescus Emergency Mutual Aid Plan is an extension of and supportive
dooument to the California Emergenoy Plan. The plan provides for systematio mobilization,
organization, and operation of neoessary fire and rescus resources of the state and its political
subdivisions in mitigating the effects of disasters, whether natural or man-caused.

No community has the resources sufficient to cope
| wiith any and all emergencies. Thus, fire officials
must preplan emetgency operations to ensute the
efficient use of available resources. Basic to
Calffornia’s emergency planning s a statewide
system of fire service mutal aid. Each jurisdiction
first relies upon its own resources with mutual aid
resources being available from other agencies to
augment local response when conditions warrant. The
master Mutual Aid Plan outlines and govems what is
commonly referred to as the Mutual Aid System for
fire service in California,

WValley View Conservation Carmp handers
from Elk Creek, Ca

The Mutual Aid System for fire service in California
has been described by the United States Fire
Administration as “unparalleled in the United States.” The system is founded on the principle of
fire departments providing resources to one another during times of major emergencies when a
local agency is overwhelmed and does not have the ability to handle the incident on its own. The
system allows resources committed to an incident to escalate from a few engines to hundreds. The
State is divided into six mutual aid regions to facilitate coordination of mutual aid. Coordinators
are identified at the local and national levels, under the umbrella of the Governor’s Office of
Emergency Services (OES) Fire and Rescue Branch.

Bmergencies may reach such a magnitude as to require mutual aid resources from adjacent local,
County, and State levels. Specific requests for mutual aid are processed from the local agency to
the County Operational Area Coordinaior. OCFA is the coordinator for the Orange County
Operational Area. From the County, the request goes to the Regional Coordinator (LACO) and
then to the State Coordinator (OES), if necessary. Bach ascending level has access to greater
numbers of firefighting resources from throughout the State.

During most wildland fires, mutual aid resources are requested and assembled in preparation for
anticipated strategic actions. However, with fires that rapidly turn into WUI conflagrations ~ such
as the Freeway Complex Fire litile: time: to plan for strategic actions is available, and resources
are needed immediately. This is compounded further when multiple major fires occur
simultaneously. Delays can be disastrous. Oftentimes, different fires are requesting the same
resources,

When the Freeway Complex Fire began, only two fires of significance were blazing in Southern
California: the Tea Fire in Santa Barbara County and the Sayre Fire in Los Angeles County. These
fires were buming out of control, and numerous hotes were alteady lost when the Freeway
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Complex Fire began. Numerous mutual aid requests to both fires had been filled or were pending
when the Freeway Complex Fire began. The OCFA had sent 2 Type 1 and 2 Type 3 strike team
10 engines to the Tea Fire while MeiroNet cities sent thres Type 1 sirike teams 15 engines.
Additionally, the Orange County-based Office of Emergency Services (OES) strike team 5
engines was activated and sent to Santa Barbara County. The OCFA staffs one of the OES
engines with the ofher four being staffed by MetroNet cities. The Sayre Fire in Los Angeles
County, having started after the Tea Fire, only received one Type 1 sirike team from the OCFA
and one Type 1 sicke team from the 1

MetroNel cities.

Prior to the Freeway Complex Fire being
reported, all vacancies crested by the
deployment of OCFA fire engines to Santa
Barbara and Los Angeles Counties had been
filled. This was achieved by activating the
OCFA relief engine fleet and “recalling”
off-duty personnel or personnel reporting for
nommal duty at $:06 &.m. on November 15.

At the onset of the Freeway Complex Fire,
immediate resource requests were placed
for Type 1 and Type 3 strike teams beyond what could be provided by the OCFA and local
agencies. In total, 35 strike teams 175 engines of various types were ordersd within the first
four hours of the incident. The OCFA md other Orange County cities provided seven Type 1
strike teams and one Type 3 strike team 40 engines total. By noon, six strike teams 30
engines had arrived from Riverside County. By 1:30 pm, a total of 19 strike teams 95
engines and 1 task force 6 engines were operating on the fire. This was in addition to the 58
engines, 3 trucks, § patrols, and 5 water tenders that responded as single increments to the
Freeway and Landfill Fires. While some resources were coming from an extended distance, prior
16:2:00 pm., 159 engines were assigned to and operating on the Freeway Complex Fire.

Riverside County fire erews protect homes in Yorba Linda

The early ordering of resources mads it possible for 159 engines, 3 trucks, 8 patrols,
and 5 water tenders to be operating on the Freeway Fire by 1:30 pum.

The availability of resources was largely due to the Tack of competition for resources from other
fires. A change in the resource ordering policy after the 2007 fire sisge also proved to be
beneficial. This change allowed for Operational Area and Regional Coordinators to directly
request up 1o five strike teams 25 engines across operational area boundaries based on the
closest resource concept. This was in contrast to the previous rule that permitted only one strike
team to be obtained outside the regional ordering system.
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Air Resources

Unless owned and operated by local govemment, air resources helicopters, fixed wing air
tankess, lead planes, and air attack platforms are coordinated by CAL FIRE and the United
States Forestry Service (USFS). In Southern Califoria, the Southem Region Operations Center in
Rivesside is the base for this joint opesation.

Air resource requests are prioritized based on factors, including threat to life and property. New
fire starts receive the highest priority for aircraft, because the greatest opportunity for centrol is
during the initial attack phase. Aircraft assigned to active fires may he diverted to a new incident
unless a “no divert” order has been established. No divert orders are only established when aircraft
are on fires where structures are burning or immediately threatened and there are no higher
priority fires in the region.

On Friday, November 14, 2008, CAL FIRE pre-positioned four air tankers, two helicopters, and
two air attack aireraft in Southern California. These aircraft augmented CAL FIRE resources of
two air tankers, one helicopter, and one air aftack already in place at the Hemet and Ramona
airbases. The net effect of
the pre-positioning  of
Northern  California-based
aircraft  to  Southem
California was to double
the number of available
aireraft at each airbase.

To prepare for the Red Flag,
Warming expected  across
parts of Southern
Califomia, CAL FIRE
signed & one-week contract
for the DC-10 Air Tanker Alr Tanker drepping retardant along a ridgeline

910 based out of the San

Bernardino International Airport. The Federal airbase in San Bemardino was also up-staffed with
four air tankers, two lead plines, and two air attack aireraft. On Saturday, November 15, all State
and Federal aircraft were assigned an 8:00 am. start time. The initial artack aircraft for the
Freeway Complex Fire were dispatched at 9:35 a.m. with the first aircraft arriving at 10:10 am.

OCFA Helicopters 41 (HCA1) and 241 (HC241) were dispatched o the Freeway Complex Fire
from Fullerten Airport at 9:08 am. on November 15. The winds at Fullerton Airport were light
and blowing offshore. After lift-off, the flight crews saw the smoke column rising from the fire in
Corona was building and beginning to bend. The Santa Ana wind was having a strong influence.
A 30 40-knot headwind was measured by an airspeed indication of 110 knats and a ground speed
reading of 70 knots, Wind turbulence, coupled with the building low level smoke, mads it difficult
for the helicopter pilots fo maintain visual flight conditions and make effective water drops.

Orange County Sheriff’s Department (OCSD) helicopter Duke 1 also responded on the initial
dispatch with the ORC helicopiers. Duke 1 arrived over the fire about 9:30 am. but had to land to
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deploy its 170-gallon bucket prior to engaging in the firefight. Duke 1 and the ORC helicopters
were nitially using the lake and water hazards of the Green River Golf Course as their water
source. The buffeting wind soon made

Freeway Complex Fire - November 2008

Al aireraft orders were filled for the Freeway Complex Fire, However, one Federal helicapter was
diverted to a new fire start while it was awaiting demobilization from its bage, The availability of
air resources greatly differed in comparison to the 2007 Santiago Fire, where much of California’s

hovering to fill the bucket and water
tanks too hazardous. A ground-based
water point was established, so the
helicopters could land and be filled
safely.

airborne fire suppression resources were already actively engaged in firefighting efforts or were
grounded due to severe wind conditions.

Incident commanders on the ground
quickly recognized the meed for
additional aireraft. At 9:19 am., they
ordered one air attack, two air tankers,
and two additional Type 2 helicopters. -
At 10:10 am., fhese air resources
amived over the Freoway Complex
Fire. The aircraft order was augmented
once again at 10:10 am., with an order for one lead plane, three air tankers, and four Type 2
helicopters.

OCFA helicopter uses a snorkel to refill its water tank.

Helicopters may fly at sunrise and up to 30 mimutes after sunset. On the first day, all initial attack
aircraft flew the maximum possible hours. Around 8:30 p.m., the aircraft were released to their
home bases. Mandatory work-rest cycles for pilots demand they receive cight hows of
uninterrupted rest before flying again. This meant the earliest & pilot could take off to return to the
fire on Sunday, November 16, was sbout
6:00 am. With the preflight inspection
time, flight time to the helibase, and
briefing fime once there, an 8:00 am.
start time was projected for all assigned
helicopters. By 9:00 am., all assigned
helicopters were flying over the fire.

By the conclusion of the Freeway
Complex Fire, 17 firefighting helicopters
had been assigned. These were supplicd
from local, state, and federal agencies, as
well as helicopters from private vendors
- that were on a call when needed (CWN)
Y contract basis. During the first six hours
OCFA helicopter coming in for another Ioad of watsr. of the Freeway Complex Fire, OCFA
helicopters dropped 48,400 gallons of
water and foam. By the end of the second day, a total of 88,000 gallons had been dropped. During
that same two-day period, 12 fixed wing air tankers with four lead planes operating from the San
Berardino and Hemet air bases dropped 208,791 gallons of retardant. The DC-10, Air Tanker
910, made & record-sefting ten sir drops applying a total of 109,445 gallons of retardant in the
Yorba Linda and Chino Hills arcss.

Asir tanker layes a retardant line in front of the fire © slow is forward progress
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Logistics Support

The Incident Command System (ICS) has proven itself valuable in managing emergency incidents
worldwide. ICS is a flexible, scalable response framework where firefighters from various
agencies, who may not routinely work together, can fight major incidents through standard
response and operation procedures, A critical component of ICS is the logistical support function.
This effort can be compared to establishing and maintxining a small, tempotary city designed for
the sole purpose of supporting all i
the needs of an incident. In the |
case of the Freeway Complex Fire,
the proximity of the fire to several
hundred Yorba Linda homes and
the near 70 mph winds made it
apparent that the logistical needs
for this mcident were going to be |
significant and challenging.

The extreme weather conditions
and the potential for loss of lives
and structares made it clear full
implementation of the Logistics
Section  (LOGS)  would  be
required. ORC Battalion Chief
Runnestrand was ordered as the Logistic Section Chief for the Freeway Complex Fire, Personnel
from the GCFA Service Center provided much-needed logistical support with weater, food, and
deployment of a logistical cache that is stocked and ready for immediate use. The cache included
10,000 feet of wildland hose, foam, tools, and medical supplies. Within the first hour, an order
was placed for 500 sack lunches. This order was increased to 2,000 within the next hour.

The Invident Base takes shape in Irvine Park.

The Logistios Section from CAL FIRE Incident Command Team 6 eventually assumed all
logistical needs for the Froeway Complex Fire. The Logistics Section Chief, his Deputy, and the
leaders for each of the six logistics units blended effortlessly with OCFA personnel who had
already begun the logistic coordination. The decision was made to keep this blended effort
throughout the fire, which was another lesson leamed from the 2007 Santiago Fire.

Initially, the Yorba Regional Park was designated as the incident base due to its proximity to the
fire, As the fire threatened the City of Yorba Linds, and before the base had been completely
established, the decision was made to move 1t to Irvine Regional Park. This facility had been used
in previous incidents and was familiar to the OCFA logistics team. Additionally, the park’s size,
parking, and convenient access to major freeways better met the demands of the noarly 4,000
personnel and equipment assigned 1o the incident, Overall, the support needs were met in an
effective and efficient manner.

The success of LOGS on the Freeway Complex Fire was largely the result of the support,
cooperation, and hard work of individuals representing the Otange County Sheriff’s Department,
Trvine Regional Park staff, Citizens Emergency Response Teams (CERT), and numerous vendors
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and businesses throughout the ares, along with the exemplary training and professionalism of the
firefighting personnel.

The following six units combine to make the Logistics Section for a major incident such as the
Freoway Complex Fire:

The Food Unit set up a mobile kitchen, allowing the serving of breakfast by the second mormning.
Until that was established, a mobile catering vendor was used © provide hot meals. Separate
comtract vendors provided sack lunches to meet the demand for on-the-line feeding of suppression
crews and base personnel. Due to the more than 3,800 firefighters needed for this fire, the kitchen
was unable to meet the meal demands i a timely manner and was augmented by the cateting
vendor. This solution met the needs of the incident efficiently and effectively.

The Medical Unit is tasked with providing everything from basic First Aid to advanced life
suppont for incident personnel. A Medical Plan was published in the Incident Action Plan (TAP)
and was followed successfully, No deaths or major injuties were reported on this incident.
Contributing to the smoothness of this operation was the proximity to urban medical facilities and
the training of many firefighters as Emergency Medical Technioians or Parame dics.

The Communication Unit provides the radio, pager, and Internet communication needs of the
incident. Because of the mix of resources from within the County and beyond, a communications
radio frequency patch was established allowing for shared radio communications with those
having VEF radios and those with 500 MHz radios. This greatly enhanced communications and
coniributed to the safety of on-the line resources in the early portion of the incident. Once the
radio cache of 200 radios from the National Imteragency Fire Cache (NIFC) artived, the
communication plan was transitioned to VHF radios for the remainder of the incident. The CCFA
- . . Logistics/Communications trailer was
L } | useful as a mobile office space to
secure, prolect, and deploy the
equipment. Later, it became the on-site
dispatch facility for the incident.

The Supply Unit orders and disburses
supplies necessary for the incident.
Everything from the requests for fire
engines and aircraft to the purchase of
sleeping bags and batteries is funneled
through this unit. Staff from the OCFA
Service Center was invalusble in
providing early support and assistance.
The OCFA Communications trailer supports incident—— The wildland cache  predetermined
commuieations. complement of tools, equipment, and
supplies stocked by the OCFA and available for immediate use was brought to the base. It
provided needed resources until the larger cache from South Operations arrived.

The Facilities Unit creates and maintains the physical layout of the incident base camp.
Consideration must be given to all aspects of supporting the incident. Included are the staging of
operations; mantaining and repairing of apparatus; feeding and housing of assigned personnel,
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including the special needs of inmale crews; providing suitable working space for the
administrative and support positions ineluding  but not limited o the Incident Commmand Post
(ICP); and providing showers, laundry, and other support functions for personnel assigned for
extended periods.

The Facilities Unit on the Freeway Complex Fire benefited from several factors in creating an
efficient base camp. A pre-existing agreement with Irvine Regional Park and the familiarity with
the layout coupled with the outstanding cooperation with the park staff, made for & quick and
painless sewp. The close proximity to the OCFA's RFOTC allowed for a sharing of assets
especially early on  that normally would not be considered. The CERT personne] filled many
troles within this unit and clearly contributed to its success. Finally, the Orange County Sheriff's
Department’s command vehicles (Samanthz 1 and 2) were put to good use and were greatly
appreciated.

The Facilities Uit on the Freeway Complex Fire created an sfficient base camp to support the needs of
more than 3,800 personnel
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| Incident Communications

During the first 24 hours of the Freeway Complex Fire, incident radio communications were
initiated using the County of Orange 800 MHz Countywide Coordinated Communications System
(CCCS). The fire service in Orange County has been on the 800 MHz System for the past 20
years. Since 1999, it has been the countywide network shared by all public safety agencies in
Orange County. Over 16,000 mobile, portable, and base station radios are on the system servicing
fire, law, public works, and lifeguard agencies throughout the County. All mobile and portable
radios have common channels for inter-agency communications.

The 800 MHz CCCS has proven to be a highly sophi: and reliable ications system
for the public agency users in Orange County. Several other fire and law agencies throughout
Southern California use radios with common national 800 MHz frequencies—the same as those
used on the Orange County system.

The 800 MHz radio system was well-used by all first responders. A total of 78,892 transmissions
were d i midnight-t idnight on ber 15. This the seventh busiest day in
the history of the 800 MHz CCCS. Only one “busy” event—all channels were busy 1
during this time. On November 16, usage dropped to about 63,000 transmissions, as fire agencies
transitioned much of their radio communications to the VHF (Very High Frequency) radio
channels provided by the CAL FIRE IMT. All 800 MHz radio systems remained operational,
although some fire damage was sustained at two radio sites

During the fire, the 800 MHz system was never at full capacity. Despite the intense
communication needs, the 800 MHz system’s design assured excess capacity was always
available. The system was designed and built to handle high velume radio traffic as experienced
during the 2007 Santiago Fire. Table 7 below provides a comparison of a normal daily 800 Mz
radio system number of s The p: date of N 15, 2007, was chosen
simply as the same time of year and a non-major fire day.

Table 7: Total Number of 800 MHz CCCS Transmissions
(Al Disciplines Countywide)

Date - 2008 Dpmaves ol Date - 2007 Spnherol
Transmissions Transmissions
November 15 78,802 November 15 57.184
November 16 63,719 November 16 56,522
November 17 58,009 November 17 52,60
57,552 November 1 44.70.
58,474 November 1 50,14
54,951 November 2t 53,61
59,878 November 2 52,769

“This day represented the seventh busicst day in the histary of the 800 MHz CCCS.

Ag indicated in the table above, the first 24 hours of the incident were the busiest. An approximate
38 percent increase in radio traffic occurred on the 800 MHz Radio system as compared to the
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same dates in 2007. This activity level started to decrease as the CAL FIRE IMT arrived. The IMT s A total of 32 reli gine/strike team communications kits were in place. Fach kit
used the VHF radio system for major incident radio communications. As the incident continued to contained the necessary radios and pagers for use by emergency crews assigned o surge
expand, an order was placed for the National Incident Fire Cache (NIFC) to support the large fire engines activated during the incident.

number of resources responding from various agencies throughout the state. Every OCFA first responder apparatus was provided with VHF radios compatible with
state and federal resources communications.

The NIFC cache includes radios, repeaters, and common frequencies standard to all fire agencies An 800 MHz to VHF radio patch was set up on the Command Channel for interoperable
throughout the couniry. All Orange County fire agencies maintain radios common 1o the system communications ameng all agencies responding.

used with the NIFC radios on VHI spectrum. The NIFC cache maintains over 40,000 radios Satellite data communications was set up at he incident base in the early stages of the
available for use during major incidents, such as Hurricane Katrina, earthquakes, and multiple tciiend N

fires as in the October 2007 fire siege. Resources responding are also required 1o have VHF radios
as part of their mutual aid response equipment. Standard training on the operation and support of
the NIFC system assigned to major incidents is provided throughout the year and throughout the
couniry. The change in radio systems occurred on Sunday, November 16, at 7:00 a.m., the second
day of the fire, during the momning shift change.

As of Sunday, November 16, 800 MHz radio transmissions were slightly higher than normal and
remained at that level throughout the duration. As the fire progressed and more out-of-area
resources arrived, most of fire communications had been moved to the VHF radio channels.
Although, the 800 MIHz radios was stll being used by the OCFA and other Orange County
agencies for supplemientary communications

A radio “patch™ had been initiated between the VHF “Orange County Access” channel and the
800 MHz “4C" talk group on November 16. Radio patches comnects two different radio systems
operating on different frequency bands, allowing for seamless communication. This allowed any
VHF radio being used at the incident to communicate with command staff operating on the
Orange County 800 MHz system (Channel 4C). This patch remained operational on the command
channel until the end of incident. Feedback from communications staff assigned to the incident
indicated this worked well, including in places where the incident radio repeaters did not work.

Personnel using VHF radios made early reports indicating they were unable to make contact with
those using 800 Mz radios. This was mainly due to the radio “patch” frequencies not yet being in
place. The problem was corrected once the patch was established. This concem and others
regarding user familiarity and training are being addressed by an After Action Communications
Committee comprised of representatives from CAL FIRE and OCFA.

Additionally, a number of reports of VHF radios not being able 1o cover specific areas in Carbon
Canyon were received by the communications staff. This problem is inherent in the area for all
wireless communications, due to the deep and narrow canyons. This problem was corrected by
placing a manual repeater in the Carbon Canyon area of Sleepy Hollow. Coverage and
inleroperability is always a safety concern when mixing radios from different sysiems with
different users. Commanders and supervisors had to take extra precautions to ensure any
emergency radio traffic would be heard and acknowledged.

Several of the 2007 Santiago Fire After Action Report communications recommendations were
implemented for the Freeway Complex Fire with good success:
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Emergency Operations Center

The Freeway Complex Fire impacted a vast geographical area, inoluding several ofties and
counties. The cities of Anaheim, Brea, Chino Hills, THamond Bar, and Y orba Linda activated their
Emergency Operations Centers (EOC) s the fire moved into their communities.

The Yorba Linda Assistant City Manager activaied the EOC at approximaisly 12:45 pm. on
November 15, City personnel with EOC responsibilities were called back to help staff the center.
The OCFA digpatehed Battalion Chief Valbuena to the Yorba Linda EOC at 12:30 p.m. 1o serve as
an Agency Representative to provide fire information and situation status in support of EGC
operations. Two OCFA Fire Prevention personnel were alse seni to assist the Agency
Representative and help with structire damage assessment, Additionally, the Yorba Linda Water
District (YLWD) sent a representative 1o act as laison to the City of Yorba Linda's EOC. Both
OCFA and YLWD representatives worked jointly to address the water supply problems that
occurred during the fire. These jurisdictional EOCs assisted with coordinating local issues in
cooperation with the County EOC, such as evacuation of residents, coordination of evacuation
centers, street closures, coordination with school districts and businesses, and coordination of local
government resources.

With the initial activation of the City of Yorba Linda and the City of Orange EOCs, and the
predicted fire activity of the Freeway Fire, the County of Orange Operational Area EQC was
activated on Saturday, November 15, 2008, at 11:00 am.

Barly in the incident, the Operational Area BOC was activated to support the roles and
responsibilities of the County of Orange. This activation requires personnel pre-identified to the
——y o policy group and other personnel trained in
. support functions to be contacted The
personnel responds to the EOC located at the
Orange County Sheriff's Department’s Loma
Ridge Communications Facility near the City
of Orange. Representatives from the County
Executive Office, Orange County Public
Works, Orange County Sheriff’s Department,
| Probation, OCFA, Grange County Waste and
Recycling, Health Care Agency, Social
Services Agency, and the County Emergency
! A Manager make up the policy group. An EOC
The County EOC- Pofiey Room Liaison, Public Information Manager, and
various staff supported the policy group. This
group was faced with several decisions during the EOC activation, ichuding health issues related
to air quality, evacuation of residents, closure of major roadways, and identification of shelier
needs.

One of the first tasks completed by the Emergency Management staff was to notify the Chair of
the Board of Supervisors, the Bmergency Management Council, the Operational Arsa Executive
Board, Operational Area Members, County agencies, and the State Office of Emergency Services
of the incident.
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The general public was kept informed through press releases, media interviews, and jurisdictional
websites, This was the first test of the new Operational Area EQC website, The website served as
& oritical point for information distribution. Public information was actively managed via the
website, including the dissemination of 25 news releases and/or media advisories and regular press
briefings.

An additional method of releasing pertinent information to the public was the new County mass
notification system, AlertOC. AlertOC was used during the EOC activation on behalf of the City
of Yorba Linda. The request for the County to activate this system came at 3:52 pan., and the
message was issued ot 4:09 pn. The system was used o alert residents in the immediate path of
the fire to evacuate the area.

The Orange County Social Services Agency, American Red Cross, and the Orange County
Department of Education all collaborated and helped coordinate the apening and management of
evacuation shelters for residents affected by the fire. The shelter locations included Katella High
School, Valencia High School, and the Brea Community Center. Two other shelters  Travis and
Esperanza  were initially opened, but they had to be closed due to the fmpact of smoke. Qver the
three days these shelters were: opened, they registered over 919 individuals with 229 evacuees
staying in the sheliers overnight and nearly 1,320 meals provided.

A Local i Center was established near the affected pop of the Freeway Complex
Fire. The City of Ansheim graciously hosted the Local Assistance Center at the East Anaheim
Gymnasium. This location was large enough for public, private, and non-profit agencies to come
together and provide assistance te the local residents and businesses.

Orange County Community Resources, Animal Control Division, assisted with the establishment
of animal shelters. The Orange County Animal Shelter was opened to accept small animals, while
the Los Alamitos Race Course and the Huntington Beach Equestrian Center were opened to accept
large animals,

Early on, the EOC Manager requested County
counsel to create an emergency proclamation in
accordance with County of Orange ordinance and
the Operational Area Emergency Plan, The local
proclimation  was  signed  on  Saturday,
November 15, 2008. The State of California was
informed of the sipned emergency proclamation
and that Orange County was requesting a Siate
Gubernatorial — Proclamation  and  Federal
Declaration of Emergency. The Governor issued a
State Procl ion late Saturday, ber 15;
however, a federal declaration was not issued
until Monday, November 17,

Govemnor Sehwarzenegger receives a brisfing

The 2008 Freeway Complex Fire challenged the County Emergency Operations Center on &
different level than the 2007 Santiago Fire. During the Freeway Complex Fire, the County's main
responsibility revolved around eperational area coordination and mutual aid support. The lessons
learned duting the Freeway Complex Fire will improve the County’s coordination of information
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and resources during a major incident or catastophic event As staff to the Emergency
Management Council and the Operational Area Executive Board, the Sheriff’s Department
Emergency Management Bureau will ensure enhancement of existing plans, procedures, training,
and response.

By the end of the incident, the cities of Yorba Linda, Brea, Anaheim, and Chino Hills and the
County of Orange Operational Area had all declared a local emergency. Additionally, due to fire
and/or smoke conditions, the Brea Olinda Unified School District, Placentia Yorba Linda School
District, Anaheim Hills Montessori, Calvary Christian School, $t. Angela Merici Cathalic School,
St Francis of Assisi Catholic School, Christian Preschool and Elementary School, and the St.
Joseph Catholic School and Preschool were closed for one or more days

The cost for the response to the Freeway Complex Fire for the County’s EOC, Orange County
Sheriff’s Department field response, and Orange County Public Works Storm Center and field
response along with the damages sustained to the Brea Olinda Landfill are currently estimated at
$3,585,000. The Operational Area EOC was officially deactivated at 7:00 p.m. on Monday,
November 17. Refer to the Orange County Sheriff's Department After Action Report at
hittp:fwww ocfamedia.oral uploads/PD odf for additional details.
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Media and Public Communications

The Corporale Communications Section was responsible for disseminating information and
handling public relations during the Freeway Complex Fire. This included the responsibility for
the activation of the Media Center, conducting the Public Information Officer (P10) function for
the incident command, updating of the OCFA website, and handling inquiries from elected
officials. OCFA Board of Directors and City Managers wers issued advisories via email. The
advisories kept board members informed and allowed them to make inquities to the Corpotate
Communications Battalion Chief. With the extreme fire behavior, rapid spread, and threat to
homes, the OCFA nevw there would be great media interest.

The QCFA Media Center was activated soon afier the start fire, Personnel were called back to
duty and were answeting telephone calls by 10:00 am Staffed by four personnel from
Community Relations and Education in the first couple of hours, additional pro fessional staff from
Finance, Fire Prevention, and Fuman Resources were put into service answering calls by noon the
first dary. The Media Center staff was further supplemented with twe pecsonnel from CAL FIRE.
Their PIO expetience was invaluzble as they were able to assist OCFA personnel in handling
media inquiries and by answering calls from the public. From the onset on November 15 until the
fire was declared fully controlled on November 19, the Media Center received over 6,000 calls
from the public and the media.

Communications between the OCFA Media Center and the Otange County Emetgency Operations
Center (EOC) was efficient throughout the incident. A total of 25 press releases and media
adviories with information on evacuations and
road closures were issued in a coordinated fashion
between the Media Center and the EOC.

OCFA was able to assign & Community Education
Specialist to the Disaster Center established for
Yorba Linda residents. The Education Specialist
distributed informational fliers and was able to
answer questions from the community. On the
third and fourth day of the incident, the S L
Community Education Specialists also conducted (N
school programs for the entire school population Reporing tht Fee
of two of the elementary schools in Yorba Linda.
The programs educated the children on the disaster in their community and helped to allay their
fears. The school programs were very well received by the students and faculty.

The OCFA website (www.ocfz.ore) received almost 1.4 million inquiries during the first day of
the incident. Nearly 5 million inquiries were made from November 15 through November 25,
2008. Prior to November, the average number of inquiries to the website was 25,171 per day. The
website was a key source of information about the fire. OCFA personnel provided updates to the
website as often as possible. A fire progression map was uploaded every 12 hours. Only 2 small
numbet of personnel wers available to perform website updates, and the updating was a slow and
cumbersome process. At times, fire and evacuation information needed updating, but qualified
personnel were not available. Complaints were received about the freshness of website
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information and the difficulty of navigating through the site as well as conducting information
searches,

OCFA was also in the midst of a PIO transition at the time of the Freeway Complex Fire. The
newly selected PIO was not scheduled to stat his assignment and was on vacation at the
beginning of the incident, The Corporate
Communications Battalion Chief served as the
initial point of contact for media inquiries. To
gather information, he responded direcily to the
Incident Command Post that had been
established at the Green River Golf Course. All
media inquiries were referred to him, and the
number of cell phone calls being received was
overwhelming. This made it extremely difficult
to communicate with the Media Center and
delayed getting updated information relayed.
Around noon, a Fire Prevention Specialist was
assigned to answer calls and handle all
communication with the Media Center while
the Battalion Chief provided media interviews,

OCFA Assistant Chief of Operations
Mark Kramer briefs news erws.

The rapid spread of the incident and the difficulty in communications between the field and the
Media Center lead to some confusion, Tncongruent + ion ended up being disseminated to
the media. Additionally, the media became aware of water supply issues on the incident prior to
field PIOs and the Media Center; this contributed to the confusion and inaccurate information.

The Incident Management Team PIO arrived early in the afiernoon the first day, The PIO
transition meeting was atiended by the Chino Hills Fire District P10, CAL FIRE  Riverside
County PIC, Angheim City PIO, and Anaheim Police Department PIC. Coordination botween
CALFIRE Riverside County, the IMT PIO, and OCFA was good throughout the incident.

The OCFA PIO returned from vacation upon learning of the Freeway Fire and arrived at the
incident at around 16:00 p.m. the First day. Since the incident had already been transitioned to the
IMT, the OCFA PIO was assigned to the base camp and worked with the pool of PIOs who were
already assigned. The OCFA PIO worked the night shift. However, it would have been more
advaniageous 1© have the OCFA PIO work during the day because of his knowledge and
familiarity with the local media. After the first day, most of the media inquiries came during the
day.
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Fire Investigation

The Freeway 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 jurisdiotion of CAL FIRE; therefore, CAL
FIRE investigators assumed the

ity for the fire The prel fire cause
W is reported as accidental. The preliminary
cause may be the result of a vehicle exhaust
system igniting roadside vegetation. The fire
investigation report is expecled to be
complete by the end of March 2009,

CAL FIRE arson investigators scarch the area of origin
of the Freeway Fire for evidenee.

The Landfill Fire, investigated by the Brea Police Department along with investigators from the
OCEA, wes determined 1o have been caused by inadequate maintenance of power lines supplying
electricity to equipment in an oil
field. The electrical lines are owned
by  Breit-Bum  Management
Company in  Los  Angeles.
Investigators believe arcing or a
discharge of current from the power
lines caused the brush near the lines
in the fields northeast of Valencia
Avenue and Carbon Canyon Road to
ignite.

The origin of the Landfill Fire is seen behind the homes in
the City of Brea
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Volunteer Groups and Resources

Many volunicer groups assisted during the Froeway Complex Fire in various capasities. Major
volunteer groups ineluded:

American Red Cross

Salvation Army

Community Emergency Response Team (CERT)
OCFA Chaplains

Trauma Intervention Program (TTP)

These volunteer groups provided invaluable assistance to a wide variety of non-suppression and
incident support activities. The positive attitude, helping nature, and initiative of these groups
were tecognized and appreciated by OCFA staff, the Incident Command staff, and those who
responsible for supervising and managing various support functions.

The American Red Cross i the lead agency
responsible for establishing and staffing
evacuation centers during disasters and other
major emergencies requiring evacuation of
large numbers of residents. During the
Breeway Complex Fire, three evacuation §
shelters were established. The first was at
Valencia High School in the City of Placentia;
the second at Katella High School in the City
of Angheim; and the third at the Brea
Community Center. While these shelters were
in aperation, 202 volunteers and staff worked,
919 people registered, and 1,320 meals were Bvacuated residents are served dinmer at ons of
served along with numerous snacks. All the local high sehool evacuation centers
three  shelters  were  opened  Saturday,

November 15 and closed Monday, November 17.

The Community Emergency Response Team (CERT) Program educates peeple about disaster
preparedness for hazards impacting their community. CERT trains people in basic disaster
response skills such as fire safety, light disaster and rescus, team organization, and disaster
medical operations. Using classroom and field exercise training, CERT members assist others in
their neighborhood or workplace following an event when professional responders are not
immediately aveilable to help. CERT members also are encouraged te support emergency
response agencies by taking & more active role in emergency preparedness projects in their
community. CERT ig part of the Federal Government’s Citizen’s Corp Program. More than 150
volunteers and 38 partner agency staff assisted with the American Red Cross response.

The CERT Mutual Aid Program (CMAP) is an organization of Grange County CERT jurisdictions
and eftizen volunteers, They are dedicated to collaboration and coordination of volunteer activities
in a disaster response. Jurisdiction coordinators and volunteers are governed and supportsd by a
mutual 2id agreement, approved in August 2008 by the Orange County Executive Committee and
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added to the County’s emergency response plan. The mutual aid agreement identifies the CMAP
organization and outlines the course of action to be taken to activats Orange County volunteers,

The request for the activation of CERT volunteers for the Freeway Complex Fire was based on a
previous use of volunieers during the Oclober 2007 Santiago Fire. In the carly moming hours of
Sunday, November 16, a request from the Orange County EOC was received to activate mutual
ad volunteers 1o the Irvine Regional Park base camp. Calls were made o CMAP Coordinators to
begin the process of volunteer and equipment activation. Agencies affected by the fires (Ansheim,
Fullerton, and Placentia) activated CERT members within their own jurisdictions.

During the Freeway Complex Fires, 254
civilian volunteers covered 168 hours of
activation at the Irvine Regional Park
base camp. Volunteers worked shifts
ranging anywhere from 4 o 12 hours.
Cootdinators were present for all shifts,
Support roles included traffic safety
management at base camp and assisting
in sirike team demobilization. A request
was made to fill CMAP volunteer shifts
from Sunday, November 16, to
Wednesday, November 19, with a
possibility of expanded  volunteer
coverage to Friday, November 21.

MAP  operational periods  were

CERT volunteer assists in directing resouress at the Freeway !
Complex Fire Incident Base, selected by CERT Coordinalors. The

CERT Coordinators worked 12-hour
shifts (4:00 pan. 4:00 am. and 4:00 am. 4:00 p.m.), and the CMAP volunteers were assigned 12-
hour shifis (5:00 p.m. 5:00 am. and 5:00 a.m. 5:00 pm.), with an additional 4-hour shift in the
morning and evening to assist with volunteer changeover.

CMAP representatives from Newport Beach, Seal Beach, Garden Grove, San Juan Capistrano,
Huntington Beach, Costa Mesa, and Ansheim responded as Technical Specialists from
November 16 to November 21. Coordinators from Newport Beach, Seal Beach, San Juan
Capistrano, Huntingten Beach, and Garden Grove filled the 12-hour on-site shifis, Huntington
Beach and Costa Mesa: i lunteer dul

Representation of CERT members included Costa Mesa (43); Newport Beach (34); Garden Grove
(60); San Juan Capistrane (22); Irvine (11); Huntington Beach (24); Dana Point (10); Santa Ana
(2); Anaheim (1); and West Orange County CERT, which included the cities of Seal Beach,
Westminster, Cypress, Los Alamitos, La Palma, and Buena Park (47).

The CMAP organization has worked with the Urban Area Security Initiative (UASI) Grant
Program since 2005. Tis goal is to create regional equipment caches to support CERT programs
countywide and to respond upon request. The cities of Seal Beach, Dana Point, Fullerton, and
Anaheim have dedicated supplies for CMAP response. Seal Beach provided the response
equipment trailer and tow vehicle for this activation while the Garden Grove CERT program
provided a volunteer rehab vehicle and radios.
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On Sunday, November 16, OCFA implemented its Oceupant Liaison Program. OCFA personnel
with fire department vehicles were assigned to the American Red Cross Centers and went inta the
fire areas to support the citizens of Yorba Linda. The Occupant Liaison Program provides
customer service for information, coordination, and comfort to individuals experiencing
emergency incidents such as fires, floods, mudslides, or any other type of incident resulting in the

of the from their resi or places of business. Four Occupant Liaison
Teams—comprised of an OCFA Fire Prevention Inspector, a Trauma Intervention Program (TIP)y
representative, and an OCFA Chaplain were available.

The Trauma Intervention Program (TIP) is a non-profit volunteer organization of specially trained
citizen volunteers. They provide immediate emotional and practical support 1o victims and their
families following a tragedy or traumatic event. TIP provided volunteers to the OCFA Occupant
Liaison Teams, They were invaluable in assisting with counseling residents who had been
evacuated or whose homes were damaged or destroyed.

The Salvation Army is a non-profit organization with a history of providing services and programs
during times of disaster in Orange County over the last 100 years. Its community services also
include transitional housing, emergency shelters, and ing 10 gency
disasters. Over the last couple of years, the Salvation Army has responded to many local disasters
including the Santiago and Freeway Complex Fires. Through the mobilization of over 100
volunteers, the Army provided assistance ta those affected by the disasters with food, clothing,
and counseling, as well as services provided ta first responder fire and law enforcement personnel
The Army mobilized its Emergency Disaster Canteens providing food, beverages, water, and a
variety of personal items. The Salvation Army responds to emergency disaster events by providing
amyriad of equipment, supplies, and volunteers.

OCFA has a long-standing and very active volunteer Chaplain Program. Members of the Chaplain
Program were an importani piece of the Occupant Liaison Team. They were on-hand and available
to support and assist residents with their spiritual needs during this erisis. They also helped with
other non-suppression support duties,

Many other aceounts of i providing ass e during the Freeway Complex
Fire abound. Having trained, qualified, and eager volunteers who are capable of assisting in
non-suppression activities freed up full-time firefighting personnel. In tum, they could focus
solely on fire suppression efforts. Additionally, they assisted in providing human services, aid, and
comfort to evacuated residents and those whose homes were damaged or destroyed. The
contributions and assistance of all volunteer groups and the individual volunteers were invaluable.
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| Fiscal Impacts

Each year, the OCFA establishes cost reimbursement rates. They are used to bill for personnel and
equipment resources requested on an assistance-by-hire basis by state, federal, and ather agencies
needing OCFA services. The personnel rates are based on budgeted salary and benefit costs. Also
included are 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). These rates recover OCFA’s costs when assisting other agencies or when an
OCFA incident is declared a major incident subject to public assistance finding.

Public assistance funding is authorized by the Stafford Act and funded through FEMA. The
Stafford Act:

Gives the President the authority to administer federal disaster assistance,
Defines the scope and eligibility criteria of the major disaster assistance programs.
Authorizes grants and direct assistance to the states.

Defines the minimum federal cost-sharing levels.

As of January 31, 2009, OCFA’s cosis from the Freeway Complex Fire are estimated at
$2.3 million. Due to the magnitude of the fire, both FEMA and the Sate’s Office of Emergency
Services (OES) declared the Freeway Complex Fire as a major incident. They offered to provide
public assistance funding to the participating agencies.

Following guidelines for federal public assistance. on November 20, 2008, a Local Government
Fiscal Responsibility Agreement was made between CAL FIRE, FEMA/OES, and OCFA
conceming reimbursement of resources for the Freeway Complex Fire. Based on the Local
G Fiscal t. OCFA expects reimbursement of approximately
94 percent of costs associated with the fire. Table 8 below shows costs and the source of
anticipated reimbursements.

Table 8: OCFA Cost Reimbursement

Reimbursement FEMA CAL FIRE OES Total

Claim Submitted $527, 210.20 $1,575,775.84 $184.670.07 | $2,287,656.08

Estimated Percent of |
Reimbursement (%)
Estimated Total

93.80 100 100

$494,523.17 | $1,575,775.84 S184,670.07 | $2,254,969.08

OCFA’s Share $32,687.03 50.00 50.00 §32,687.03
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Recovery Efforts

As the Freeway Complex Fire was being controlled, efforts began to address the post-fire risk o
lives and property that could arisc during the coming rainy scason. The combined cffects of
vegetation loss and the offect on soils from fire, ereated conditions greatly increasing the threat of
floods, crosion, and delaris flow in the impacted arcas.

To prepare for the winter, the OCFA, along with the Califorsia State Office of Emergency
Services (OES), coordinated assessments of the bumed areas with Bum Arca Recovery Teams
(BART), Thesc teams consisted of representatives from CAL FIRE, California Geological Survey,
Department of Wator Resources, Dopartment of Fish and Game, Department of Parks and
Recreation, and Reglonal Water Quality Control Boards. Refr to the Burn Arca Recovery Team
Repnrf for more details  hitp-/fwww.ocfamedia.org/ uploads/PDF/fefaarbart pdf.

The BART members conducted a rapid assessment of
the firc arca to identify hazards and subsequent
mitigations including:

« Identifying on-site and downstream throats 1o
public health or safety from land sliding, debris
torrents, flooding, road hezards, and other
fire-related problems.

« Identifying threats 1o watershed rTesources,
including cxcossive crosion; impaired water
quality; threats to wildlife, fsherics, and
botanical values; and cultural resources.

+ Determining measures needed to prevent or
mitigate identificd threats.

Sand bagein place west of Banyon Rim.

The BART report provides mitigations to reduce but not cntirely climinate risk ffom the
identified hazards. Suggestions such as straw mulching and crosion control fabrie or blakets,
straw wattles to provide a mechanical barricr to water flow and trap sediment, hydro-mulching in
selected areas, and K-rals to direct water run-off, i used properly, are very effective.

The following are some of the recommendations for specific arcas from the BART report:

+  Whero possible, drainage basins be cxpanded and cleancd of all debris. Adequately sized
culverts should be placed within the debris basins so flood waters will be discharged
cffectively. Residents arc discouraged from wsing plastic ground covers: they cause an
aceeleration of water Tunoff within the bum area.

« The Ranch in the Olinda Village arca will require & large soil berm, K-rail, or rip-rap to
direot watershed discharge around the threatened proporty.

« In general, residences located at the base of the hills in Chino IKlls, Yorba Linda, and Brea
should take precautions to limit impacts of future rainfall through the use of Kerail,
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sandbags, or other flood prevention barriers. Additionally, keoping existing culverts free of
debris would be a priority to ensure proper drainage.

Expect higher than normal watershed discharges with possible debris flow in all rain
events for the next twn or more rain seasons.

Specific arcas along the BNSF railread were addressed: Box Canyon and Horse Shoe
Bend. An carly waming monitoring system with various monitoring points along the
hillside above the milroad is advised. Additionally, 2 minimum of three debris basing
should be constructed around Horse Shoe Bend. This will ensure debris is colleoted prior
to making contact with the railroad tracks.

Emcrgency cvacuation plans should be implemented for all communitics within the burn
arca.

Any dead/fire burned trees and vegetation and
live standing trees that could cause damming
or choking of debris in crecks or drainage
basing should be removed immediately. A
plan should be developed and approved by
appropriafe agencies to remove problem
vegetation for any remamning downstream
areas.

All county, private, and state roads and trails
should be monitored for washout and debris
flow during and after precipitation events

e The Chino Hills Statc Park should be |
menitored for debris and sediment flows
during and after rain events, as large amount
of debris may flow into the sedimant basin
reservoir and cause erosion along roads, Usc of K-rail to channcl futurc debris
bridges, and trails. Flowe around homes.

A moderaste to heavy rainstorm was
predicted for the Orange County arca on
November 26 27, 2008. Prodicted rainfall
amounts ranged from 15 inches to 2.5
inches. The OCTA began proparations for
the possibility of mud and debris flows by
working closcly with the local communitics
o Yorba Linda, s woll as (he Santizgo Fire
arcas. Byavuation plans were coordinated
with Local government and law enforcement
in e areas dircotly inpacted by fircs.

Resident’s preparation for possible mud and
debris Hlow proved to be beneticial.
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The three main cbjectives for the OCFA were to (1) provide incident management and support if
significant flooding and debris flow occurred in the burn areas, (2) coordinate weather-related
calls for service with the City of Yorba Linda, and (3) assist with the imely and orderly
evacuation of residential areas as necessary.

The following OCFA resources were pre-siaged 1o reduce reaction time and get needed help to
any impacted areas quickly. The augmented resoutces were staged at the Yorba Linda Community
Center. i

An Incident Management Team
One Bulldozer

Two Swift Water Rescue units
One Handerew

One Type 3 Strike Team

Two Reserve Patrols: 10 and 32

L
The City of Yorba Linda and its residents played a ‘q
significant role in preparing for the rain event. : -
While fire crews were continuing to overhaul the  Dozer clearing mid off the street following the rains
bumn areas, community efforts were underway o thathit the fire consumed areas of Yorba Linds
fill, distribute, and place sandbags, straw bales, and other mitigation efforts, This effort also drew
volunteer participation from across the city, as well as from other cities across the county.
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| Major Challenges

* US Geologieal Survey. Water Warch Past Stream Fi:
hitp://water.usgs, gov/waterwaich Tm-sttesuméir—c

Over the last decade, Southem California has experienced eight years of drought
conditions, contributing to an increase in dead fuels, explosive and dryer fuels, and more
intense fire behavior.”

A sustained Santa Ana wind event contributed to two significant fires starting less than two
hours apart in the same arca of Orange County. The extreme winds, rapid fire spread, and
urban interface environment created a wide fire front. This had a major impact on resource
availability.

Houses with unprotected vents and ofher openings became vulnerable to ember intrusion.
Raging winds turned buming fuel into an “ember-storm,” threatening at-risk homes in the
fire's path.

The OCFA, pursuant to a Board-adopted policy, dispaiches a minimum of 18 firefighters
to a single “working structure fire” (4 engines, | truck company, and 1 paramedic) as the
necessary “Effective Firefipghting Force.™ That ratio of firefighters to working structure fire
was not possible to achieve during the Freeway Complex Fire.

While conducting structure protection during the Freeway and Landfill Fires, interior
firefighting was often needed. A Federal mandate and best practice, the “Two-in and Two-
out Rule” demands that in the absence of a life safety or rescue scenario, two or more
firefighters are required to conduct interior firefighting with a minimum of two additional
firefighters on standby outside the occupancy ready to conduct firefighter rescue. To
comply with this safety rule, four-person staffing is required an a single engine company.
Since most OCFA engines are staffed with three firefighters, they were not safe nor within
legal guidelines to conduct interior operations without support from a second company.

‘Wind blown embers, carried aloft by the fire’s thermal column, created spot fires more
than a mile ahead of the main fire front. These spot fires then merged with the main flame
front. This rapidly compressed the transformation time from brush fire into urban
conflagration.

The Freeway Fire and the Landfill Fire began in rapid succession and made resource
tracking, command and control, and communications more difficult during the initial
attack phase. Many responding agencies converged on the incident simultaneously making
resource accountability extremely difficult.

Two additional brush fires—the Landfill and Diemer Fires, in western Yorba Linda—
along with the Freeway Complex Fire jumping the 91 Freeway in two places, further
stretched the already taxed resources.

¢ Conditions. Accessed
dic on March 6, 2009,
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Twa strike teams were requested by ORC Battalion Chief Reeder to stage at Station 53 in
preparation of the fire's arrval to Yorba Linda. These strike teams self-diverted to Green
River and the 91 Freeway.

The incident impacted two Office of Emergency Services regions, four counties (Los
Angeles, Orange, Riverside, and San Bernardino), and five emergency dispatch centers.
Impacting these major geographical areas created communication, operational, and
command challenges.

The lack of commeon radio i presented significant chall Some local
agencies do not have VHF high band capability as required by FIRESCOPE. Many
agencies continued 1o use their own radio systems or failed to follow the established
communications plan. This further the fire-ground prablem.
nally, the terrain in the fire area was extremely broken and mountainous--
hampering radio transmissions

Self-d: hing of off-duty 1; on relief apparatus to the fire presented challenges
to personnel accountability and safety. In some instances, these resources were not
discovered to be at the fire for 12 hours or more.

Many mutual aid resources had difficulty navigating through unfamiliar local
communities. Resources lacked a relisble mapping method of locating  specific
fire-impacted areas.

The incident was nn as a unified complex. It started as two fires in the same general area,
and a central ordering point was established for both fires through the OCFA. The large
incident culture and command structure are unfamiliar to many local agencies, creating
confusion.

An initial challenge occurred in working with law enforcement to form a unified command
structure and to have a single decision maker. Prior experience on the part of the
participating agencies facilitated this process.

The conflict between state (SEMS) and national (NIMS) definitions for evacuation
terminology continues to cause confusion for the media and public (mandatory vs.
order/warning).

The loss of water pressure in the Hidden Hills community and in other neighborhoods was
a major challenge for the ground forces protecting threatened structures.

More than 375 law enforcement personnel from various agencies assisted the Brea Police
Department during the fire. Providing them with accurate and timely information on areas
to be evacuated or repopulated was challenging,

A rapidly developing fire that stretched over a large urban area made it difficult for the
OCFA Media Center to stay current on fire conditions and information.
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Fire extinguishment efforts placed an extreme demand on the water system. Whether due
10 the use of master stream devices, the numerous firefighting hose lines, andfor the scores
of garden hoses left running at individual homes, the demand an the system taxed the
water capacity and deliverability

Homeowners—those remaining within the fire perimeter and those who evacuated—
created traffic challenges inhibiting the movement of fire apparatus.

‘The speed and unpredictability by which the fire moved through the urban interface made
it challenging to stay ahead the fire and rapidly identify areas o be evacuated.

Orr 1 ion provided an d source of fire brands the wind was able to
carry deep ino residential neighborhoods. Palm trees were a significant contributor ta this
problem.

Wooden decks, balconics, and ofher unprotected structures provided an entry way for
embers and flames to enter homes.

Due to the demand 1o keep pace with a rapidly moving fire, a “bump and run” tactic was
employed. In some cases, structures had to be left unattended after initial extinguishment,
resulting in some rekindles and the loss of structures. This may not have occurred ha
there been sufficient units to employ an “anchor and hold” strategy.

Fire retardant “drift” from air tankers created a major safety and post-fire clean-up
challenge. Large amounts of fire retardant from aircraft was either drapped on homes or
drifted far from the target due to the winds,

The Department Operation Center (DOC) was not established until OCFA Division Chief’
Robinson arrived at the OCFA Emergency Command Cenier (ECC) at approximately
11:30 a.m. on November 15. This led to difficulty in receiving, placing, and tracking
onders early in the fire.

The presence of private fire protection services created operational challenges and a level
of confusion among residents. These resources, normally sponsared by homeawners’
insurance companies, currently have no aperational guidelines, certification standards, and
no common communications with the incident commanders.

A Red Flag Warning or a Red Flag Fire Weather Watch had not been issued for Orange
County. Wind prediction for the day was i ly different than experis d. This
resulted in the OCFA not implementing its Extreme Weather Plan (SOP 209.13) or the Red
Flag Alert Program (SOP 209.12). Either or both would have increased public awareness
and implemented operational procedures in respanse to the extreme weather conditions.

Due to the size and rapid growth of the incident, meeting all logistical needs in the early
stages was challenging.

Page 100

November 2014

Esperanza Hills




Responses to Comments
Final Environmental Impact Report page 952

Freaway Complex Fire  Novewber 2008 Freeway Complex Fire — November 2008

[ Successes

o Importantly, no loss of life occurred. Reported injuries were few and considered minor.

Hundreds of structures were successfully protected. Low humidity and high winds made
this a very dangerous time for fires in the wildland urban interface (WUI). Although
structures were lost and damaged, if not for the excellent work of the firefighters and
citizens who protected their homes, the losses would have been greater.

The Unified Command Incident Management Team worked well together. Although the
team was large, each agency was mindful of the others’ needs. This helped create common
ground on difficult issues. As challenges arose, all the agencies worked toward the
comman goal of meeting the incident needs.

Coordination with law enforcement was emellem The early infegration proved fo be

extremely advantageous for citizen dds lly, the of law
enforcement personnel within Operational Dmuches helped T the lag time for
evacuations.

The advance planning and tabletop exercise piven in preparation for an incident in the
mutual threat zone provided for a more effective command and control.

A smooth transition occurred from the initial attack incident commanders and the incident
management team. This can be attributed to an attitude of cooperation and respect.

Despite the radio communication problems, water supply issues, and the time required to
assemble the required firefighting assets to meet the demand of this urban conflagration,
personnel worked hard to contain this incident and to minimize loss.

Interagency cooperation was effective in solving issues and obtaining necessary resourc
Operationally-related activities such as traffic control, evacuation, and repopulati
easy to implement due to the close coordination between the involved agencies.

The integration of OCFA personnel into all general staff positions provided the CAL FIRE
IMT 6 with local knowledge and expertise essential to the successful conclusion. Local
agency participation in sirategy meetings helped obtain agency support and “buy in” for
the operational plan.

The Orange County Access Channel was used as the Incident Command Net. Thus, all
ORC 800 MHz radio users, and VHF high band users, could communicate on one common
channel.

The use of OCFA's new Compressed Air Foam System (CAFS) units was highly
successful. The high mobility of the units allowed for quick pick-up and redeployment.
The foam lasted longer than expected and freed other resources for other assignments.
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e The OCFA was able to quickly provide representatives to the County and City Emergency | .
Operation Centers. This enabled u direct line of comtrunication between the impacted Recommendations
jurisdictions and the incident command team.

igation and Preparation

Using Community Emergency Respanse Team (CERT) personnel—to perform various
functions within the incident base—freed fire personnel for other assignments.

. Continue regional planning efforts, Establish interoperable communication plans for
mutual threat zones. In Pragress

The incident was able to provide three structural engines to support the local water supply

Develop regional operating plans (similar to Silverado Canyon Fire Plan) for high fire

Hyse severity zones. fn Progress

3. Develop a rapid attack mebilization plan that facilitates dispatch, mobilization, and
situation managemen! practices during major emergencies of Red Flag Waming
conditions. I Progress

4. Work with local water agencies to evaluate potential threats and weaknesses to the water
distribution systems and facilities housing critical wre. Assist in the develop
of a mutual aid plan between water agencies permitting inter-agency cooperation during
major emergencies. Develop contingency plans and practical exercises to test for
vulnerabilities. fn Progress

Prevention and Public Education

1. Facilitate the d and of icable building and fire codes for fuel
modification and building i in the Idland-urb: interface  (WUI)
environment. fn Progress

2. Develop informational material for ornamental vegetation planting and maintenance to
reduce flame spread and ember production.

3. Provide sufficient Occupant Liaison personnel to assist residents when retumning to
evacuated areas. Selected OCFA professional staff, when trained, may fit this role
appropriately.

4. Ensure the terminology used in regard to public evacuation is commonly understood and is
in conformance with SEMS/NIMS and/or FIRESCOPE (0 minimize confusion belween
public agencies

Operations and Respo
Resources

1. Complete development of a formal plan for placing “surge capacity” engines in service
The plan should address storage of the units, outfitting, communications, and staffing. /n
Pragress

2. Complete the modification of five patrols to compressed air foam system (CAFS) units.
Develop use and response configuration plans. Jn Progress
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3. Establish a full-time handerew. Handerews are needed to meet our wildland fire
suppression mission. Fire crews are consistently listed as critical resource needs during
every wildland fire. Delayed due io budget

4. Develop and consider alternatives for staffing additional fire bulldozers when needed.

5. Develop internal staffing eriteria for water tenders, patrols, and other eritical resources
when Reserve personnel are unable to respond. fn Progress

6. Develop a pmht} pertaining to the use of privately-owned resources such as water tende:
earth moving equipment, and ather support resources that may be used when offered
during emergency situations.

7. Follow through with the staffing recommendations from the Santiago Fire ta increase the
staffing at stations with a Type Il engine to four personnel. In the interim, achieve this
through the use of back-fill for two months during the peak of fire season as a reasonable
stopgap until this can be achieved. It Progress

8. Work with law enforcement to develop more effective evacuation and repopulation
procedures

Communications

1. Increase CAL FIRE Command Net radio coverage in Orange County by adding two or
more additional radio repeaters, [n Progress

2. Exercise radio interoperability in Orange County regularly. Radio users must be familiar
with VHF radio aperations.

3. Establish a VHF frequency group for State Responsibility Areas (SRA) in Orange County,
5o all responding units can operate on this group. The command and tactical nets should be
established before an incident oceurs. Complete

4. Continue efforts o equip all resources in Orange County with VHF radio capability per
FIRESCOPE. in Progress

Incident Command/Management

1. Develop a program to increase the availability of Incident Management Team(s) for
year-round response within Orange County.

2. Continue to evaluate ICS training needs and offer appropriate courses to all personnel
including Command staff. In Progress

3. Provide periodic refresher training on the use of firing operations to all chief officers.

4. Review and consider currently available technology, such as Toughbook laptop computers,
for use in all command vehicles and eventually on every fire engine. These computers
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should have mapping sofiware installed and maintained. These tools have proven 1o be
invaluable resources on fires and provide critical information for planning and firefighting
purposes.

. Continue the development and use of ICS ftrainee positions to facilitate succession
planning and the development of incident management teams. In Progress

Identify additional potential assignments for OCFA professional staff on major incidents.
In Progress

7. Develop a policy for interacting with private fire protection resources.

Air Operations

1. Develop best practice staffing and deployment model for the OCFA helicopter program

Develop a policy on first and best use of law enforcement helicopters. Where appropriate,
assist local law enforcement agencies 1o oblain red-card certification for pilots, fueling
operations, and helicopier use on local government fires.

3. Train and qualify additional OCFA personnel as Air Ops Branch Director (AOBD), Air
Support Group Supervisar (ASGS), Helicopter Coordinator (HLCO), and Helibase
Manager (HEMB),

4. Complete night vision goggle training to provide night flying capability. fn Progress

5. Research the feasibility and local use of unmanned aerial vehicles (UAV) to facilitate
‘mapping during smoky conditions.

6. Pre-identify helispots and water source dip sites in fire prone areas.

7. Increase mobile refueling capability for helicopters.

8. Establish a land use agreement with Carona Airport for future deployments

9. Develop best practices for aircraft use on wildfires. Aircraft are a proven asset and, unlike
ground forces, are limited by daylight flying time. Practice and policy should be developed
to ensure “first light™ use of all air assets,

10. Provide periodic iraining to Chiel Officers on the use of interagency radios and

communications with the aireraft command and centrol elements (ATGS and HLCO).
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Emergency Command Center

1. Develop an operations manual for the OCFA Department Operations Center (DOC). The
manual should identify critical positions within the DOC and outline critical tasks needing
to be completed during a major emergency or event. fir Pragress

. Order ECC support personnel to support incident command teams and expanded dispatch
as needed. This will help with ensuring orders are placed correctly and assist the plans
section on arriving resources.

Provide managerial support in the absence of the ECC Chief. The DOC Manager must be
able to provide managerial support and operational and tactical guidance to the ECC
Supervisor.

4. Empower ECC Supervisors to modify normal dispatch procedures to meet operational
needs and station coverage during major emergencies.

Logisties
1. Ensure adequate fuel and equipment support is available during major emergencies.
2. Tdentify and pre-plan additional base camp locations for WUT fires. /s Progress
Training

1. Provide S-215 - Fire Operations in the Wildland/Urban Interface course to all OCFA
company officers. Include annual refresher on the use of firing operations. /n Progress

2. Continue to train with law enforcement personnel in the complexities of extended attack
incidents and unified command procedures

3. Conduct on-site training of the Freeway Complex Fire for Chief Officers of the affected
agencies.

4. Train OCFA Fire Prevention persomnel to be able to function as a City EOC Agency
Representative.

5. Provide training to selected professional staff to assist the Public Information section.
6. Provide WUI structure protection tacties training to all operations personnel

7. Initiate a training program with the water districts that includes ICS/NIMS/SEMS, and
with tabletop exercises.

Volunteer Groups

1. Continue the use of Community Emergency Response Teams (CERT) for logistical
support. Seek additional duties they may safely perform during major emergencies.

Page 107

Freeway Complex Fire — November 2008

2. Develop u policy and procedure for aceepting community support and offers 1o help or
provide resourc

Public Information

TImprove the OCFA wehme 50 incident information is easily and readily available. The site
should i logy to allow for i maps and data search.

Develop procedures for mma[mg frequent community briefings. Topies should include
incident status, evacuation and other relevant
information of inferest.

. Conduct training with Cities regarding Emergency Operations Center activities such as
and P . media information distribution, and public

notification

As a result of the 2007 Santiago Fire, a detailed After Action Repert was written that included its
own set of recommendations. Prior to the Freeway Complex Fire, many of these recommendations
had been implemented and proved to be beneficial. Others are being developed and worked on by
established work groups. The use of these work groups should continue, and the recommendations
within this report should be distributed among them.
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[ Glossary

AGENCY REPRESENTATIVE - Individual assigned to an incident from an assisting or
cooperating agency. He/she has been delegated authority to make decisions on matters affecting
that agency’s participation at the incident. Agency Representatives report to the Incident Liaison
Officer.

AIR ATTACK - Airplanes flying over an incident, providing tactical coordination with the
incident commander on the ground, and directing air tankers and helicopters to critical areas of a
fire for retardant and water drops.

ANCHOR AND HOLD STRATEGY - Structure protection tactic often used in a wildland urban
interface fire. Firefighting forces engage the fire and then remain in selected areas ta ensure no or
limited fire starts after the passing of the fire front.

ARCING - Luminous discharge of current—formed when a strong current jumps a gap in a
cireuit or between two electrodes.

BASE CAMP — Location at which primary logistics functions for an incident are coordinated and
administered—only one base camp per incident.

BRANCH - Organizational level having functional or geographic responsibility for major parts of
incident operations. The Branch level is organizationally between Section and Division/Group in
the Operations Section, and between Section and Units in the Logistics Section. Branches are
identified by the use of roman numerals or by functional name (e.g.. medical, security).

BUMP AND RUN STRATEGY - Structure protection tactic often used in a wildland urban
interface fire where firefighting forces must keep moving ahead of the advancing fire. They attempt to
control spot fires andor provide initial knock-down of fires established within a structure.

BURN AREA RECOVERY TEAM (BART) - Team comprised of multi-agency and
multi-disciplined resource specialists assembled to assess fire damage and suppression effects and
to prepare mitigation measures. Upon development of a rehabilitation plan, the team makes
recommendations on hazard mitigatie

BURN OVER - fire situation where—because of wind-shift, topography, and/er poer
planning—a person (firefighter) is caught in an inescapable fire and literally has fire bum over,
under, and around him/her; this is the leading cause of firefighter deaths during wildfires

CENTRAL ORDERING POINT - Facility or dispatch center where all personnel, supplies, and
equipment requests are placed and tracked.

CHIEF OFFIC]
Division Chi

hiefs.
s

RS — Agency Administrators, Fire Chiefs, Deputy Chiefs, Assistant
. and Battalion Chiefs with executive and/or management-level responsibi

COMPLEX - Two or more individual incidents located in the same general area that is assigned
to a single Incident Commander or to Unified Command.
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COMPRESSED AIR FOAM SYSTEM (CAFS) - Used in firefighting to deliver fire retardant
foam for the purpase of extinguishing a fire or protecting unburned areas from becoming involved
in flame. CAFS units are effective when used 1o pre-treat structures and vegetation with foam in
advance of the fire to protect it from heat and flames.

CONFLAGRATION - Uncontrolled buming or fire that moves across natural and
man-manmade barriers and threatens human life or property and the environment.

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

CONTROLLED - Fire is controlled when no further threat of it escaping outside the containment
line exists.

COOPERATING AGENCY - 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—out to
100 feet or more in some areas—to reduce the chance of a wildfire spreading to structures. —
Essentially, an area helping to protect a home and provide a safety zone for the firefighters battling
Names.

DEFENSIVE — Firefighting mode primarily focusing on the protection of exposures through the
confinement of the fire to a selected area.

DEPARTMENT OPERATIONS CENTER (DOC) - DOC provides agency dispatching
capability independent and separate from routine emergency dispatch. The DOC is activated and
staffed for large or complex incidents allowing personnel to focus cfforts solely on the incident

intaining situation status, T ing orders for resources, and maintaining a direct link with

EOCs.

EMERGENCY COMMAND CENTER (ECC) - Dispatch Center, an ECC is the center of an
agency's information and communication capability. It is tasked with receiving and processing
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
ordinarily precluding methods of direct control action. One or more of the following is usually
involved high rate of spread, prolific crowning and/or spolting, presence of fire whirls, andior
sirong convection column. Predictability is difficult since such fires often exereise some degree of
influence on their environment and behave erratically and dangerously.

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

FIRE MANAGEMENT ASSISTANCE GRANT (FMAG) - Federal assistance program
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managed by FEMA through the State Office of Emergency Services (OES). Program is designed
0 help state andfor local jurisdictions impacted by high cost, high damage wildland fires.

FIRE PERIMETER - Entire outer edge or boundary of a fire.

FIRING OPERATIONS — Setting a controlled fire with the intent to create a fire break so the
path of the fire will be impeded.

FIXED WING AIRCRAFT (AIR TANKERS) - Aircraft designed for the purpose of picking up
and depositing fire retardant on a fire whil

& in mid-air.

FUEL MODIFICATION — Modification and irrigation of combustible vegetation to reduce fuel
energy output. Highly flammable wildland vegetation is replaced with managed areas of light or
fire resistive fuels and thereby allowing firefighters the ability to control a fire while relatively
small.

FUELS — Combustible material or vegetation.

GREY BOOK — 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 — Team of wildland firefighters primarily assigned to fire line construction
activities. Handerews also mop up hot-spats, burn out vegetation to provide fel free zones, and
assist with hase lays.

HIGH WATERSHED DISPATCIL — Level of dispatching ensuring the appropriate type and
number of wildland firefighting resources based on current weather conditions.

INCIDENT COMMAND SYSTEM (ICS) - Standardized on-scene emergency management
concept specifically designed to allow its user(s) 1o adopt an integrated organizational structure
equal to the complexity and demands of single or multiple incidents, without being hindered by
Jjurisdictional boundaries.

INCIDENT COMMANDER - ICS position responsible for overall management of the incident.
Reports to the Agency Administrator for the agency having incident jurisdiction

INCIDENT MANAGE! AM (I — Ineident commander and appropriate general
and command staff personnel assigned to an incident. Also known as an Incident Command Team.

INITIAL ATTACK (IA) — Aggressive suppression action taken by first arriving resources with
the priorities of protecting life, property, and the environment.

INTERFACE ZONE - Area where the wildland comes together with the urban areas. This is
often referred to as the I-Zone or the Wildland Urban Interface (WUI).

MASTER MUTUAL AID SYSTEM - Creates a formal structure in which a jurisdictions
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personnel, facilities, and equipment can voluntarily assist other jurisdictions when capabilities are
overwhelm

MASTER STREAM - Controllable, high-capacity water jet used for manual firefighting or
automatic fire protection systems; also known as a monitor, deluge gun, or deck gun.

MUTUAL THREAT ZONE — Arca in which two or more jurisdictions have responsibility to
protect in case of a fire, fload, or other cmergency.

OFFENSIVE ATTACK - Putting water directly on the flames with the intent 1o extinguish.

OFFICE OF EMERGENCY SERVICES (OES) — The California Governor's Office of the
Emergency Services.

PATROL UNIT - OCFA fire apparatus designed for wildland firefighting built on a heavy-duty
passenger crew-cab truck chassis. Tt 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) — Relative activity of a fire as it extends from the point of origin and
the fotal perimeter of the fire. Usually expressed in acres per hour.

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

REGIONAL ORDERING SUPPORT SYSTEM (ROSS) — Computer software program, which
automates the resource ordering, status, and reporting process during a wildfire; tracks all tactical,
logisiical, service, and support resources mobilized by the incident dispatch community.

REHABILITATION — Activities necessary to repair damage or disturbance caused by wildfire

or the wildfire suppression activity.

REKINDLED - Act of caiching on fire once again; usually caused by a fire not fully
extinguished.

RIPARIAN AREA - Interface between land and a stream—usually an ecological area with the
abundance of both plants and animals.

SANTA ANA WINDS - Type of Foehn wind—a warm, dry, and strong general wind that
flowing 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 canditions. Locally, it is called by various names such
as Santa Ana and Sundowner winds.

SOUTH OPS - Formally known as the Southern California Geographic Area Coordination
Center (OSCC), it is the focal point for coordinating the mobilization of resources for wildland
fire and other incidents throughout the Geographic Area. Located in Riverside, the Center also
provides Intelligence and Predictive Services.
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SPECIAL STAFFING — Persons put in place on assigned fire apparatus in additian to the normal
staffing—usually done in case of an emergency such as a fire, wind event, or flc

SPIKE CAMP - Remote camp usually near a fireline and lacking the logistical support a larger
fire camp would have.

SPOT FIRE OR SPOTTING — Small fire ahead of the main fire—caused by hot embers being
carried (generally by winds) to a receptive fuel bed or structure. Spotting indicates extreme fire
conditions.

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

STRIKE TEAM — Engine strike team consisting of five fire engines of the same type and a lead
vehicle. Strike team leaders are usually a Captain or a Battalion Chief. Strike teams can also be
made up of bulldozers and handerews. A sirike leam comprised of structure engines is designated
with the letter “A™; i.e., 1400A. A strike team comprised of wildland engines is designated with
the letter “C™; e.g., 9329C.

STRUCTURE PROTECTION GROUP - Two ar more fire apparatus capable of pumping
water for the purpose of preventing homes in a designated area from being burned by wildfire
nearby.

UNIFIED COMMAND — Unified team effort allowing all agencies with jurisdictional
responsibility for the incident, cither geographical or functional, to manage an incident by
establishing a common set of incident abjectives and strategics.

WATER TENDER - Specialized firefighting apparatus capable of transporting a minimum of
1,000 gallons of water from a water source directly to the fire scene

WILI)LA.ND ENGINE (Type 3) - Fire engines designed for the wildland firefighting

on heavy-duty truck chassis with high ground clearance and
aften equlpped with four wheel drive. Type 3 engines carry 500 gallons of water and have a
‘minimum pump capacity of 120 gpm at 250 psi

WILDLAND URBAN INTERFACE (W — Line, area, or zone where structures and other
human development meet or intermingle with undeveloped wildland or vegetative fuels.
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| Appendix Homes Destroyed or Damaged ‘

Map 16: City of Anahcim—Homes Destroyed or Damaged
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A 100 Year History of Wildfires

Near Chino Hills State Park

HILLS FOR EVERYONE

Hills For Everyone (HFE) was farmed in 1977 to protect, preserve, and
restore the environmental resources and natural environs of the Puente-
Chino Hills, These hills lie at the juncture of Southern California’s

four most populous counties: Orange, Los Angeles, Riverside, and San
Bernardino. Our first goal was the creation of Chino Hills State Park

which now covers 14,100 acres near the Cities of Anaheim, Brea, Yorba Linda,
Hills.

“orona, and Chino

While advocatis
volunte:
Even toda
protect it.

for acquisition funding at the state level and receiving bipartisan support,
s also became involved in planning processes and land use decisions of local governments.

HFE opposes projects that damage the still evolving Park and supports decisions that

‘With our increased understanding of the principles of conserv
habitat to preserve the region's rich biodiversity, HFE began working
the western side of the hills in Whittier who had already saved 4,000
the rem

iology and the need to save large
with open space advocates on

es. Our goal now is to link

g critical parcels of undeveloped land across the Puente-Chino Hills Wildlife Corridor to
provide a backdrop and backbone of apen space for this highly urbanized region

The Fire Research Study
‘This document “A 100 Year Fire History Near Chino Hills State Park™ can be downloaded for free
fhitmi, Digital datasets

from HFE's website at: lit(p://www. HillsFor Everyone.org/projects
viewable in Google Earth arc also available for download on that page

Copyright and the Right to Reproduce
This publication is copyrighted by HFE, 2012. Reproduction of this report and/or data sets can only
occur with express written permission of HFE and credit must be given to HFE

Data Sharing

With an appropriate datasharin; reement in place HFE will share, at its discretion, its fire data from
this study in GIS format with non-profits, local jurisdictions, and agencies. Please contact us to learn
more or request the data from this study at: FireStudy@HillsForEveryonie.org
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INTRODUCTION

ABSTRACT Fires are a natural part of the ecosystem. Many factors influence the natural fire regime: weather
conditions, vegetation (fuel) types, vegetation moisture, and plant distribution, etc. The natural fire
regime, however, has been drastically altered by humans who have caused many more fires than would
have occurred naturally. “New” factors influencing this increased fire regime include the introduction
and proliferation of flammable non-native vegetation {e.g., palm trees, pampas grass, Arurido donax,
exotic annual grasslands, etc.), increased Wildland-Urban Interface (WUI), and roadways to name a
few.

After witnessing the devastation of the Freeway Complex Fire, the regional conservation non-profit
Hills For Everyone undertook a study of fires in the region, Though fires are a natural part of the
ecosystem, there is nothing natural about the size and frequency of the fires destroying our wildlands
year after year. Data, mainly from fire agencies, the California Department of Parks and Recreation,
and newspapers, have provided details on fire perimeters, points of origin, and fire causes. This
paper is the culmination of research that documents a near 100-year fire history (1914-2011) in and
around Chino Hills State Park. This paper articulates the problem months, weather conditions, and
“hot spots” of fire ignition. Recommendations are included for residents, jurisdictions, and fire,
transportation, and natural resource agencies to implement that would reduce the number of fires to
a more natural fire regime. We will continue to work with fire and natural resource agencies to bring
the necessary resources to this area.

An article on global warming on the website of
the State of California’s Attorney General cites
higher temperatures and decreased moisture in the
vegetation will result in increased fires.' In fact,
statistics show that the western United States now
has a longer fire season (starting carlier and ending
later) that is more intense than in previous decades.”
A nearby example of a California landscape modified
by wildfires is Chino Hills State Park in Southern
California, where the dominant coastal sage scrub
and chaparral vegetation is converting to highly
flammable non-native annual grasses.’

In 2003 Southern California experienced 13 major
wildland fires that swept through the region at an
alarming rate.t The Cedar Fire (San Dicgo) was
called the state's most devastating as it burned down
entire communities, including historic buildings

in Cuyamaca, and killed 15 people.’ In 2007 the
Santiago Fire (Orange County) burned 28,517 acres
in the foothills of the Santa Ana Mountains, which
damaged or destroyed 22 homes." Just a year later,
in zoo8, two fires ignited at opposite ends of the hills
and merged to create the Freeway Complex Fire which burned down 187 homes, damaged another
131 homes and other structures, burned 95% of Chino Hills State Park, and scorched a four-county
region.

* Depariment of Justice. "Global Wan " Retricvesd 26 Dec 2011 from the California Attorney Generals
website: g G

¢ I

5 Ing, Alissa. Environmental Scientist, Department of Parks and Recrestion. Personal communication approsimately June 2610,

4 ENN. “Califrsia Wikdfires Burn Through teo,000 Acres” Retrieved 38 Dec 2011 from the C?

N webaite:

arncesm s 1o Jwuscaari e 1 blases conmae amd Jul t
* Wi
* Onange County Fire Authority. After Action Report: Santlage Fire. Retrieved 3 Aug 201 2. from the OCFA website:
it modiong: plosabsnlinie -2z ok s

? Fire Department Network News. “Orange County Fire Authority Declares Full Containment Today of Triangle Complex Fire”
2 from the Fire Department Network News websit

it Tonkey ol Tria

e aaticlelld |
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After completing a lengthy review of the fires throughout the Chino Hills area, it is now known that
the State Park and neighboring hillsides have experienced more than 100 fires in just as many years,
though most of the fires have occurred since 1977. As a result of this information, conservation
advocates are working with fire, transportation, and natural resource agencies to protect the landscape
from continued wildfire assaults. Together through protective mitigation measures that can reduce
the fire frequency toward a more natural fire regime, this approach will protect life and property, and
ensure our human and natural communities are safer.

Chino Hills State Park — The Setting

The State Park sits at the juncture of four of Southern California's most urbanized counties: Los
Angeles, Orange, Riverside, and San Bernardino. The Park has been assembled through more than
3o different acquisitions 1o grow 1o more than 14,100 acres. The Park’s first acquisition was in 1981
and even 30 years later the Park continues to expand. Chino Hills State Park was secured to protect
its many rare natural resources. Its gently rolling hills are covered in grasslands and dotted with oak
and walnut trees. In the steep canyons of the interior, sycamore-lined streams and walnut woodlands
abound.

Los Angeles ’ giss T SanBernardino
County o County
-

Riverside
County

Figure 1, Chine Hills State Park s focated at the functure of four Southern California counties.

ﬂ 4 1a0 Year History of Wildfires Near Chino Hills State Park §

In 1771 the area was used for extensive grazing operations and by the early 18705 individuals began
purchasing the land and using it for sheep and cattle ranching* This grazing damaged the native
plants and allowed opy isti ives to spread. Now that the land is protected as a State
Park, the grazing has been stopped and habitat restoration is underway.

The Park protects five main plant communities: southern oak woodland (11%), native and non-
native grasslands (70%), coastal sage scrub (13%), mixed chaparral (3%), and cottonwood riparian
woodland and riparian zones (1%). In fact, the Park "supports 14 different vegetation series defined
in the California Native Plant Society's classification;” and 10 are considered unique or significant in
Southern California because of their importance as habitat and because they are rapidly disappearing
due to development." The State Park contains some of the best remaining stands of walnut
woodlands in Southern California. Similarly, the northern most stand of the rare tecate cypress tree is
found in Coal Canyon in the State Park and neighboring Ecological Reserve.

* Department of Parks and Recreation. Chine Hills State Park General Flan. February 1909,

# Department of Parks and Recrestion. Chinio 1ills State Park General Plan. August 1986, p 1.
* Diepartment of Parks snd Reereation. Chino Hills State Park General Plan. (1999). p. 31
i

Figure 3, Chino Hils Statr Purk's vegetative cover provided by USDA Farest Servier (EVEG Data) from 20032003

5 A 100 Year History of Wildfires Near Chino Hills State Park ﬂ

A wide variety of wildlife depend on the vegetative cover. Deer, babcats, foxes, coyotes, raccoons, and
the occasional mountain lion live in the hills. Falcons, hawks, owls, songbirds, and even golden eagles
are protected in the Park. Several endangered birds are making a comeback as well.

Bicyclists, hikers, equestrians, photographers, campers, and other park enthusiasts frequent this
natural area.

Hills For Everyone (HFE), a regional non-
profit conservation organization, founded
Chino Hills State Park in the early 19808

and has been working over the last 30 years
1o connect and protect this anchor parcel
with protected lands in the Puente-Chino
Hills Wildlife Corridor. Due to the work of
HFE and State Parks, along with many other
non-profits, agencies, and jurisdictions, a
permanent connection at Coal Canyon was
secured in 2001. Coal Canyon links the
Trabuco District of the Cleveland National
Forest in the Santa Ana Mountains with
Chino Hills State Park and the greater Puente-
Chino Hills ecosystem. This linkage provides
a critical connection that allows wildlife to move freely between the Santa Ana Mountains and the
Puente-Chino Hills. It also provides a source to repopulate natural areas should a catastrophic event,
like a fire or disease outbreak, occur.

THE STUDY

After three decades of witnessing fires race through the hills and, in the aftermath of the 2008 Freeway
Complex Fire which devastated the State Park, HFE launched a study to try to understand why so
many fires burned in or adjacent to the State Park and to see if any actions could be taken to reduce
the number of fires, resulting in the protection of both houses and natural resources. The study has
resulted in the digital history of more than 100 fires that have burned between 1914 and 2011.

|
g

The Study Area includes lands generally bounded on the west by the 57 Freeway, Grand Avenue to
the north, the 71 Freeway to the east, and the 91 Freeway to the south. The region studied includes

all of Chino Hills State Park, but due to the proximity of other protected natural lands, portions of
the northern section of the Cleveland National Forest’s Trabuco District, the northern portion of

the Irvine Ranch Lands (OC Parks), and the Prado Wetlands were also reviewed. Numerous private
ownerships in Orange, Riverside, San Bernardino, and Los Angeles Counties that abut these protected
lands were also included due to proximity.

A 100 Year History of Wildfires Near Chino Hills Statc Park
ﬂ r History of Wildf hino Hills § §

Figure 3. The Stiady Area, shown in blue, inchides Chino Hills State Prark ard sterrosn ding bitlsides.

HFE had three main objectives in carrying out this study:

1. Using the data available document the fire perimeters, points of origin, causes, and weather
conditions for each fire that burned in, adjacent to, or near Chine Hills State Park;

2. Analyze the results of the research and determine any fire-prone areas that needed particular
attention; and

3. Provide general recommendations for residents and agencies to reduce the number of fires and
impacts associated with wildland fires, and concurrently protect homes, people, and parkland
from unnaturally frequent fires.

There are important terms used throughout this study and their meaning is useful to understand:
Cause: The confirmed or unconfirmed source of the wildland fire's ignition.

Fire Perimeter: The farthest geographical extent, also known as the outer boundary, of a fire.
Note: Not all arcas within the perimeter necessarily burned.

Fire Frequency: The number of times a specific geographic region has burned. This is similar
to how population density is displayed, the darker the color the more frequent the area has
burned.

4 A 100 Year History of Wildfires Near Chino Hills State Park ﬂ
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Natural Fire Regime: The general classification of the role fire would play in the natural
environment in the absence of modern human intervention.

Point of Origin: ‘The approximate or exact location where the wildland fire ignited within the
Study Area.

Study Area: Chino Hills State Park and environs.

Wildland-Urban Interface (WU1): The boundary between developed regions and the natural
wildland areas.

Information Sources and GIS Analysis
HFE secured the shapefiles (digital data sets)
of fire perimeters and points of origin from
the California Department of Forestry and
Fire Protection (CalFire), the Orange County
Fire Authority (OCFA), and Chino Valley
Independent Fire District (CVFD). Where
appropriate, newspaper articles/maps, State Park
‘Wildland Fire Reports, and personal accounts
were used to digitally create a fire perimeter
and/or point of origin. HEE used the ArcMap
10.1, & geographic information system (GIS)
jprogram, to assimilate the fire data. To enable
wide distribution, the files were exported from
ArcMap for use in Google Earth.

Through this research, HFE was able to piece together a digital dataset that outlines where known fires
burned and where, and in some cases why, the fires started. Unfortunately, not all fires that burned in
the Study Area were formally documented or no details about the perimeter or point of origin were
complete enough to include in the study. Consequently, there are actually many additional fires that
were not included in the study due to lack of adequate data. Historic record keeping for wildland fires
wasn't as complete as it is now.

ﬁ A 100 Year History of Wildfires Near Chino Hills Statc Park A

Fire Regime

HFE analyzed the fire regime (both natural and human-caused) of all documented fires that burned
in, adjacent to, or had the potential to burn into Chino Hills State Park from 1914 - 2011. It seems in
that 97 year history only two fires occurred naturally due to lightning strikes. This means the natural
fire regime was one fire every 50 years. The balance of the fires {101) was caused by humans, either
intentionally or unintentionally.

Fire Perimeters
HFE accumulated 71 separate fire perimeters in this study with 37 of those fires having known points
of origin. The smallest fire is less than one acre, while the largest is over 41,000 acres.

» Sdn Bemarding
County

Orange
County

Figure 4. The Study Area incliuded 71 fire perimeters betweer 1924 - 011

3 A 100 Year History of Wildfires Near €

The three largest fires from the study include:
«  Green River Fire - 41,285 acres
November 1948
« Paseo Grande Fire - 39,872 acres
October 1967
+  Freeway Complex Fire - 30,306 acres
November 2008

“The first acquisition of parkland occurred in 1981 and since
that date there has been increased pressure from residential
development and road creation or expansions that have
increased access to the undeveloped hills and the Park. It
appears that the added housing developments at the WUT
surrounding the Park have increased threefold the number
of fires burning the Park. There were 26 fires between
1914-1980 and 76 fires between 1981-2011,

‘San Bernarding
' Caunty

-

£
) Rivarside
Cougty

Figre 5. The Study Areas three laryest fires included the Green River, Paseo Grande, and Freewiy Gomples: Fires,

ﬂ \ 100 Year History of Wildfires Near Chino Hills State Park =

Fire Points of Origin

HFE documented 7o separate fire points of origin in this study, with 37 of the fires having known
perimeters. The smallest fires are less than one acre in size, while the largest with a known point of
origin is over 38,000 acres.

San Bernarding

LEGEND
Points of Origin
& Known Cause

Unknown Cause

Figure 6. The Stidy Area inclucked 70 points of origin berwcen 1914 - 201 1, with somse known caases and some sonkonnt
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The points of origin data indicate fires started due 10 a variety of causes. They are broken down as

follows:
“Table 1. Fire uises, quantities, and total acreage burcd.
Cause Number of Fires Total Burned
Unknown 29 83,405"
Arson 9 9:349%
Power lines i 53,048
Automobile 7 30,357
Fireworks 5 10,316
Plane Crashes 5 829"
Machinery P 393
Fire Agency™ 2 14,150
| Lightning 2 734
Total: 70 202,599"
Tndicates same acreages are unknown and therefore the number s actually higher than shawn

** indicates 4 ve-ignited prescribed burn.

$in Bornarding
County

Rivorside
Cosinty

Obtaining historic fire records was an issue during this study as 29 of the fires researched did not have
a known or confirmed cause. The top three most identifiable causes of wildland fires in the Study Area
are: arson, power lines, and automobiles.

Fire Frequency

By overlapping all the fire peri HFE was able to determine the fire y in the Study Area.
‘The lightest color on the map indicates that area only burned once. Whereas the darkest color on the
map, a maroon color, indicates the area burned six or more times,

When one looks at the fire frequency and the poinis of origin there are obvious locations that have
burned repeatedly. The data show the 91 Freeway Corridor (Santa Ana Canyon) between Anaheim
and Corona, Carbon Canyon in Brea, and the Rim Crest entrance to Chino Hills State Park in Yorba
Linda have burned the most. Later in this report, HFE will provide general recommendations for
potential proactive steps to reduce the fire frequency at these known “hotspots.”

Los Angeles’ 3
County 7 San Bernarding,
‘ Coupty

Riyevside
nty

Figure 8. The five frequency shows Uheee “losspats:™ the 93 Froewey Corridor, Carbian Caryon, ind Rim Crest

A 100 Year History of W

b

Fires and weather pattems

‘The prevailing wind for this regioh i a westerly ohshore flow and the majority of the fires ocour
during those normal conditions. The Santa Ana Winds (which come from the cast/northeast) arethe
exception and as these winds tend to behot and dry, fires that start under these extreme conditions
have atendencyto get out ofhand. The relative humidity and temperature play a significant role in
redu cing the firel moisturs in the regetation, especially the fine dead fiel (such as antual grasses and
mustard). I was noted in the Afer Action Report for the Freeway Complex Fire that due to the winds
(gusts above 60 mph) and heat, “over 10,000 acres were cotsummed inthe first 12 hours—roughly 14
acres per mimite. That’s nearly thelength of 14 foctball fields every 60 seconds”™ Consequently,
Santa Ana Wind events are khown for helping spread the fires and therefore require expanded and
rapid fire protection presence.

Eriefly, the fechn winds, known locally as Santa AAna Winds, are caused when high pressure systems
sit ihlahd and a low pressure system sits off the coast. In our area, the foshhySanta Ana Winds are
generated when the high pressure system & positioned overthe high desert (Mojave and Great Basin).
The winds blow from the scuthern tide ofthe high prescure system teward the low pressure sypstem
aver the Pacific Ocean. Typically they arehot and dry with a very low relative humidity (10-20%).2
"This is due to the compression of the wind after golhgup and overthe mountains, Relative humidity
indicatesthe ratio between the modsture inthe airand the ameunt of moisture needed to saturate the
air—it isa fanction of both moksture and temperature, Molsturs in vegetation cah be rapidly depleted
in Santa Ana Wind conditions, Generally the finer the vegetation (grass) the quicker it dries out
compared to a mature oak tree with athick batk and a thick trank.

Also ressarched were the weather patterns from the fires induded in the study, Weather
Underground and 'The Weather Channel websites were used to collect the data, using Chino Hillsas
the location HFE wasunable to obtain weather data before 1077,

Tablez, Woalier ahees dovg firesvents

Weather Featurss on Fire Days

Average Temperature wass e

(Data was arailabk for 5 fires) g

#verage Relative Humidity was: T

(Data was wailible for 34 fes) i

Aiverage Wind Speed was:

(Data was aailible (u? 78 fires) 6/mph.

#verage Wind Gusts were:

(Daia:\i availsb for 24 fires) 28 mph

Wind Direction was: North (N, NE,NW) 11 fires

(The directinn{be wind ariginates from)

e e East (B, ENE, ESE) & fires
South (8, SE, SW) 16 fires
West (W, WNWWSW) | 45 fires

* Orange County Fire Authority After Action Report: Freeusy Coroples Fite. Nowernber 15, 2008, Retrisvwed 3 Augann fram the
OCFA website: kip fvww o fr o/ bnadsipdffaar ¢_freervaypd)

* National Oceanic and Afmospher “$anta Ara Condifions - Soutbern California® Retrievec 20 June 2012 from
the Mational Oceanic and &t hes b anaphy.

ﬂ £ 100 Yoar History of Wil dfires Hear Chino Hills State Park 1

Fires and Seasonal Patterns

It is not surprising that in the hotter, drier months between May and November there are more fires
than in the moister winter months between December and April. There is a clear correlation between
fire frequency and the summer months as seen in the table below. The majority of fires occur in July.
October and November have the largest average acres burned. This is likely due to the fact
s the end of the dry season and these months are prone to Santa Ana Wind conditions.

Table 3. Fires by month, acreage burred, and average acreage irned

Moy | KnownFires | T Burned
Unknown 10 18.526* 2,058"* (9 fires)
January 2 175% 175" (1 fire)
February 3 12,740 6,370
March 3 1,628° 8147 (2 fires)
April 3 916 399
May Z 188 27
June 10 8,958 Bab
July 22 18,386" 919" (20 fires)

| August 10 2,685* 298* (g fires)
September 11 5,529" 614" (9 fires)
October 1 85,407" B,541"" (10 fires)
November 10 97,526 9,753
December & 4* 4** (1 fire)
Total: 103 252,678" 2,717 (93 fires)
TTRICHIes e SCreages arc unknown and Therchore The Bimber (s ot o

7 =
** indicates acreages were averaged anly whers known fire acreages existed: i a fre acreage was

uiknown the fire was left out of the sverage.

A Year History of Wildfires Near Chino Hills State Park
i ar History Idfires Near Chino Hills Sta ﬂ
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CASE STUDY - THE 2008 FREEWAY COMPLEX FIRE

The City of Yorba Linda has developed rapidly over the last 4o years. The data shows that Yorba
Linda’s population of 29,847 in 1980'* had grown to 64,234 by 2011."" Despite the fact that many
of the homes are relatively new and include fuel modification zones and other “ignition resistant™
canstruction for the WUI, there was a tremendous loss of property in the 2008 Freeway Complex
Fire. This case study outlines some of the fire statistics, anecdotes from Yorba Linda residents, and
summarizes key points from the OCFA After Action Report.

The Freeway Complex Fire

On November 15, 2008 two fires started on opposite ends of the hills about two hours apart. The
first fire ignited near the 91 Freeway on the castern side of the hills in Corona by an automobile
exhaust catching dry brush on fire, while the second fire began nearly 11 miles away to the
northwest, in Brea, due to an unmaintained power line that also ignited dry brush.

The weather conditions were ideal for a fire: 91°F, 4% relative humidity, sustained wind gusts at

35 mph (OCFA reports 43 mph with gusts at 60+ mph) coming from the northeast (a Santa Ana
Wind event).” Due to the extreme weather conditions OCFA had ramped up its crews in the days
preceding the fire.”

ity L‘uu Vuln m.a, ul:ﬁmah Retrieved 3 |u1 3011 from the City Data website;
P Yok Lisda Call
" United States Census Bureau. “State and r‘nunwmﬂ Facts.” Retrieved 31 jul 2013 from the US. Census Burcan website:
i et e g g sl oa wasied s 2.
**Orange Couty Fre Authoity. Erscmy: Comple Fire - Afe Action gt
from the Weather Underground websi

ruhimiPiey ity Nichroy sulrsNAG o sibrnume u

San Bernarding
County

- Orange
Coungy

Figurc 9. The red natline fndcuies the fre perimeter for thi Froemay Complex Fire of 2008 with it two points of arlgin.

The Initial Timeline

The Corona Fire was reported at 9:01 AM.

The first Orange County strike team arrived
at9:23 Am, and the first air assaults began at
10:10 AM. By 10:20 ast, OCFA reported the fire
would reach the City of Yorba Linda within 30
minutes. The first 911 call to report the Brea fire
arrived at 10143 AM.** A personal account from
a 911 caller revealed the dispatcher dismissed
the notion that a new fire had started in Brea,
stating the smoke the caller was secing was from
the Corona blaze. The caller relayed that flames
could be seen from Carbon Canyon Road (in
Brea), which is no where near the Corona blaze,

Firefighting crews arrived on scene for the Olinda Landfill Fire by 10:55 am. The presence of this
second fire, which immediately threatened homes, shifted the firefighting strategy. By 10:58 Am
Yorba Linda’s first home had already been destroyed.”

Yorba Linda on Fire
With many residents at home on a Saturday morning, they were witness to the quick moving
Corona Fire. Residents began self evacuating and quickly dogged traffic on the lm;or
thoroughfares. Evacuees streamed down from the - — 5
higher elevations making it harder for those closest to i -

the thoroughfares to enlgt the traffic flow. The flood I mﬁ" IRl oo resderkiadf
of cars brought the main east-west traffic corridors

el 1n i, o o he Conon iy ot vee [RNREERE
standstill. In , due to the Corona fire, was | hlm!ﬁ-nﬁwﬁnﬂﬁ-'

stopped on the other east-west corridor, the 91 Freeway, — OCEA After A R
Fire trucks struggled to get to the fire as residents L i i "6 ‘

struggled to leave from the oncoming flames.

Anccdotal accounts from Yorba Linda residents
describe the chaos of trying to evacuate during
the firestorm. One resident stated, “people can't
get out on San Antonio... [it was] a huge, huge
traffic jam™ When exiting their neighborhoods
they also hit gridlock on the major arterial of
Yorba Linda Boulevard. One resident who lost
his home had no time to even drive his cars

out of the driveway. With no car to drive, he
ended up directing traffic at Via Del Agua and
Yorba Linda Boulevard. Evacuees from his
neighborhood couldn't leave because there was
no traffic signal to stop the flow of traffic.

A Predictabile Disaster

This disaster was predictable since large fires on Santa Ana Wind days on east-west trending
terrain have occurred over and over again, Land use decisions in the City of Yorba Linda may
have contributed to placing residents, their homes, and businesses at risk. In late 2002 the City
of Yorba Linda approved the Shapell project which allowed a threefold increase over the General
Plan density. It is uncertain whether mitigations for traffic impacts on major thoroughfares, in
times of emergency, were adequate.

* thid.
* Tbid.
* hid

** ‘the Weather Channel (Producer). Weathering Disaster: *Yorba Linda Fires” (Episode). (24 Sep 2011). Yorba Linda, CA:
The Weather Channel

** Los Angeles Times. 'vmxmmnwmnwmwm\m 5 Dec 2002, Retrieved 2 Aug 2012 from the Los Angeles
Times website: by urtiics.ute

The Freeway Complex Fire burned down 187 homes, damaged another 131 homes and other
structures** and burned 95% of Chino Hills State Park. According to the OCFA After Action

: The Freeway Complex Fire burned “30,305 acres of watershed .. across six cities and four
counties. [Fire| [sluppression costs exceeded $16.1 million, and property loss has been estimated
at nearly s150 million™*

Lessons Learned
If there are lessons to be learned, it seems there are opportunities for jurisdictions to revisit how
their communities grow and where the most appropriate place for housing developments should
be located, Cities and homeowners’ associations must maintain defensible space at the WUI,
buffering the homes from the edge of the WUL
When cities increase the density of a housing
development but do not adequately increase
the road capacity on arterials, evacuations
during a fire storm are difficult, dangerous, and
potentially disastrous.

Even with more stringent building codes and
relatively néw houses, hundreds of homes were
lost or damaged. According to Kris Concepcion
of OCFA, “embers were getting into the attics of
homes™ It seems there is still work to be done
to harden homes from both flame fronts and ember storms. Most importantly, fleeing residents
need (o be able to evacuate safely.

# Fire Department Network News. “Orange County Fire Authority Declares Full Containment Today of Triangle Comples Fire.

™ Orange County Fire Autharity. Frceway Complex Fire - Aficr Action Report. p. 28.
* The Weather Channel. Weathering Disister: “Yorbs Linds Fires” (Episode).
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Freeway Complex Fire Photos (11/08)

RECOMMENDATIONS

The data demonstrate that there are three “hotspots” in the Study Area that show a propensity

to burn: Santa Ana Canyon, Carbon Canyon, and Rim Crest, With that in mind HFE developed
s:\u.d suggestions for possible adoption by transportation and fire agencies, State Parks, cities, and

We recognize that these d require iate staffing and reliable
funding, HFE is willing to help develop the political will
and partner on these

General Recommendations
« Enforcement of fire rules and regulations is
essential if fires in this region are to be reduced.
Develop an effective and funded mechanism for
fining violators to improve safety.

+ OCFA and citizens of Yorba Linda should organize
and work together to increase fire safety as the
neighboring Carbon Canyon Fire Safe Council has
done.

‘Communities around the hills should create
volunteer Fire Watch programs that patrol streets
on high wind days, like the Santiago Canyon arca
residents have implemented.

Individual residents should take personal
responsibility to improve the fire safety of their
own homes.

Jurisdictions should require the highest standard and state-of-the-art construction for
fire prevention (e.g., installing passive closure attic vents, which close without human
intervention).

When planning for future development at the WUI, developers and lead agencies should
involve fire agencies at the earliest planning stages.

Santa Ana Canyon Recommendations
« Harden the edges of the 91 Freeway that abut natural lands using K-rails or si structures,
+ Incorporate and enforce an appropriately frequent maintenance program for the power lines
owned or operated by Edison and any other utility providers.
The steep terrain and the wind tunnel effect of this cast-west trending canyon heighten the
threat of fire in this location. It seems prudent to add a new fire station at either Green River or
Gypsum Canyon to improve response time 1o Santa Ana Canyon fires especially given that the
91 Freeway is often congested which reduces response time.
‘Continue to increase fire patrols or fire agency presence on high wind/high heat/low humidity
days on the 91 Freeway and neighboring streets/communities.
Include Caltrans-type flashing signage on high fire hazard days alerting commuters to be
cautious and report suspicious behavior.
Improve safety by enforcing violations caused by agencies, contractors, and businesses that
work along the Santa Ana Canyon. For example, agencies should requiring spotters and water
trucks when working in or next to natural lands.

Carbon Canyon Recommendations

Caltrans should continue to improve consistency on fuel clearance in a more timely fashion
along Carbon Canyon Road (Highway 142). Spraying of the plants in the Caltrans right-of-
way should occur early in the growing season, when the plants are small making handcrew
removal easier and more economical,

Consider reducing the participation for fire agency mutual aid for cities with a WUI and a
history of fires, For example, the fire agencies serving Brea, Yorba Linda, and Chino Hills
should be “at the bottom of the list” for sending mutual aid to other areas on high fire hazard
days since they may have their own fire to respond to. Requests for mutual aid should first be
made to more urbanized communities with no WUIs.

Continue to increase fire agency presence and patrols during high wind/high heat/low
humidity days.

Rim Crest Recommendations

Include a door-to-door homeowner education program before fire season begins each year.
Incorporate proactive steps by OCFA and the City of Yorba Linda for retrofitting homes with
hardening techniques e.g., boxed eaves, automatic attic vent closures, roofs cleared of leaf
debris, no ladder fuels near the house, etc.

Remove non-native highly flammable vegetation (such as palm trees and pampas grass).
Give fire risk the highest consideration in approving housing projects on the WUL
Continue fire agency presence and parols during high wind/high heat/low humidity days.
Require new developments to use native, fire resistance landscape to reduce ignition at the
WUI and incorporate defensible space within the

CONCLUSION

‘This study shows that Chino Hills State Park and environs have endured significantly maore fires, 101
to be exact, than would have naturally occurred by lightning strikes (2). Instead of a fire burning
every 50 years in the natural fire regime, humans have increased the ratio essentially to a fire a year.
HFE recognizes that a sample size of two fires is not enough Lo draw firm conclusions. However,
our local examples of natural fires indicate fewer acres burn (367 acres) on average than fires ignited
by humans or human error (2,494 acres). Natural fires tend to ignite on ridge tops with a lightning
strike. The fire then generally spreads downhill and does so more slowly allowing firefighters more
time to attack the blaze. Human-caused fires tend to start at a canyon bottom, where roads usually
are, and race uphill.

As communities arose and developments were built,
opportunities for fires to ignite at the WUT increased. It

is clear from this research that humans have Jmnged the
natural fire regime—both intentionally and

Some of the causes, like machinery hitting a rock igniting
dry brush could be prevented. Risk could be reduced with
the incorporation of fire spotters, restrictions on work
during certain weather conditions, and the presence of
water trucks. Other fires ignited by power lines seem

to indicate the region would benefit from an improved
maintenance schedule before the fire season begins

It is clear there are many more fires ocaurring here than would have occurred naturally and thers are
mahy sohsequences to having a firea year burn in the region. First, there isan increased risk of loss
oflife, property, and natural resources, which all translate to a huge economicloss, not to mention
personal losses, for a region each time it burhs, Second, ihcreased fires mean a shift in the type and
location of vegetation that normally could have recovered in a natural fire regime, Whenburned

too frequently the hative vegetation does not have ehough time, and 1h some cases stored energy, to
regenerate or become mature enough to produce seeds, This stress onthe native vegetation allews
non-native plattsto dominate thelandscape. Finally, glven the $150+ million investment made by
private and public agencies in protecting and restoring the hills, it challenges the sensibilities to think
of the State Park merely as fuel load, In the short-tert, reducing the fiel load exacerbatesthelong-
term problem of type conversion tohighly flammable non-native fuels, which generally dry eatlier,
ighite easier, and spread fire faster than native plants, It was reported during the Freeway Commplex
Fire (2008) that the non-native 30 foot tall water-loving Arunde donazx spread the flamesup Carbon
Canyon Creek toward the eommunity of Sleepy Hollow. Riparian corridors are hatural buffersto
flames, but not when they are chaleed by non-natire, highly flammable plants,

The responsibility for pretection ofthe community from wildland fires lies first with the

developer during the planning phase of the development, Governmental jurisdictions also share
inthis responsibility because decision maleers have the powerto approve or deny inapprepriate
developmetts at the WUT Finally, private homeowhers have the responsibility to learn the
wulnerabilities of their home and take proactive steps to remedy them where possible. Additionally,
the city and homeowners’ assoclations must ensure proper maintenance of the defensible space within
the communty.

To reduce the unnatural frequency of firesto a more natural pace: education, cutreach, planning,
and a shift in approach Is needed. HEE is committed to working with planners, hatural resource;
transportation, and fire agencies to reduce the fire frequency to a more natural fire regime inthe
Study Area,

suggestions for Further Study

Die to capacity and time limitations, HFE was only able to report on the wildland fires (perimeters
and poittts of origin, however HFE believes there are additional areas of study that would benefit fire
prevemnn, resource pretection, and planning efforts at the WUL These incdude:

An analysis of the effect of repeated wildfires on wildlife habitat and its effect on wildlife

A historical analysis dooumenting thelose of valuable vegetation types and type conversion

+  'The effects wildfireshave on wildlife movement, foraging, reproduction, and surwival

«  Whether enforcement measures for fire prevertion are adequats

+ 'The expansion of the WUI and its impacts oh the Park

- £ 100 Year History of Wildfires Near Chino Hills State Park ﬂ
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ACKNOWLEDGEMENTS APPENDIX A

About the Authors Fire Perimeter Data
Claire and Melanie Schlotterbeck are conservation advocates specializing in the Puente-Chine Hills

Wildlife Corridar. This mother-daughter team both work as long time consultants to HFE. Melanie Ac
is a technical consultant and works on GIS mapping, land acquisition, research projects, and outreach Fire Name Fire Date p..r.-.;:: Cause Point of Origin
efforts. More recently, her efforts have resulted in acquisition and restoration projects that benefit the Fuel Break - 132
State Park. She carned her bachelor's degree in Environmental Geography and her Master of Science (Historical)
in Environmental Science from Cal State Fullerton. Claire Schlotterbeck s the Executive Director ey e T T e
of HFE and has been involved in preservation of the Puente-Chino Hills for over three decades. 2 - : = - -
She played a key role in the formation of the 14.100-acre Chino Hills State Park. Claire carned her | Erena Counyyoay 1§88 sooy. | Unksows \nkintives
bachelor's degree in Political Science from UCLA and a Master of Science from Purdue University. Gypsum® 1929 1085 Unknown
Carbon Canyon* 1930 733 Unknown Unknown
HFE also gratefully recognizes the contributions of: Santa A Nov. 8, 1943 9,375 | Unknown Unknown
« CalFire, nmng;;lcmmlv Fire ;\mhurhy. and Chino Valley Independent Fire District for Batne Sp. 2 1944 e 7 Ay
roviding digital data for analysis and inclusion in this study. N w e Inks RS
. Ehlml ]!;glls i‘tale Park staff, Ron Krueper, Kelly Elliott, Ken Kietzer and Alissa Ing, for Bhdl ",'h S s L,“L"w" Unkpown
& fo i Green River Nov. 4, 1948 41,285 | Unknown Unknown
providing important reports, expertise, critiques, and personal accounts that led to a more .
complete study. Nohl June 21, 1951 176 J Unknown
= Scott Carpenter of the National Weather Service for assisting HFE accumulate weather Santiago Oct. 15,1958 110 Unknown Unknown
statistics on the wildland fires. La Vida Nov. 29, 1959 611 Unknown Unknown
«  Greenlnfo Network for providing the initial mapping for this project. 91 Freeway" 1962 139 Unknown Unknown
+ Dan Nove for his expertise in converting the GIS data to Google Earth and refinement of the Paseo Grande Oct. 29, 1967 39,872 | Unknown Known
maps for this project. Firest Ot = s Kator
+  Carbon Canyon Fire Safe Council, for its support of this project and efforts to educate canyon STESINe, 5. 30, 1967 23 0%
residents through its outreach and annual Wildfire Awareness Fair. Jogner Canyon __lJune 3, ign 9 Unkoows,
« The City of Brea, California Fire Safe Council, and the Santa Ana Watershed Assoctation for Serranos Sep. 9, 1973 304 Known
their funding and work in restoring Carbon Creek through the Arunda removal project post Mine July 28, 1977 4956 known Unknown
Freeway Complex Fire. Soquel Oct. 23,1978 5.428 known Known
+ Drs. Rod and Carol McKenzie for their able editorial assistance. Sl T DSy A | s | it T
Los Sarranos June 19, 1979 172 Unknown Known
[Serranos)
Paseo Sep. 15, 1979 3644 | Smoldering Sleeper | Known
Fire
Corona 1980 116 | Unknown Unknown
Green River July 13, 1980 379 Unknown Known
Owl Oct, 28, 1980 18,332 | Unknown Known
Carbon Canyon Nov. 16,1980 | 14613 | Unknown Known
Euclid Oct. 30, 1981 714 Unknown Known
Fresno Canyon* Oct. 1982 211 Unknown Unknown
Gypsum, Oct. 9. 1982 19,986 | Power lines Known

* indicates the fire name was assigned by Hills For Everyone.

Fire perimeter pata continued... Fire perimeter pata Continued...
i Acreage ;i s Fire Name Fite Date | AeZe Cause Foint of Origh
Fite Mame Firz Date Seln Cause Point of Origin Bumed e
Santa Ana Canyon® | Fall 1583 443 Unknown Unknown orba Linda July 5, 2005 1,079 | Firewerks Fnown
Fresti” July 12, 1583 642 Utlhown, Utknowh Carboh Catyon Aug, 4,2005 i Arson Utkhowh
91 Freews July 13, 1583 1619 Utdenown, Unknown Sierra Peale Feb 6, 2006 10,506 | Baclefire Enown
Bahe Catyon* Sep. 14, 1983 581 Unknown Unknown Brush Canyon July 11,2006 1 Utlhowh Utlhowrty
Wardl ow Wash* July 8, 1584 114 Utknown, Unknown Blue Gum Aug 2,2006 3 legal Campfire Unlenown
Coal Canyon July 3, 1584 450 TS Fhowh 241 Incident Aug, 22,2006 | Lessthan 1 | Unknhown Unkhown
(Bottle Rocket) Windy Ridge Mar L1, 2007 1,618 Burning Car Known
Coal Catyon July 2, 1985 540 Plate Crash into | Knowh [241 Incident] (Arson)
Power lines Rose Apr 12, 2007 g Machinery Known
Shell Aug, 11, 1985 1,635 Unknown Enown Freeway Complex |Mow 15, 2008 30,306 | Auto Exhaust & Khowh
reen River Oct 6,1085 | Lessthan 1 | Unattended Known Powerlines
Children 241 Incident Sep. 25,2000 | Lessthan 1 | Unknown Unknown
Fresno Canyon” Aug z,1086 95 Unlnown Unknown o1 Freeway Juhe 16, 2010 47 Unkhowh Khowh
Bahe Catyoh® Juhe 24,1588 820 Utlehown Unkhowh Incident
South Ridge May 24, 1089 5 Mowerhi rock, | Known Carbon Camyon | uly 14,2048 518 | Aron Known
ignited brush Fose Drive” Now 2,2011 5 Powerlines Known
Aliso Canyon June 29, 1585 44 Unkhowh Utkhowh * elicetes i e manos s ssignae by Pl o Everpors.
Carbon Canyon Jure 27,1590 6,664 Arson Known
Yorba July 12, 1550 7884 Model Rodket Khowh
51 Freews: July 5, 1951 50 Machinery Known
San Juan Hill June 10,1592 249 Plate Crash Fhowh
Stagecoach Ot 26,1003 581 Unknown Unknown
91 Freewa 1594 41 Unkhowh Utkhowh
Carbon Canyon June 25,1904 757 Unknown Known
[Wagen]
01 Freews Aug 5, 1004 28 Unlenown Enewn
Highway 91 Ang 26, 1995 177 Unknown Unknown
Carbon Canyon Aug 31,1008 733 Lightnin; Enewn
13Teen Feb. 9,2002 2,234 Downed Power | Known
lines
Evening Apr. 21,2002 803 Fireworks Khowh
Elue Gum Nov. 20, 2002 457 Aron Known
Coal Catyon July 12, 3003 2 Arsoh Khowh
Green River July 24, 2004 16 CarCrash Known
Carbon Canyon Sep. 25,2004 18 Car Fire Khown

* indticates the fire niame was asigned by Hills For Everyore

ﬂ 4 100 Year History of Wil dfires Near Chito Hills State Park - 26 4 100 Year History of Wildfires Near Chino Hills State Park ﬂ
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APPENDIX B Fire Causes an Points of Origin Data continued...
Fire Causes and Points of Origin Data Fire Nanne Five Date mg.; e st
Fire Ni Fire Date Acreage Cause Perivtarr Chino Hills State | O-ct. 10, 1585 400 Unknown Unkhowh
e Burned Park
Sonome Canyon Unknown Unknown | Plane Crash Unknown Carbon Canyon June 27, 1300 6,664 Aron Known
Paseo Grande Oct. 29, 1967 39.872 | Unknown Known Yorba July 12, 1990 7,884 | Model Rocket Known
Firestone Oct, 10, 1967 236 Unknown Known Carbon Cahyon Tuly 22,1550 £ Unkhown Unkhowh
Serranos Sep. 9. 1973 304 Unknown Known Carbon Canyon July 27, 1000 2 Dewned Peserline | Unlenewn
SBud Oct, 23, 1978 5.428 Unknown Known 91 Freewa; July 5, 1551 245 achinery Khowh
Los Sarranos June 19, 1979 172 Unknown Known Coal Canyon May 10,1652 3 Unlenown Unksnown
[Serranos] Sah Juan Hill fune 10, 1982 248 Plane Crash Ehowh
4
Paseo Sep. 15,1979 3644  |Smoldering Sleeper | Known Chino Hills State | Sep. 8, 1952 sa0 Powerlines Utlsnown
Fire Park
Green River July 13, 1980 379 Unknown Known Carbon Cahyon [ Mow 15, 1953 40 Plane Crash Utk ot
Owl Oct. 28, 1980 18,332 | Unknown Known Carbon Canyon Tune 25, 1994 757 Unlenown Known
Carbon Canyon | Nov. 16, 1980 | 14,613 | Unknown Known [Wagen]
Euclid Oct. 31, 1981 714 | Unknown Unknown 1 Freewa: Aug, 5, 1004 28 Unknown Known,
Gypsum Canyon Oct. 9, 1982 19,986 | Electric Lines Known 71 Freewa: Dec. 19,1004 4 Unknown Unknown
Coal Canyon July s, 1984 450 Fireworks Known CarbonCanyon | June 14, 1908 20 Road Fare (Arson) | Unknown
(Bottle Rocket) Carbonh Cahyoh Aug, 31,1908 733 Lighthin; Khown
Coal Canyon July 2, 1985 540 Plane Crash into Known Chino Hills State  [Jan.19, 1900 | Unknown | Plane Crash Unknown
Power lines Park
Shell Aug. 11, 1985 1,635 | Unknown Known Woodriew Sep. 12, 2000 200 Unknown Unknewn
Green River Oct. 6, 1985 Unknown U;:ali;clulal Known Chino Hills Sep. 18, 2000 2 Unknown Unk nown
Children Padowa
Coal Canyon Apr. 21,1987 25 Vehicle Fire Unknown Greeh Feb 5, 2002 234 | Downed Power Fhowh
Gypsum Canyon | May 12, 1987 20 Incendiary Device | Unknown lines
Coal Canyon July 7, 1987 5 Unknown Unknown Evenin Apr 21, 2002 803 Fireworks Enown
Coal Canyon July 28, 1987 10 Unknown Unknown 71 Freewa: Aug, 3,2002 10 Car Exhaust Pips Unkhowh
[Sen oy A
Rim Crest Mar. 13, 1988 10 Kids with Matches | Unknown Blue Gum Now, 20, 2002 457 Aron Enown
Coal Canyon May 13, 1988 Unknown Unknown Coal Canyon July 12, 2003 2 Arson Khown
La Vida Dec. 4, 1988 Unknown | Unknown Unknown 71 Freewa: Aug. 10,2003 3 Unlenown Unksnown
South Ridge May 24, 1989 5 Mower hit rock, Known Coal Canyon May 30,3004 2 Utkhown Utlsheneh
tes brush Sreen River July 24, 2004 16 Gar Crash Known
Carbon Canyon | July 5, 1989 Unknown | Unknown Unknown Carbon Cayon | Sep. 25, 2004 ) Cor Fire Khowh
Featherly July 14,1988 | Unknown |Unknown Unknown
Regional Park
ﬂ ldfir ! . = o A 100 Year History of Wildfires Near Chino Hills State Park ﬂ
Fire causes anct Points of Origin pata continue... APPENDIX C
T Eave All Fires Combined (Perimeters and Points of Origin) Data
Fire Name Fire Date 5 Cause Peximeter
Bumed
“Yorba Linda July 52005 1,070 | llegal Fireworks | Knewn Fire Name Fire Date ;::5 Cause Data Type
Sierra Peak Feb, 6, 2006 10,506 | Back Fire Khowh Fuel Break Peri
Brush Canyon Tuly 23, 2006 1 Lightnin; Utknown ”Ltim:f:“ = T
Eeld g Seia 2006 M| KURltioww i iSas Erash Ob o Sowsous Oatyon; || Uokaown, )| Chiksaven | Plie Craah Point of Origin
Red Star Jan. 7, 2007 175 Unknown Utknown : - 3
- Irvine Ranch 1914 14,830 | Unknown Perimeter
Windy Ridge Maril2007: | 1,618, | Bumifig Gar Knicern Fresnio Canyoi®__ [1828 oo | nkisow Perimeter
[241 Incidert] {Amon) . -
- Gypsum* 1929 1,085 | Unknown Perimeter
Rose Apr 12, 2007 3 Machinery Known E 5 - =
= Carbon Canyon* 1930 733 Unknown Perimeter
Coal Canyon MMay 7, 2007 140 Galtrans Machinery | Unknown G = 7 7 :
Santa / anye Nov. 37! k
Western Hills May 16,2008 15 Downed Power Unknown ‘m LA LD - 273 ,“ fnn cr‘m\c <
Tities Gaines 270 Unknown Perimeter
Fresway Complex | Mew 15, 2008 20306 | Auto Bdhaust TRGE Shell 118 Unknown Perimeter
Fowerlines Green River 41,285 | Unknown Both
Windy Rid Now. 25, 2009 30 Unknewn T — Tluh! June 21, 1951 176 L:nkm\wn Perimeter
Coal Catyon Mar 16,2010 | Unknown | Car Accident Utlenewrn MHI}:{s“ f?tl— 15, 1958 110 Lv"kmvwn Perimeter
P T " T e La Vida Nov. 29, 1959 611 Unknown Perimeter
Todor 91 Freeway" 1962 139 | Unknown Perimeter
‘Quarter Hore So5.47300 T ERRBHE Paseo Grande Oct. 29,1967 | 39872 | Unknown Both
Garbon Gatyon | Julp 14,2001 8 Py [ra— Firestone Oct. 30, 1967 236 Unknown Both
Fose Drive Now 2,2011 5 Fowerlines Known Tonner Canyon June 13, 1971 9 Unknown Perimeter
Serranos Sep. 9, 1973 304 Unknown Both
Mine July 28, 1977 4956 | Unknown Perimeter
Soquel Oct. 23, 1978 428 | Unknown Both
Soquel Canyon* Oct. 25, 1978 251 Unknown Perimeter
Los Serranos June 19, 1979 172 Unknown Both
[Serranos]
Paseo 15,1979 | 3.644 | Smoldering Sleeper |Both
Fire
* indicates the fire name was assigned by Hills For Everyone.
ﬂ £ 100 Yoar History of Wil dfires Hear Chino Hills State Park 25 % . I ar Chine y ﬂ
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All Fires combined iPerimeters and Points of Origin pata continued...

Fizs Name Fixs Date mg; Cause Data Type
Coroha 1080 116 Unkhowh Perimetsr
Green River July 13, 1980 379 Unknown Both
Owl Oct. 28, 1980 18,332 | Utkhown Both
Carbon Canyon Now 16, 1080 14,613 | Unknown Both
Eudlid Oct. 30, 1981 714 Unkhowh Both
Fresno Canyon® Oct. 1982 211 Unlehown Perimeter
Gypsutn Oct. 9, 1982 16,986 [Powerlines Both
Santa Ana Canyon® | Fall 1083 443 Unknown Perimetsr
Fresno® July 12, 1583 642 Unknown Perimeter
51 Freswa: July 13, 1583 1,618 Unknown Perimetsr
Bane Canyon® Sep. 14, 1083 581 Unknown Perimeter
Wardlow Wash* July 8, 1084 114 Unknowh Perimeter
Codl Canyon July 5, 1984 450 | Fireworks Eoth

(Bottle Rodket)
Coal Canyon July 2, 1085 540 Plane Crash into Both

Powerlines
Shell Aug 11,1085 1,635 Unknown Both
Gresh River Oct, 6, 1985 Less thah 1 | Unattended Both

Children
Fresno Canyon® | Aug. 2, 1986 g Unknown Perimeter
Coal Canyon Apr 24, 1987 25 TWehicle Firs Point of Origin
Gypsut Catyon | May 13, 1587 20 Incendiary Device | Point of Origin
Coal Canyon July 7, 1987 5 Unkhowh Point of Origin
Coal Canyon July 28, 1087 10 Unknown Point of Origin
Ritn Crest Mar. 13, 1088 10 Kids with Matches | Point of Origin
Coal Canyon May 13,1588 3 Unlehown Point of Origin
Bahe Cahyon® Juhe 24, 1588 820 Unknoren Perimeter
La Vida Dec. 4, 1088 Unknown | Unknown Point of Origin
South Ridge IMay 24,1589 5 Mower hit Tock, Both

ignited brush
Aliso Catyon Juhe 2, 1989 44 Unkhowh Perimeter
Carbon Canyon July 5, 1089 Unknown | Unknown Point of Origin
Feathery Regional |July 14,1085 | Unknown | Unkhown Point of Origin
Park

*+ inclicates the fire name was asigned by Hills For Beryone

All Fires combinediperimeters and Points of Origin pata continued...

Acrsags

Fire Name Fire Date Brmned Cause DataType
Chino Hills State | Oct. 10, 1085 400 Unkhowh Point of Origin
Parlc
Carbon Canyon June 27, 1550 J664 Anon Both
Yorba July 12, 1990 7,884 | Model Rocket Both
Carboh Catyon Tuly 22,1550 £ Unkhown Point of Origin
Carbon Catyon | July 27,1050 2 Dewned Peswer Point of Origin

lines
o1 Freews July 5, 1001 50 Machinery Both
Coal Canyon May 10, 1002 3 Unknown Point of Origin
San Juan Hill June 10, 1562 249 Plane Crash Both
©hino Hills State | Sep. 8, 1092 500 Powerlines Point of Origin
Park
Stagesoach Oct. 26, 1993 581 Unkhowh Perimeter
Carbon Canyon Now, 15, 1893 40 Plane Crash Point of Origin
1 Freewa 1094 41 Unknown Perimeter
Carbon Canyon une2s, 1504 757 Unknown Both
[Wagon]
91 Freewa Aug, 5,1094 28 Unkhown Both
71 Freewa Drec. 19,1004 4 Unknown Point of Origin
Highway g1 Aug, 26,1955 177 Unkhowh Perimeter
Carbon Canyon June 24, 1508 20 Road Flare (Arson) | Point of Origin
Carbon Canyon | Aug, 31, 1998 733 Lightnin: Both
Chino Hills State  |Jan. 15, 1085 Unknown | Plane Crash Point of Origin
Park
oo dview Sep. 12, 2000 200 Unknown Point of Origin
Chino Hills Sep. 18, 2000 2 Unknown Point of Origin
Parlava;
Gresn Feb 9, 2002 234 | Downed Power Both

lines
Evening Apr 21, 2001 803 Fireworls Both
71 Freewa Aug, 3,2002 10 Car Exhaust Pipe Point of Origin
Blue Gumm Mo 20, 1002 407 |Amon Both
Coal Canyon July 12,2003 & Arsoh Both
71 Freswa Aug, 19,2003 3 Unkhowh Point of Origin

* indicates the fire namos was ssigned by Hills Fer Ererpons.

0 Year Histo)

31 3z
All Fires combined Perimeters and Points of Origin bata continued...
Fize Name Fire Date ;‘i‘:j; Cause DataType

Coeal Canyon May 30, 2004 2 Unlenown Point of Origin
Green River July 24, 2004 16 Car Crash Both

Carbon Canyon Sep. 25,2004 18 Car Fire Both

Yorba Linda July 5, 2005 1,079 Fireworks Both

Carbon Canyon Ang 4, 2005 1 Arson Peritneter
Sierra Peak Feb, 6, 2006 10,506 | Backfire Both

Brush Canyon July 11, 2006 1 Unknown Perimeter
Brush Catyoh July 23, 2006 1 Lighthing Poitt of Origin
Elue Gum Ang 2, 2006 3 Illegal Campfire Perimeter

241 Incident Ang 22,2006 | Less than 1 | Unkhown Perimeter
Feldspar Sep. 26,2006 Unknown | Car Crash Point of Origin
Fed Star Jan. 7,2007 175 Unknown Poitt of Origin
Windy Ridge Mar 11,2007 1,618 Burning Car Baoth

[241 Incident] {Arson)

Rose Apr 12, 2007 8 Fdachibery Both

Coal Canyon May 7, 2007 140 Caltrans Machinery | Point of Origin
Western Hills May 16, 2008 15 Downed Power Point of Origin

lines
Freeway Complex [ Nov. 15, 2008 30,306 | Anto Exhaust & Both
Penwerlines

241 Incident Sep, 25,2005 Less than 1 | Unkhown Peritneter
Windy Ridge Nov, 25, 2005 80 Unknown Point of Origin
Coal Catyon Mar, 16,2010 Unkhowh |Car Accident Poitt of Origin
o1 Freeway Jure 16, 2010 47 Unknown Baoth

Incident

(uarter Horse Sep. 4, 2010 10 Fireworks Point of Origin
Carboh Canyon July 14, 2011 518 Arson Both

Rose Drive” Nov. 2, 2011 5 Powerlines Both
*»inclicates the fire name was assigned by Hills For Bverpane

= .
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Abstract
Increasing numbers of hames are being destroyed by wildfire

change and housing growth potentially exacerbating the threat of wildfire to hames and property, effect
duction alterrati ced of i Land use planni

in the wildland-urban interface. With projections of climate
ve fire-risk
shiftin

raditional thinking from trying to-eliminate wildfires, or even

based on solid und:vmnqu of where and how to locate and

residential deve)

them through the informed pla:emer\r ol fr Tesidentol tructures. Forland use planning to be effective, it needs to be

B e e e T e e
prone fegien i seuthern Cafoei e based al fuure development on an econometric subdhion modiel, b we varied
ihe emphisis of subdiison decison maling bssed on three broad and comman grouth types: i, penson, and

inereasing resilience to them, toward avoiding exposure to

armange new homes. We simulated three scenarias of

Scenarios with lower housing density and larger numbers of

structures in d\e m.u, area, and infill development was pm.

Py pame\s, produced substantial landscape-level differences in pattern, location, and extent of development.
These differences in development, in turn, affected the area and praportian of structures at isk fram buming in wiklfres.

leapfrog development, were generally predicted to have the highest predicted fire fisk to the largest proportion of

types, when ubdivision

small, solated eluseers of development, ie, resufting from

i the s el S i

use planning
e ket patter may provide substartal Beneft
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Introduction

The recoguition that homes are vulnerable to wildfire in. the
wildland-orban interface (WU} has been established for decades
[e.2., 1,2]; but with a recent surge in stractures burning, this issue
& mow receiving widespread attention in policy, the media, and the
scientific lierature. Single five events, Lke those in Grecee,
southern California, and Colorad
scores of lost lives, thousands of structures burned, and billions of

he fal for inereasingly
severe fire conditions under climate change [7] and projections of
continueed [B],itis becoming clea
llbcive fie-isk reduction solutons are needed. “Fire rk” here
eefees 10 the probability of a structure buening in & wildfire within
a given time period,

Tradfitional fire-risk reduction focuses heavily on e suppres-
sion and manipulation of wildland vegetation to reduee hazardous
faels [9). Enocmous resor ested i vegelation manage-
ment [10], but as increasing numbers of homes bum down despite
this massive investment, the “bu
management is undergoing recvaluation, One issue is that fucl
ereatments may ot be Iocated in the most steategic positions, ie.,

ustrali have resulied in

PLOS ONE | www plosane.org 1

in the widland-urhan interfice [11]. Vet, even i treamments
surrounded all communities, scattered development patterns arc
difficult for frefighters 1o reach [12-14], and fuel treatments do
lite 10 protect homes without firefighicr access [15-16]. Fuel

aments may also be ineffective against embers or flaming
materials that blow ahead of the fire fiont [17).

One altemative to traditional fire management that s rec
widespread attention i to prepate communities th
fire-safe building materials or creating defensible space around
structures [17-16]. These actions represent an important shift in

phasis from trying o prevent widiires in fire-prone arcas o
beuter anticipadng fires that are ulimately inevitable. Neverthe-
less, the cost of building and retrofitting homes o be firc-safe can
be prohibitive, and these actions do not guarantes immunity from
fire (19)

use planning is an aliermative that represents a further
shift in thinking, beyond the preparation of communitics o
withstand an inevimble fire, w preventing mew residential
structures from heing exposed to fire in the first place. The reason
bomes ave vlnerable to fires a the wikland-urban inierface s 2
function of it very defh here howes meet o intern
with wildland vegetation [7n T other words, the lecation and

ing
ith the use of

August 2013 | Volume 8 | lesue B | 71708

pattern of homes influence their fire risk, and past land-use
decision-making has allowed homes to be constructed in highly

flammable areas (21]. Land use planning for fire safety
beginning (o receive some ait o the literature [22-23],
and there s growing recognition of the potential benefits of
directing development outside ot toge bt o
8,19,24]

Despite recent attention in the literature, hnd use planning for
wildfire has yet to gain traction in practice, particularly in the
United Sates, However, G history s beee ied to help define
land zoning for fire planning in ltaly [22], and bushfire hazard
maps are integrated into planning policy in Victoria, Australia
[25). Although some inertia inevitably arises from complications
with existing policy and plans, a primary impediment to the design
and implementation of firemart land use planning is lack of
guidance about specific locations, patterns of development, or
appropriaie odology 1o direct the placement of new
development. Without a. solid knowledge base to draw from,
planners will be misinformed about which planning decisions may
resultin the greatest overall reduction of residential landscape risk.
Even worse, poor science could result in placement of homes in
areas that actually have high fire hazard.

Research on how planning decisions contributed to structures
burning in the past provides some guidance about what actions
may work in the future. Analysis of hundreds of homes that burned
in southern California the last decade showed that housing
arrangement and location stmugly influence fire risk, particularly
through housing density and spacing, location along the perimeter
of development, slope, and P »,m.y [26). Although high-density
structure-to-structure loss can occur [27-28), structures in areas
low- to intermediate- housing density were most likely to
, potentially due to intermingling with wildiand vegetation or
difficuly of firefighter access. Fire frequency also tends to be
highest at low to intermediate housing density, at least in regions
where 30

These results suggest, for example, that placing new residential
development within the boundaries of existing  high-density
developments or in arcas of low reliefl may reduce fire risk
However, it is difficult to know whether broad-scale planning
policies would actually result in the intended housing arrangement
s ey st he e sl e b tone putcrs

bu

uns are the primary cause of ignitions [29-

would result in lower fre risk. Our objective here was to sin
three scenarios of future residential development, and to pm,m
wildfie risk, in a rapidly urbanizing and fire-prone region where
we have studied past structure loss [25]. We based all future
development on an econometric subdivision model, but we varied

hasis of subdivision decision-making based on three broad

won growth types.
Al ies vary In extent, fragmentation, and .mxu.ml
density [31-32], urban form typically adheres to a set of co
patterns [33-34], and we based our development scenarios o
three primary means by which residential development typically
occurs: infil, expansion, or leapfiog [34). Infill is characterized by
development of vacant land surrounded by existing development,
typically in built-up areas where public facilties already exist. [35-
36, and should result in higher structure density rather than
increased urban extent. E: growth occurs along the edge
of existing development, extends the size of the urban patch to
which it is adjacent, and may have variable influence on structure
density. Leapfrog growth occurs when development accurs beyond
existing urban areas such that the new structure is surrounded by
undeveloped land. This type of growth would rxpznd the urban
extent and initially result in lower structure density; but these areas

=
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may eventually become centers of growth from which infill or
expansion can occur. We asked:

1) Do residential development policies reflecting broad growth
types affect the resulting pattern and footprint of development
across the landscape?

2) Do differences in extent, location, and pattern of residential
development translate into differences in wildfire risk, based
on the current configuration of structures?

3) Which development process, infll, expansion, or leapfrog,
results in the lowest projected fire risk across the landscape?

Methods

Study Area

The study area included all land within the South Coast
Ecoregion of San Diego County, California, US, encompassing an
area of 8312 ki”. The region is topographically diverse with high
levels of biodiversity, and urban development has been the
primary cause of natural habitat loss and species extinction [37)
Owing to the Mediterrancan climate, with mild, wet winters
long summer droughts, the native shrublands dominating the
Iandscape are extremely fire-prone. San Diego County was the site
of major wildiire losses in 2003 and 2007 (38], although large
wildfire events have occurred in the county since record-keeping
began, and are expected to continue, as fire frequency has steadily
increased in recent decades [29,39]. The county is home to more
than three million residents, and approximately one

people are expected by 2030 [40]. Although most residential
development has been concentrated al ast, expansion of
housing is expected in the eastern, unincorporated part of the
county.

Econometric Subdivision Model

A host of alternative modeling approaches exist to simulate
future Jand use scenarios [41], including a cellular automaton
model that we previously applied to the study area [42]. We chose
t0 use an econometric approach for this study because.

e wanted to capture fine-scale, structure-level patterns and
processes that are correlated with housing loss to wildfire [26]; and.
economeric models may perform beter at the scale of individual
parcels [43).

Although we based the three development scenarios on
generalized ,,h..m..g policies, we also wanted to ensure that the
residential projections were realistic and adhered to current
Planning repulations, The obfective ofthe econocuerlc modaing
was to estimate the likelihood that residential parcels will subdivide

x the future. Therefore, we used a probit model to estimate the
transition probability of cach parcel based on a range of potential
explanatory variables typically associated with parcel subdivision
and housing development [44-45].

‘o develop the model of subdivision probability, we acquired
GIS data of the county’s parcel boundaries in years 2005 and 2009
from the San Diego Association of Governments (SANDAG), The
dependent variable was equal to | if a parcel subdivided between
2005 and 2009, and zero otherwise. Using these data layers we
first determined which parcels were legally able to subdivide given
eurrent land use l\-guhnom Minimum lot size restrictions are
typic import restriction for determining
i Arfhmiogetinvy parcel eligible for subdivision if the
current lot size was greater than twice the minimum legal size
given the land class. To determine which parcels subdivided
between 2005 and 2009, we queried parcel IDs where the total
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area was reduced by at least the minimum lot size between the two
time periods. Finally, we were able to generate a suite of variables
that determine the likelihood of a parcel developing in the future
(Table S1).

We overlaid the parcel boundaries over a range of GIS layers
representing our explanatory variables. These data are availabie to
download at (hnp / fwww sandag. Br‘g/mdcx
planatory variables included: pmd size, parcel size squared, six
dummy variables which capture non-lincar effects of parcel size,
distance to the coast, distance o the coast squared; distance to city
center and its square, current zoning, slope, land use, roads, if the
parcel is in a protected area, if the parcel s in a development arca,
if the parcel i in the redevelopment area (Table 1)

Spatial Model of Future Development under Planni
Alternatives

Thoeoooomecof o o e e ecocometiccncdiligohe
subdiviion probabilty for each parcel for a fve-year ¢
Based on these probabiliies, we developed a GIS spam.l
simulation model of future land use under three distinct planning

g

Land Use Planning and Wifire

scenarios: infill(development in open or low density parcels within
already developed areas), expansion (development on the fiinge of
developed areas), and leapfrog (development in open areas). The
model runs in four S-year time steps from 2010 to 2030, and
generates the spatial locations of new housing units in the county.

h development decisions could feasibly depend on fire
sk, we did not model that here. There is no evidence that fire has
influenced past regional planning decisions, so it was not used as
an explanatory variable in the econometric model. Althongh we
could have evaluated the potential for future development
decisions to be based in part on fire risk, this would have required
simulation of feedbacks between fires and probability of develop-
ment. Because our objective in this study was to isolate the effects
of the three distinct growth types, we modeled fire risk only as a
function of development pattern and not vice versa.

We constructed a complete spatial database of existing
residential structures in the study area [26]. These structures
and their corresponding parcel boundaries served as the initial
conditions for all three scenarios of the spatial simulation model
The current and projected future GIS layers of structures were
also subsequently used in the fire risk model (see below). The
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Table 1. Variables and results from the probit regression model of parcel subdivision in San Diego County.
Subdivided (1 =yes,0=no) Coeficient St Ere. N B>lz]  [95% Conf. Intervall
0026342 000075 351 o 0001164 0004105
30208 129806 234 0019 -5s5E05  —as07
74206 13306 s o 000001 482606
233611 828612 2 0005 71612 296611
Distance to major road 217607 27406 008 083 osieEes 5506
Distance to major road * 1911 170611 -4 0z 1 s
o001 170606 67 o —1se0s ~si6E06
Distance to nearest city center * 28911 970812 298 0003 99ET2 4711
Stope between 0-5% 06211289 0211761 293 0003 0206085 “.0%6173
Stope between 5-10% 03911427 0210684 186 0063 002179 08075
Siope between 10-25% 00716669 0212725 034 ome oMz o04ms
Rural Residential 03563149 0071512 4% 0 —oaos 021615
Single Family 01361149 0068678 198 0087 0001509 027721
Multi-Family 02505093 0151486 165 0% osew2 0046397
Road 0015329 0086094 018 o089 —oisut 0184069
Open Space 07440933 0099145 751 o 093841 05477
OrchardVineyard 05813305 0097867 s o —omm3is o3t
09785208 0132734 137 o —i2me -omew
05222501 0074586 - o ~oseos  -037606
Zoned protected 0253769 0076881 33 %01 010366 o402
Area marked for redevelopment 02680261 014089 007 —osamr ooom
Area marked for development 05780101 0084103 o oasz371 0703649
Parcel between 10-20 acres 0337952 0063899 o 04711 020878
Parcel between 5-10 acres 06119036 0067012 o 074325 04805
2-5 acres 116297 007062 ) Sl 10
Parcel between 1-2 acres 1563956 0090286 o 174091 1387
Parcel between.5-1 acres 1999939 0089893 o e —isats
Parcel between.25-5 acres 2178273 0117101 o 24779 —19487
Constant 1397931 0227467 o —iss —ossal
Sample size 113 001, LR O 153523, pro=chi 0, pseudo K* 022, Further desciption of the variabls i provided in Table 51
40i10.1371/joumal pone 0071708001
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housing includes
of which 4% were located within the perimeter of one of 40 fires
Vit b s 0L D e v, 114 srnctures were
completely destroyed, and another 935 were damaged.

For future development scenarios, we wanted to allocate an
equal number of new s o the landscape. This was to
ensure that any predicted difference in fire risk was a function of
the arras and location of structures, not the total
of structures, Nevertheless, differences in the total number of
structures were simulated with each of the 5-year time steps. We
determined the number of housing units to add during the
simulations based on projections madle by San Diego Cour
Using factors such as development proposals, general plan
densities, and information from jurisdictions, the county estimated
that 8 u 336 units could be supported
within the 'wm,mmf residential land by 2030. Because the
castern, desert portion of the county was not included in our study
ares el acanservatve ppoach o cenclate e adlon
of 331,378 new duwelling units. We divided this number by four to
define the number of new. xlwe“mgumm 0 add at each time siep,
assuming a linear growth rate,

One output of the econometric model was the prediction of the
maximum number of new dwelling units that could be macd to
each parcel. However, dwelling units may consist of aparr
well as single family homes. The mix of single and ...uum.uy
units in the region has remained relatively constant ov

verall trend has been a mix of roughly 1/3 mul
2/3 single family units. Because the fire risk model is based on
points representing structure locations across  the landscape,
regardiess of the number of dwelling units per structure, we

d to generate a conversion factor from dwelling units to
structures. We therefore defined a ot size of 0.25 acre
on which no more than a single structure could be bul, regardless
of the number of dwelling units in it (ic., a single family home or
apartment complex). Then, once a parcel was selected for
development by the model (sce details below), we divided its total
area by the maximum number of dwelling units to be added,
according to the econometric model. If the result was larger than
0.25, we subdivided parcels according to the result. If not, we
quantified how many 0.25 acre pareels fit into the original parcel,
and generated the new parcel boundaries accordiny

Using the initial map of parcels (year 2010), we classified cach
parcel that was defined as eligible for development (in the previous
stage) as suitable for one of the three planning scenarios described
above, according to the number of developed parcels in its
immediate neighborhood (i.c., those parcels that share a boundary
with the focal parcel). We defined *developed parcels’ as ones that
had more than one house per 20 acres (.09 ha). Therefore,
according to these density thresholds, we allowed some parcels
with nonzero housing density to be considered as ‘undeveloped”
because these large, rural parcels might contain a single or a
handful of houses but they exist within a large open area. In other
words, the overall land cover of these parcels was effectively
undeveloped, and we therefore asumed that development in
adjacent parcels would be akin to development in open areas.

We defined infill parcels as those that were completely
surrounded by dtvtloptd p:\rtds Expansion parcels had at least

ber

one neigl and leap
ere those i o developed pacceh . thei mimedive
surroundings. We reclassified the type of each available parcel in

e same manner afte

each time step, to account for changing
.  map of the county.

We condy lations, one for each development
seenario (infill, expansion, and leapfog). In each simulation, all
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parcels were eligible to subdivide, regardless of their class
Therefore, (o build a simulation for a specific scenario, we
increased the development probability of parcels of the selected
scenario by 20%, to favor their development compared to the
other types of parcels, without prohibiting development in the
other parcel types. This approach was necessary because the
projected number of dwelling units was much larger than it would
be possible to fit in infill and leapfrog class parcels solely. For
example, as the spatial coverage of developed parcel expands,
there is less contiguous area that is undevelopable and suitable for
leapfiog development. Therefore, the scenarios are not exclusive,
but rather a mixture of the three development types. Yet, in each
scenario, there is one. main type of development, and smaller
amounts of development events of the other two

Duc to the mmense computationsl demand of the simations,
we adopted a deterministc, rather

tic approac
decide on which parcels were subdivided. Afier enhancing the
transition probability according to the corresponding scenario, w
anked ant then sorsed al parcls according to thle probabilly of
subdivision. We then sequentially selected parcels, while simulta-

cously tallying the number of dwelling units in them, until the
development target in that tme step (one fourth of the total
number of dwelling units to be added: 82,795) was reached. Once
the development target was reached, we moved 1o the next time

After each time step, the remaining parcels that were stll

eligible for development were re-classified to development types
according to the new spatial configuration of the landscape.

Once a parcel was selected for subdivision, and the number of
new parcels to develop in it was calculated (as detailed above), an
equal-area spatial splitting model was employed to split the parent
parcel to the predefined number of equal-area child parcels. We
developed a simple splitting model which is based on iterative
splitting of larger parcels into two smaller parcels using a straight
line spliting boundary. Once the parcel was fully spli into the

eeded number of sub-parceks, we allocated a new structure inside
each new parcel by generating a point at its centroid (center of
gravity). The point datasets of all structure locations per time step
per scenario were passed over to the fire risk model, which is
described below.

Risk Modeling and Analysis

To projc the distribution of fire risk under aliernative
scenarios, we used MaxEnt [47-48], a map-based modeling
o R primarily for species distribution modeling (48], but
we have used it successfully for ignition modeling [50] and for
projecting current fire riskin the study area [26]. For this study, we
slightly modified the model from Syphard et al.
dependent variable was the location of structures destroyed by
fire between 2001 and 2010, Although inclusion of damaged
structures in the data set does not significantly affect results [26],
ly included completely destroyed structures to avoid the
introduction of any uncertainty

‘The MaxEnt software uses a machine-learning algorithm that
iteratively evaluates contrasts among values of predictor values at
Tocations where structures burned versus values distributed across
the entire study arca. The model asumes that the best
approximation of an unknown distribution (.., structure destruc-
tion) is the one with maximum entropy. The output is an
exponential function that assigns a probability to every cell of a
map. Thus, the resulting continuous maps of fire risk represented
the probability of a structure being destroyed by fire. In these
output maps, areas of predicted high fire risk that did not have
structures on them represented environmental conditions similar
to those in which structures have actually burned
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We based the explanatory variables on those that were
significanly related 0 burned stuctures in Syphard et al. (26,

ps depicting housing arrangement and pattern,
housing location, and biophysical factors. Housing _pattern
variables reflected individual structure locations as well as the
arrangement of structures within housing clusters. We calculated
housing clusters, defined as groups of structures located within a
maximum of 100 m from each other, by creating 100 m buffers
round al structures and dissolving the overlapping boundaries
(51]

Because burned structures were significantly related to small
housing clusters [26], we calculated the area of every cluster as an
attribute, and then created raster grids based on that attribute.
Low-to intermediate housing density and distance to the edge of
the cluster were also significant explanatory variables relative to
housing pattern and location [26], so we also created raster grids
for those. GIS buffer measures at 1-km have been found to explain
approximately 90% of the variation in rural residential dmmly
[52], so we developed density grids using simple d
Saeepelaion base o st abch o e At
through square map units. To create grids representing distance to
the edge of clusters, we first collapsed the cluster polygons into
vector polyline files, and then created grids terpolated
Eudidean Distance to the edge within each duster

Because the MaxEnt model randomly selects background
samples in the map to compare with locations of destroyed
structures, we used a mask to resrict sampling to the developed
environment within cluster boundaries; the distance o the edge of
the cluster would represent a different relationship inside a cluster
boundary versus outside in the wildland. We also modified the
grids to ensure that any random sample located within the 100m
buffer zone would receive a value of 100m; thus, all points within
the buffer were considered “the edge of the development”.

After creating the grids representing housing pattern and
arrangement of the current (Dnﬁgumlmn of structures, we applied
the same algorithms (o the maps of simulated future structure
Iocations. We thus generated grids rtprtscnnng futre housing
pattern and arrange
ios. The other explanatory variables, including e isory, dope,

e, southwest aspect, and distance to coast [26] remained
consant through time for current and future scenarios. Althoug]

1t under alternative dev

historic fire frequency and fuel type typically change through time,
we did not simulate their dynamics here because we wanted to
isolate the effect of planning decisi

s on o

2R

pattern and

igement while holding everything else constant
"We condioncd the MasEnt model on present disebutions of
housing using ten thousand random background points and
destroyed structures located no closer than 500-m to minimize any
effect of spatial autocorrelation. We used 80% (260 records) of
these data for model training, and 20% [66 reconds) for testng,
We repeated the process using cross-validation with five replicates
used the average of these five models for analyses. For
inctions of the explanatory variables, we used hinge
features, inear, and quadratic with an increase in regularization of
beta set at 2.5, based on Elith et al. [48). The smoother response
curves minimize over fitting of the model. We conducted jackknife
tests of explana

We first developed the model using mapped explanatory
variables derived from the current configuration of structures.
To project fire risk under the different time steps of the alternative
development scenarios, projected the model conditioned upon
current conditions onto maps representing fture conditions by
substituting the grids representing future_ housing patiern and

tory variable importance.
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arrangement. This is similar to how potential future distributions
of species are projected under climate change scenarios [49),

o quantty diferences among current and futre aktemative
cleulted meics representing housing densy,
Paiern, and. botprint to deienming. he exient to which he
planning policies produced differences in housing pattern and
Tocation. We compared the modeled structure fire. risk of the
scenarios by overlaying all maps of structure locations with their
respective mapped output grids from  the MaxEnt models and
calculating probability of burning for every structure point. We
also caleulated total area of risk by selecting three threshold
criteria [53]. These criteria, at 0.05, 0.25, and 0.5 represented
three different degrees of risk, and we calculated the proportion of
structures that were located in risk areas for every time step in all
scenarios.

Results

The probit econometric model, run on 113 001 observations,
showed that larger parcels were most ikely o subivide, although
the relationship between parcel size and subdivision probability
was nonlinear (Table 1). Parcels closer to existing roads, the
ocean, those with lower slopes, and those designated as fit for
development were all most ikely o develop. Parcels designated in
redevelopment areas were less likely to develop. Overall,
model had a pseudo ¢ ~squared of 0.22.

The land use simulation model, based on a combination of the
economeiric subdivision model and three different growth policies,
resulted in substantial differences in the extent and pattern of
housing of the three scenarios. The fotal area of housing
development, or the housing footprint, was largest for simulations
where leapfiog growth dominated, followed by expansion-type
development, and then infil (Figure 1a). The differences in the
housing footprint became larger among the scenarios over tme,
but the largest difference was between infill and the oth
development types. As the housing footprint expanded in the three
scenarios, the corresponding housing density declined, so that
leapfiog growth resulted in the lowest housing density per 1-km,
followed by expansion and then infill (Figure 2b). Despite the near
inverse of this relationship, there was generally a larger separation

mong scenarios with regard to housing density. With larger
housing footprints and lower housing density, the number of
separate_housing clusters increased while their size decreased
(Figure 2)

In the first two time steps of the model (2015 and 2020), the
simulated development pattern closely followed the desired pattern
in the scenario, although some of the growth in the infill scenario
ended up becoming expansion or leapfiog (Table 2). In the last
wo time steps (2025 and 2030), there were not enough infill
‘parcels left, and thus, the majority of growth in these simulations
became expansion, followed by infill, and then leapfrog. In the last
time step, there were not enough isolated parcels in the leapfrog
scenario and thus, the majority of development beeame expansion.
Thus in general, as more development occurred in the simulations
by the year 2030, the majority took the form of expansion.

The area under the curve (AUC) of receiver operating
characteristic (ROC) plots, indicating the ability of the MaxEnt
model to discriminate between burned and unburned structures,
averaged across five cross-validated replicate runs was 0.91. The
AUG represens the probability that, for a randomly selected set of
observations, the model prediction was higher for a burned
structure than for an unburned structure [49] The two most
important variables in the model according to the internal
jackknife tests in MaxEnt [47) were related to housing pattern:
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low (o intermediaie housing density and small cluster size
housing density (Figure 3). The distance to the cdge of housing
e was 3 los important contribution.
Maps showing the probability of a structure being destroyed in a
wildiire, displayed as 2 g Tow to high risk, show broad
agreement relative 10 the general areas of the landscape that are
siskicst, with corvelation coeflicients ranging from  0.85-0.91
subtle differences are apparent in the
io maps by year 2030, with the highesi-
o located farther cast than infill

esterisk areas in leapfiog occupying a wider exten
than cither of the other two scenar
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Il housing clusters, and

\ean housing density averaged across all

ences among current housing and the three development
scenarios are clearly illustrated through the mean landscape risk,
or xnnl probability of all structus ). All three
deve

of scenarios varied 1n*nr(|mg 0 the proportion of
ned through
jous risk maps

structures located within different levels of risk de
thresholding (Figure 6). When the cont
were thrdholded a the lowest et o 0.0 a e proportion
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Figure 2. Trends in number of patches and patch area for three planning policy simulations from 2010-2030. Numbers were log-

transformed for better visual representation of the scenarios.
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of structures in all scenarios fell within areas defined as risky
according to this criterion. At this threshold, the proportion of
structures in high-risk areas increased
and leapfiog development scena

arly for the expansion
os while the proportion of infill
homes increased more gradually. When risk was defined more
conservatively at 0.25, temporal trends for the leapfrog and infill
scenarios were similar 1o the 0.05 threshold. However, the
proportion of structures at isk in the expansion scenario initally
increased t 2020, but this proportion leveled off and declined by
2030. When the threshold was highest at 0.50, ¢ low
propertion of structures in any scenario were located in arcas at

But in these high-risk arcas, the expansion scenario switched

PLOS ONE | wwwplosone.org

places with infill to have the loswest proportion of structures at risk
Il time steps. Leapfiog had the largest proportion of homes at
visk. “This proportion of homes located in are k with a
threshald at 0.3 declined aver time for all three scenarios.

Discussion

Our simulations of residential development showed ~that
plasuing policies bsed on Gtz g types, appid ocl
for subdivision of individual pareels, will likely produce suhxnmm!
and comu iscape-level differences in pattern, locatio
Copment. These dillences i development

patiern, in wrn, will likely affect the area and proportion of

d e o
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Table 2. Pattern of simulated development under infill,
expansion, and leapfrog growth policies.

Actual development

Development scenario year  /nfil  Bxpansion Leapfiog.

i w5 o0 18 6
w0 w1 »
w26 e 14
w0 25 w0 179

expanson w5 o m
w0 o 1263 2
wms o 1871 1
w0 o 262 o

Leaptrog w5 o 10 08
w0 o 5 a2
s 1 & 3563
w0 3 o o

The numbers in the table denote the numbers of patches of a given
deveiopment
401101371 journal pone 00717081002

structures at risk from burning in wildfires. In particular, the
scenarios with lower housing density and larger numbers of small,
isolated clusters of development, ie., leapfrog followed h\
expansion and infill, were generally predicted to have the highe
predicted fire risk to the largest proportion of structures in e
study area. Nevertheless, rankings of scenarios were affected by the
definition of risk

Theoretically, it makes sense that ‘rﬁpﬁo( development

ootpr
expansion in il By
pliog development requires open space around all
the newly developed parcel, whereas infill requ
on all side s development

i expansion re
¢ and open space on anoth
cies on real landscapes, however, can be con
more houses to build than there are parcels that me
ns of the three planning rules, and  thus

dmmpmuu (m\ﬂmm sticly to policy [54]. In o

simulations, parcels m the definition of cach growth type
had a higher pmhahxlm of sbdiding:ye ulating
a real landscape, many newly developed parcels did not meet the

scenario criteria. “That the three scenarios nevertheless produced

substantial differences in landscape-level development patterns

shows that decision-making at the individual level can le
meaningful broad-scale effects

The objective of the cconometric model was to provide a
bascline probabiliy o predict which parcels were most likely 10
subdivide: thus, the econometric maodel itsell” provides no

explanation of how a given policy aflcets likclihood of sub
hough i docs ndicae the correlaton betseen the policy and
the outcome. In our se g which areas are protected, marked for
redevelopment, or marked for development may be endogenous to
i and v decision 10 subdivide. I he case of \h(\( variables

especially, our resulis should not be ed as causal

precicton. Likewise, e use data only rom 2005 3009 10 predict
changes to 2030. If major changes in the land market take place
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s time horizon our model will not be able to take this into

Although some differences in predicted fire risk among the thre
cenarios likely stemmed from location of new structures relative to

iables such as distance to coast, fuel type, or slope, the most
mportant variables in the fire risk model were housing density and
eluster size, with most structure loss histos 5

with low housing densit

Thus, leapfiog development was generally the riskiest scenario and
Afill the least risky. The most surprising result was the variation in

predicted risk for the expansion scenario over time and at different
thresholds. While leapfrog and infill showed similar wrajectories
across thresholds, expansion went from being the highes
scenario at the low threshold to being the lovestrisk secnario at
the highest threshold. Because the threshold is mercly a wa
group structures into a binary clasification, this means tha
the average risk calculated across all homes shows expansion to
rank in the middle of infill and leapfrog throughout the simulation
5) the other two scenarios have a relatively larger
of homes that are modeled to be at a ve
particularly by the end of the
ber of structures with a risk greater than 0.25 or 0.3 is

g

high risk (i

Because th

total
relatively low in all scenarios, this difference in distribution of
Homes at the ighest ik is ot rflcted in he mesn. Another
reason for the shift i asion over tin n
evclopment oceupicd the landueape, there s fewer parcc
remaitiing tw accomplish infill or leapfiog type growth in the other
scenarios. “Thus, by the end of the simulations in year 2030, the
‘majority of growth in all scenarios was expansion, and there was
some convergence between scenarios. Finally, the change in risk of
expansion growth over time may reflect that, despite the relati
ow importance of distance (0 edge of cluster as an cxplanatory
variable, expansion growth is characterized as having an initially
fragmented landscape pattern that eventually merges into large
patches with low edge.
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Leapfrog

Figure 4. Maps
policies emphasizing infil, expansion, or leapfrog growth.
0k10.137 journal pone 007 08,9008

Although leapfrog development elearly ranked highest in terms
of fine risk, the inierpretation of which plannimg policy is best may

PLOS ONE | wwwplosane.rg

Lansd Use: Planning and Wldfire

High risk

Low risk
i wrgow ovrw g 114'0-:-m
arou Havada arewn
esttornia
o wom
- L G

v e M=y T

of the study area showing projected wildfire risk at year 2030 for simulations of residential development under
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depend on fire management ohjocth
other considerations such as bindiversity or ccological impacis
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The spatial puem. of dmlopmcm affects multple ecological
functions and s

implicatons: otk epiiog o expanl
e land. than infill, which would likely lead to mor
deavadation 36}, mevertheles, higher-density clusered develop-
‘ment may be dominated by more invasive species [37]. Trade-olls
e protection and
wes are available for identifying
solutions [58).
Different perceptions of the fire risk results could also potendally

translate iferent planning prioriies for For
example, if the priority is to plan for the lowest overall risk to
structures, then the mean landscape risk clearly delineates the

kings of options, with infil being the wimner. However,  the
abjective s to veduce the mumber of structures at the highest risk
threshold, i.c., = 0.5, then expansion is the best option, at least

Risk threshold: 0.05

Proportion of Structures

2010 2015 2020 2025 2030

e 6. Proportion

icies.
0i10.1371/journal pone.0071708.9006.
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€ risk thresholds, expansion

I ,.ml may translate into_ greater

Although we did not ereate
rowth the resuls a cifferent e scps
 the potential outcor

ios for high or low
n be subtiuted ©

possible that this trend could reverse if housing growth eventually
resulted in expansive high-density development

Land use planning is one of of options available for
reducing fire risk, and 0
through a combination of sutegen that include bomeonner
actions, improve i Frsate puding codes, and ackanced
fir et Ahough e ol the i
planning policy in the three development scen
wmodel neverd

e best outcome will likely be achieved

Cof land use
sk

the fire

ss showed that the patte and location of

structures in this study area were 1

Jost important out o
of 1 tructure loss. We used a correlative
ppronch tha did mot incemporate mechanians or fecdbacks, but
our models clearly
of individual plany
patiem of development and
intermixing of development and mldland \cgmuo.. 29,59]; thus,
these results likely apply o a wide range of fire-prone ccosystems
with lange proportions of e |gmuu| Nevertheless,
because fire risk is highly variable over space and time, and due to
a range of human and biophysical variables [60], we recommend
pl..mm develop their own models for the best understanding of
W most fire-prone areas are in their r\muul]q]

Wi projections of substantial global chan
Juman development, we recommend that land e planning
should be considered as an important component to fire risk
ment, potential cessful as the pre
of hulldlnx on flood plains [61]. History has show
pr ig fires is impossible i arcas where large wildfires are a
Hitural ccologieal process 101, As Roger Kemnedy put i, e

us that

Risk threshold: 0.50

0025
—e—Current
0020 | ® <Infill
—& Expansion
0.015 —o—Leapfrog

0010

0.005

2010 2015 2020 2025 2030

Year

of igh i isk defined using thresholds from the fie isk

I, expan: ind leapfrog growth

10 August 2013 | Volume 8 | Issue 8 | €71708

l[xm;;lnn st fires; the problem i people in the wrong places
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INTRODUCTION

This report summarizes cougar (mountain lion,
Felis concolor) research in Orange County from
April 1 1988 through February 1 1993. This
research was pursued under interagency
agreements FG7510 and FG0217 between the
California Department of Fish and Game and
the University of California at Berkeley, and
Agreements D87-232 and FG0233 between the
County of Orange and the California
Department of Fish and Game. The following
headings encompass the 18 objectives explicitly
set forth in the contracts. The language
following each heading is taken directly from
the objectives contained in the contracts. The
10 chapters in this report follow these same
headings.

1. Home ranges and habitat use. Document
home range sizes for male and female cougars.
Document habitat use in the Santa Ana and
Santa Margarita mountain ranges.

2. Population density and structure. Determine
the density of cougars, and the sex and age
class structure of the cougar population.

3. Distribution and travel corridors. Document
cougar use of existing County Parks, including
habitat use within these Parks, and travel
corridors between Parks. Investigate reports of
cougar sightings in the San Joaquin Hills and
Laguna Greenbelt areas. Evaluate and
document the actual and potential movement
corridors necessary to insure the integrity of the
+ cougar population.

4. Population dynamics. Document
reproductive  activity, litter sizes, and
recruitment into the population.

5. Utility of l.rack rveys. Evaluate the validity
of track survey 1

6. Activity patterns. Document daily and
seasonal activity patterns for male and female
cougars. Document movements of individual
cougars.

7. Prey relationships. Document cougar prey
relationships based on ficld surveys including
deer herd composition surveys and examination
of cougar-killed prey carcasses.

8. Impact of urban growth. Determine the
actual and potential impacts of expanding
urban development on cougar habitat. Provide
information applicable to proposed highway
projects.

9. Cougar-human encounters. ~ Document
factors which may help explain the recent
increase in  cougar-human  encounters.
Document the reaction of collared cougars to
humans and to artificial food sources including
garbage. Determine if such reactions vary with
changes in cougar density, age of cougar, or the
reproductive status of the cougar. Test the
feasibility of conditioning cougars to avoid
humans by removing artificial food sources and
other practical methods. Monitor trends in
cougar usc of areas on the fringes of
development.

10. Public education. Prepare a slide
presentation for use in park Visitor Centers, to
include: study results, natural history and social
behavior of cougars, information on

potential dangers mherent in having cougars as
part of the wilderness.

This report follows this 10-point
outline. We are also providing to the County
and the Department data files of cougar
locations for use in planning and management
activities.

We gratefully acknowledge the
financial support of the California Department
of Fish and Game, and of the County of
Orange, California. The Department of Fish
and Game also supplied capture specialists,
vehicles, telemetry equipment, training in
animal handling, and air services. Terry
Mansficld. Eric Loft, and Bill Clark of the
Department were especially important in
insuring continued support for this project. We
also thank CDFG employees in Region 5: Rich
Anthes, Esther Burkett, Jim Davis, John Fallon,
Greg Gerstenberg, Cheryl Heffley, Larry
Henson, Lisa Kramer, Art Lawrence, Marty
Matorini, John Massey, Larry Sitton, Ralph
Sugg, Jeff Veal, Ken Walton, Jan Yost, and Al
Zamudio. The County of Orange assisted with
access to public and private lands and
supported the project in many other ways, most
notably in allowing Donna Krucki flexibility in
her work schedule at Caspers Wilderness Park
so that she could assist us in field work. We
especially thank County employees Stan
Bengtson, Bruce Buchman, Donna Krucki, Al
Macias, Gary Madeiros, Tim Miller, Tim
Neely, Cathy Nowak, and Chuck Thornberg.

Paul Beier, Allan Brody, Jeff Brent,
David Choate, Pete de Simone, Karen Drewe,
Donna Krucki, W. Douglas Padley, Tracy
Tennant, and Duggins Wroe carried out most of
the field work. Dug Wroe's capture skills and
Dave Choate's careful field work were critical
to our success. Jeff Hornacek, Jack Williams,
and Bob Chipman generously loaned their
airplanes and services as pilots.

Special thanks go to Doug Padley and
Joel Weintraub. Padley monitored radio-tagged
cougars for the County of Orange in 1986-87
and for US Marine Corps Base Camp
Pendleton in 1987-1989; his data are included
in this report. He also worked as a volunteer on
this study, and shared data from his 1990-1991
work on mule deer. Joel Weintraub of

performed the determination of prey remains in
cougar scats.

For gracious access to land holdings,
we thank Boy Scouts of America, California
State Parks, Ford Acrospace, Hon Development
Company, Irvine Company, Metropolitan
Water District, National Audubon Society,
Orange County, Rancho Mission Viejo, Rancho
Santa Margarita, Riverside County, San Diego
County, San Diego State University, The
Nature Conservancy, TRW Corporation, US
Forest Service, US Marine Corps Base Camp
Pendleton, and US Naval Weapons Station
Fallbrook. Camp Pendieton was especially
helpful in arranging access, loaning equipment,
sharing data, and in many other ways. Rancho
Mission Viejo generously provided several
kinds of support, including living space for
volunteer field workers.

We offer heartfelt thanks to many
others who helped in ways too numerous to
mention, among them Jon Atwood, Greg
Ballmer, Cameron Barrows, Celia Beier,
Michelle Beier, Gary Bell, Pete Bloom, David
Bontrager, Dave Boyer, Dave Bramlet, Phil
Brylski, Slader Buck, Ray Chandos, Charlotte
Clarke, Steve Coontz, Pete de Simone, Sandy
de Simone, Paul Edelman, Mike Evans,
Merrillee Fellows, Scott Ferguson, Em Fermin,
Phil Feyerabend, Dave Fjelline, Robert Frazer,
Amy Greyson, Maribeth Gustafson, Loren
Hays, Jean Jenks, David Kossack, Sharon
Lockhart, Steve Loe, Karlin Marsh, Sherrie
Meddick, Lori Merkle, Claudia Meuller, Sara
Miller, Pat Mock, Donna O'Neill, Richard
ONeill, Richard Orisio, Marie Patterson,
Spence Porter, Fred Roberts, Gordon Ruser,
Larry Salata, Joel Shows, Connie Spenger,
Maryann van Drielen, Lec Waian, Ken Weaver,
Susan Wroe, and Cliff Wylie. We apologize to
these people for so brief a mention and to the
many others whose names we failed to list.
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BACKGROUND, STUDY AREA,
METHODS

Background

The cougar (Felis concolor) is also
known by the names mountain lion, puma, and
panther. Cougars have the broadest
distribution of any terrestrial mammal native to
the New World, ranging from southern Yukon
to southern South America (Lindzey 1987:657).
Once native to all of the contiguous United
States, cougars now occupy less than half of
this historic range, mainly west of the 100th
Meridian (Anderson 1983). The main cause of
this range contraction was persecution of
cougars, which began with European
colonization and ended as each state ended its
bounty system during 1958-1970. Cougars
were present as recently as 1950-1976 in
several states where the species is now extinct,
including Arkansas, Louisiana, Oklahoma,
Tennessee, and West Virginia (Currier 1978,
Anderson 1983:80-83). Since the end of the
bounty system, cougars have increased in most
western states (Smith 1989). However, there
are local declines in some arcas due to habitat
loss and fragmentation. These same processes
may prevent cougars from recolonizing the
eastern United States. There is no statistically
sound and precise estimate of total numbers of
cougars for any entire state. The cougar's
elusive habits and low density make any such
estimate  prohibitively ~ expensive. The
California population was estimated at 4100-
5700 animals in 1984 (Mansfield 1986), a
number far larger than for any other U.S. state

. or Canadian province (Smith 1989).

Hornocker (1969, 1970) carried out the
first intensive study on the ecology of cougars,
following individually marked animals over
time and observing population processes in a
well-defined study area. Virtually all our
knowledge of cougar ecology has been obtained
since 1970. The best summaries of the
scientific literature on cougars are provided by

Anderson  (1983) and Lindzey (1987);
Anderson et al. (1992) reference most of the
more recent literature. Excluding a half-dozen
studies of trends in cougar numbers and
depredation incidents, only 3 intensive studies
of cougar ecology were carried out in
California prior to the present study. Sitton
and Wallen (1976) radio-tagged 14 cougars and
ear-tagged 2 cubs in a 2-year study in southern
Monterey County. Hopkins (1981, 1989)
radio-tagged and studied cougars in the Mount
Hamilton area (Santa Clara County and
adjacent areas) during 1978-1988. Neal et al.
(1986) reported on home range use and density
in the North Kings River arca (west central
Sierra Nevada) during 1983-1985.

Until 1986, cougar studies in southern
California were limited to track surveys. In
that year the National Audubon Society began
plans for a radio-telemetry study centered on
Starr Ranch Sanctuary. In November 1986,
CDFG radio-tagged 2 adult female cougars
near Caspers Park and took the lead in planning
a larger study. CDFG and County of Orange
agreed to jointly fund the study, and in
February 1988, the University of California
signed a contract to carry out the project; field
work began in April 1988. Meanwhile, Camp
Pendleton had begun a study using radio-tagged
cougars in summer 1987. The two studies were
closely coordinated. In late 1989 the Camp
Pendleton study terminated and we took over
‘monitoring of those animals. This report treats
data from both study sites as a single data set.

The results of the present study appear
in several documents in addition to this report:

e Much of the Camp Pendleton data were
summarized in Padley's (1990) Master's
thesis.

e Padley (in press) reports on social
interactions among female cougars in a
paper submitted to Journal of Mammalogy.

o Beier (1993) simulated the population
dynamics of this cougar population and

d the critical

preserving corridors for wildlife movement.
This paper appears as Appendix 1 in this

report.

o Beier (1991, 1992) presented the historical
record of cougar attacks on humans in the
United States and Canada. These papers
are included as Appendix 2 and Appendix

. Bcier and Loe (1992), in a paper partially
related to this study, suggested how to
evaluate impacts to wildlife movements.
This paper is included as Appendix 3.

o Beier (1993b) described a version of the
software used in these simulations,
modified for use as a teaching tool.

o Beier reports on "Dispersal movements of
cougars in fragmented habitat" in a paper
to be submitted for publication this
summer.

Additional papers, presently being prepared for
publication, will present other results to the
scientific community.

Study Area

The Santa Ana Mountain Range was
our study area. It included about 2070 square
km (800 mi2) of contiguous wildlands used by
cougars; these wildlands include the Santa
Margarita Mountains, the Santa Rosa Plateau,
the Chino Hills, and the nearby San Joaquin
Hills (Figure 1). The study area thus straddled
5 counties and abutted 17 incorporated cities.
About 61% of cougar habitat in the study area
is in some sort of protected status (Table 1).
The largest of these parcels (Trabuco Ranger
District, Camp Pendleton, Starr Ranch, and
Caspers Park) form a large central habitat area.
Many of the smaller protected parcels are at
risk of being fragmented from the central
habitat area (Table 1), and the central habitat
area itself is at risk of being isolated from the
adjacent population in the Palomar Range
(Figure 1).

The 1988 contract defined the original
study area as "Rancho Mission Viejo, Rancho
Santa Margarita, Coto de Caza, Starr Ranch
Sanctuary, Ronald Caspers Wildemess Park,
O'Neill Regional Park, and Wagon Wheel
Canyon Regional Park." This area is only
about 260 km? (100 miZ, or about 12% of the
area used by the cougar population), and we
soon realized that meaningful biological results
demanded expanding to the entire range. In
spring 1989 the study area expanded to include
Irvine Company holdings east of I-5 and the
Cleveland National Forest. From September
1987 through August 1989, US Marine Corps
Base Camp Pendieton funded a companion
study of cougars on Camp Pendleton and
Fallbrook Naval Weapons Station (Padley
1990). From the beginning, the sister studies
co-operated closely, and after September 1989
we formally included these lands in our study.
In early 1990 we expanded into the San Joaquin
Hills, Chino Hills, and the Santa Rosa Plateau.
This final study area included all large
wildlands west of Interstate 15 north of State
Route 76 and south of State Route 60. Tlu:sc

daries delimit a bi
mcanmgful study area because these urban
features circumscribe the real confines of a
single cougar population. Our study thus
d an entire cougar lation for its
final 2/; years

The area included a diversity of
vegetation communities including:

e chaparral, donunaled by chamise
(A
(Ceanothus spp.), scrub oak (Quercu
Mg), and  mountain ms}x)gmy
(Cercocarpus betuloides). Sumac (Rhus
and Malosma spp) and toyon (Heteromeles
arbuitifolia) were also common at lower
elevations, as was manzanita
(Arctostaphylos spp.) at higher elevations.

« oak woodlands, dominated by coast live
oak (Q. agrifolia) and engelmann oak (Q.
engelmannii)

Table 1. Area (hectares) of protected lands contained in cougar habitat in the Santa Ana Mountain Range.

Ownership and Parcel Name

‘Areas forming a large _ Areas surrounded by
contiguous block

unprotected land

Federal:
Cleveland National Forest
Cleveland National Forest (6 parcels)
Camp Pendleton
Fallbrook Naval Weapons Station
Bureau of Land Management (7 parcels)
Bureau of Land Management (1 parcel)
State:
Chino Hills State Park
San Diego State University Field Station
Department of Fish & Game Coal Canyon Preserve
Orange County Parks:

Caspers
Limestone Canyon
ONeill
Whiting Ranch
Irvine
Wagon Wheel
Santiago Oaks
Private Reserves:
Santa Rosa Plateau Preserve
National Audubon Society Starr Ranch
Rancho Mission Viejo Conservancy
Total

53,6042
626
49292°
3,099
550
364

5059
1,805¢
385

3,085
2,169¢
805
632
193
178
142

2,803¢
1,578

486
111,407 15,448

T excludes private iholdings

b includes land leased to San Onofre Beach State Park; excludes 1700 ha in urban uses and airfield; includes some

‘bombing ranges that may not be suitable habitat.

€ includes 510 ha of BLM land administered by the field station.

expected to be transferred to County from private

ownership.
€ administered by The Nature Conservancy (TNC); includes lands owned by TNC, State of California, and Riverside

County.

o riparian areas, dominated by coast live
oak, sycamore (Platanus racemosa), willow
(Salix spp.), mule fat (Baccharis pilularis),
and alder (Alnus rhombifolia)

. consul sage scrub, domlnated by

true
sages (Sam: spp.), and (near the coast)
California sagebrush (Artemisia
californica),

o conifer forests, including bigcone doug-fir
(Pseudotsuga macrocarpa), coulter pine
(Pinus coulteri), and Tecate cypress
(Cupressus forbesii), were found mainly at
higher clevations, especially on north-
facing slopes.

o grasslands, a mixture of native perennials
(Stipa spp) and exotic annuals.

o orchards, predominantly of oranges or
avocados

The topography was rugged, with
elevations ranging from sea level to about 1690
m. Very few drainages had perennial surface
flow throughout their length, but seeps and
other water sources were well-distributed
throughout the area. Most- water sources
remained reliable throughout the drought years
that characterized the first half of the study.

Methods

We relied heavily on data obtained
from radio-tagged cougars. A total of 32
cougars were captured and radio-tagged during
this study. Animals were tagged and died at
different times, so that the number monitored at
any point in time varied from 4 to 16 (Table 2).
To avoid burdening young animals with the
stress of pursuit and the weight of a radio-tag,
we did not pursue or capture animals under
about 10 months of age.

were captured by using

hounds or snares, and immobilized with
ketamine  hydrochloride ~ and  xylazine
hydrochloride in a concentrated 5:1 mixture
(Jessup and Clark 1986). Immobilized cougars
were examined and assigned an age based on
tooth wear, pelage, and body mass (Ashman et
al. 1983). Some animals were ear-tattooed with
a distinctive letter or number code. External
body measurements were taken and body mass
was measured on a spring scale for most
animals. Antibacterial dressing was applied to
any wounds, and ophthalmic salve was applied
to prevent drug-induced comeal dehydration.
Each cougar was assigned a letter-number
code, with the letter indicating sex (M, F), and
the number indicating the order in which the
animal was captured (starting with 1 for the
first animal of each sex). Blood was drawn
from most cougars and sent to CDFG's Wildlife
Investigations Lab (WIL) (Rancho Cordova
CA) and/or to National Cancer Institute (NCI)
(Fredenck MD). WIL tested the blood for
and other ch i NCI

received tissue from 11 animals (Males 6, 10,
12, 13; Females 2, 5, 15-19) for use in their
study of cougar population genetics across the
Americas. Johimbine was administered to most
cougars to speed recovery from the drugs, and

each animal was observed until it was able to
walk.

Each captured cougar was fitted with a
radio-transmitter collar, weighing about 650g
(model 500, Telonics, Inc, Mesa, AZ).
Mortality sensors in each collar caused the
pulse rate to increase after 6 hours of inactivity.
Animals were recaptured to replace the
transmitter about 30 months after transmitter
deployment.

We regularly determined locations of
radio-tagged  cougars. Locations  were
determined from the air about once every 10
days. Ground locations were obtained more
frequently, usually every 1-4 days, using
standard triangulation techniques (Mech 1983),
usually with a single observer.

On over 180 occasions during this
study, a focal animal was located by
triangulation every 15 minutes for periods of up
to 24 hours. Seventy four (74) of the early
sessions were for full diel (24-hour) periods,
usually noon to noon. Because cougars were
rarely active during daylight, 108 of the later
session were nocturnal, starting 1 hour before
sunset and continuing until 1 hour after sunrise.
In selecting the focal animal for a session, we
gave strong preference to dispersing juveniles
exploring new terrain, to cats at the wildland-
urban interface, and to cougars that might yield
information on unknown travel routes.

Other field methods included spotlight
surveys to determine deer herd composition,
track surveys for cougar presence, search of
historical records for cougar attacks, building a
population simulation model, post-mortem
examinations to determine cause of death, and
collection and analysis of scats to determine
prey. These methods are discussed in the
relevant sections of this report.
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Table 2. Dates of birth, capture, and death for 32 cougars radio-tagged in the Santa Ana and Santa ita Mountain
Ranges during 1986-1992. ID# begins with "F" for females or “M" for males. Animals designated "alive" were living as of

Feb 11993,
D# Birh Dateof Dateof death _ Notes:
Year  capture
FL 1981 Oct311986  Jul11989  no litters 1986-89, killed by cougar
_F3 1982 Nov51986  Mar121991 litter Jul 1989 (sons M3 & M4), broke femur in vehicle

accident Dec 1989, had unusual kinked tail; died of intestinal
disease

liters in Nov 1987 (3 cubs, all died by Feb 1989) and Jul
1989 (3 cubs), died of intestinal disease

litter Jul 1989 (2 cubs died within 3 mos); died of "old age”
1o litters 1989-1992; very thin, blue eyes, stump tail

litter Aug 1990 (sons M11 & M12), killed by cougar

lost radio contact Aug 15 1992

killed in vehicle accident on SR. 91

~=F3 1983  Sep161987  Dec 28 1989

_F4 1979 Jan81988 Jul 20 1990
Fs 1984  May 171989  alive

,F6 1984 May20 1989 May23 1992
F7 1986 May271989 -
8 1986  May29 1989  Aug 14 1989

F9 1983  Oct171987  Mar 11992 radio failed Jul 1988, killed on I-15 south of Temecula

F10 1982 Feb111987  Oct 19917 disappeared Oct 1991 (death suspected); litters Jul 1989 (son
M7) and Jun 1991 (2-3 cubs).

F1 1985 Aug 141988  Jan 251993 litter Jul 1989 (daughter F14), shot (goat depredation)

~F2 1983  Aug 151988  Dec21 1990
F13 1981  Mar251990  Oct 10 1990
F14 1989  Dec21 1990

litter May 1989 (sons M8 & M10), killed on I-5

may have had a yearling cub at capture; killed on SR. 74
- collar slipped off

Jun 13 1992

FI5 1987 Feb211991 ‘bred several times with M9, but no litters 1991-92; broke hip
in vehicle accident Jun 4 1992, died several days later

F16 1989  Jul28 1991 Sep 191991 died 5 weeks after vehicle accident

F17 1989 Jul281991 Jan 71992 died of unknown causes (no acute trauma)

F18 1986 Jul281991 alive litter Dec 1989 (daughters F16 & F17)

FI9 1987 Aug81991 ve 1o litters during 1991-92

MI 1980 Jan131988 Feb61988  breeding 1 consorts); shot (sh i

M2 1987 Oct101989 Mar41992  breeding male (many consorts); shot (goat depredation)

M3 1989 JunS519%  Feb161991  entered residential area as a disperser (Feb 8 1991), died of
disease

M4 1989 JunS51990  Nov1019%0  died in vehicle accident or killed by cougar (fed upon by F2
&M3)

MS 1989 Aug31990  Sep221991  captured as disperser in a residential arca, broke hip and

knee in vehicle accident Apr 23 1991, injuries were major
factor in death
M6 1989 Aug271990 alive captured as disperser; crossed SR. 91 at Coal Canyon 22
times
M7 1989 Oct231990  alive
M8 1989 Oct291990  May3 1991
M9 1986 Feb171991 alive

successfully dispersed; no breeding documented
dispersed from Pendleton to Chino Hills, killed on S.R. 60
breeding male (many consorts)

MIO 1989 Feb251991  Sep 151992 dispersed from Pendleton to SR. 91, broke femur May 7
1991 in vehicle accident, killed on impact in second accident

M1l 1990 May4 1991 Feb 29 1992 light injury in vehicle accident Feb 4 1992, shot in City of
Oceanside

M2 1990 Augl51991  Apr11992 dispersed via Pechanga Corridor into Palomar Range; died of

PACIFIC OCEAN

o 1e km

sAN COUNTY

"RIVERSIDE COUNTY

SAN DIEGO &9

PALOMAR
RANGE

unknown causes

MI3 1988 Oct251991  alive captured as disperser, no breeding

documented

Figure 1: The heavy solid lines enclose 3 areas: 800 miZ (2070 km<) of cougar habitat in the Santa Ana
Mountain Range (including the Santa Margarita Mountains and the Chino Hills); 20 miZ (75 km?) of suitable
habitat in the San Joaquin Hills (subpopulation recently extinct); and (east of Interstate Highway 15) a portion of
the habitat of the adjacent population in the Palomar Range. The heavy dashed line encloses 430 mi< of
protected areas forming a large contiguous block of habitat (Cleveland National Forest, Camp Pendleton,
Fallbrook Naval Weapons Station, Caspers Park, Starr Ranch Sanctuary).

CHAPTER 1. HOME RANGES AND
HABITAT USE

Home ranges

The minimum convex polygon (MCP)
method was used to calculate seasonal and
cumulative home range size for cach adult
cougar, Home range sizes were calculated
separately for the wet season (November-April)
and the dry scason (May-October). Home
ranges were not calculated for: (1) animals
monitored for fewer than 160 days out of each
season's 182 days, (2) animals with less than 45
locations in a season (unless the home range
size was larger than average), or (3) mothers

with young (0-8-weeks-old) cubs during that
season. In addition, 5 was excluded in several
seasons because she exhibited 2 distinct home
range arcas scparated by a large intervening
area with little use (sce below). Occasionally
an animal would make an excursion far outside
its normal home range, and these outlying
points were excluded from MCP home ranges.

Home ranges of adult females averaged
about 113 km? (6-month season) and 218 km2
(cumulative) (Table 3). Male home ranges
were about 4 times the size of female ranges,
averaging about 485 km? (6-month season) and
767 km? (cumulative). Home range size did
not differ between wet and dry seasons (P >

0.50 for females or

Table 3. Seasonal and cumulative home range areas (km2) for adult cougars in the
Santa Ana Mountain Range, as computed by the minimum convex polygon
method. Wet Scason = November-April; dry season = May-October; n = number
of seasons monitored. We excluded F5's locations for 1989-90, when she
wandered widely. See Table 1 for duration of cumulative ranges. Number of
locations includes no more than 1 location per day. Areas were computed only
when there were at least 45 locations spanning 100 days within a scason.

Cougar Wt Scason Dry Secason Cumulative
meanarea N meanarea n area no. of locations
Fl1 108 3 123 2 252 433
F2 77 4 76 3 268 718
F3 65 2 91 1 112 590
F4 77 2 124 2 208 537
F5 76 2 94 2 127 151
F6 164 2 154 2 2712 267
F9 108 1 0 144 213
F10 121 2 135 3 297 380
Fl11 115 4 87 4 191 357
‘F12 9% 2 97 1 162 304
F15 151 1 0 349 131
F19 145 1 195 1 230 130
Female 109 118 218
Mean
M2 494 3 367 2 705 290
M9 552 1 527 2 829 129
Male 523 4 447 4 767 210
Mean

males). The smallest
female seasonal home
range was 56 km?2 (F1
in the wet scason of
1986-87), and the
largest was 195 km?
(F19 in the 1992 dry
season). Seasonal
ranges of males varied
from a low of 356 km2
(M2, 1990 dry season

to a high of 635 km

M9, 1991  dry
season).

Our  sample
included only 2 adult
males (M2 and M9)
with known histories
of consorting  with
females. Most other

cstablishing a stable
adult home range.
Three of the young
males (M6, M7, and
M13) exhibited stable
home ranges during

One adult female, F5, exhibited an
unusually large home range during 1989
dry season and the 1990 wet season.
During these months she alternated between
2 widely separated home range areas
(Figure 4). F5 was unusual in several other
respects that may or may not have any
bearing on her home range pattern: (1)
During 2.5 years of monitoring we could
not confirm that she consorted with a male
or had any cubs, (2) F5 was markedly
thinner than other adult females (although
not emaciated), and (3) F5 was the only
adult in our study with blue (rather than
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Figure 2. Area used by 2 adult female cougars as a function

of length of the observation period.

the last months of the study, and these home
ranges will probably form the nucleus of their
eventual adult home ranges if they continue to
survive. However, their home ranges remained
markedly smaller than those of M2 and M9
through the end of the study. The home ranges
and movements of these and other dispersing
juveniles are discussed in detail in Chapter 6.

400 yellow) eyes. The latter 2 traits were

evident both during the initial capture and
during recapture to replace her radio-collar
26 months later.

The size of each adult cougar's
home range increased with the length of the
observation period, but it eventually reached an
asymptote (plateau) at about 200-250 days for
females, at which point there was only about a
10% increase in area for an additional 200-400
days of observation (Figure 2). For males,
home range size continued to increase with
increasingly long observation periods (Figure

3), This means that it took about 7 months

MALES M
HOME
RANGE 700
AREA 600
(sQ KM)500
400
300
200
100

for an adult cougar to use most of its home
range, and that only a fraction of its range
was used in any given week or month. An
adult female cougar typically used less than
a third of her home range in any given
month (Figure 2).

This finding has implications for
using tracks or other sign to detect cougar
presence. For example, such sign is often
used to determine whether the site of a
proposed project is being used by cougars.
No sign for a 200-day sampling period

0 200 400 600

DAYS OF OBSERVATION

Figure 3. Area used by 2 adult male cougars as a function of

length of the observation period.

would be strong evidence that the site is not

a normal part of any cougar's home range.
However, shorter efforts could well fail to
detect the presence of a resident cougar.
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Overlap among home ranges

Home rtanges of adult females
overlapped extensively when viewed on an
annual basis (Figures 4 & 5). This pattern of
wide overlap among adult females has been
reported in 14 of 16 studies addressing this
issue (references in Anderson 1992:Table 35).

Home ranges of adult males
overlapped each other minimally (Map 4).
However, home ranges of transient males were
overlapped almost entirely by the ranges of
adult males. Of 14 previous studics addressing
the issue of overlap among males, 8 reported
little or no overlap and 6 studies reported
considerable overlap among adjacent males
(summary in Anderson 1992:Table 35).
Because many studies did not distinguish
subadult males from territorial adults, some
reports of male-male overlap could reflect
tolerance of subadult males by adults.
Alternatively, the studies reporting non-overlap
were based on only 2-4 males (versus 4-7 males
in studies noting overlap); they may have failed
to detect overlap simply due to under-sampling.

Adult female cougars regularly
encountered each other, and on many occasions
pairs of adults remained close together (0-300m
apart) for 1-3 days. Such pairings were
observed on about 20 occasions, and included 8
different females. ~ Observations of such
associations among adults have been reported
very rarely in previous studies; W. D. Padley

3. In Review) izes most
of the data on female-female interactions
collected in this study effort.

Habitat use

Radio-tagged cougars in the Santa Ana
Mountain Range used all available habitats,
although some types were apparently preferred

and others avoided. In a future report, we will
overlay cougar locations on vegetation maps
and give a more formal analysis of habitat use
and preference.  We have obtained digitized
habitat data for Riverside County (west of I-15)
and for Camp Pendleton, but Orange County
and San Diego County did not have vegetation
data ready for release in time for us to analyze
the data and include them in this report. We
anticipate receiving the San Diego data in June
1993 and the Orange County data in Fall 1993.

In the interim, we offer the following
qualitative assessments based on our field
experience with respect to 5 factors that
influence habitat suitability, namely: vegetation,
topography, fire, human usc, and habitat size
and connectivity. We caution that future
conclusions from quantitative analyses of
vegetation data may differ from these tentative
conclusions.

Vegetation. Cougars clearly used all
native vegetation types, but used large
grasslands (e.g. Homo Canyon ncar San Juan
Capistrano, large areas in the Chino Hills and
Santa Rosa Plateau) much less than would be
expected on the basis of relative availability of
that habsitat type. Homo Canyon, for instance,
was used by only 2 cougars, both subadult
males, and only on a few occasions. Smaller
grassland areas (e.g., much of the Caiada
Gobernadora and Cafiada  Chiquita flood
plains) were more readily used than large
grasslands. When cougars crossed grasslands
during overnight monitoring sessions, they
usually moved quickly across them to the
nearest woody vegetation. The cougars
reliance on stealth and ambush probably
accounts for this tendency to avoid open areas.
Row-crop agricultural arcas were strongly
avoided, and orchards were moderately
avoided, by cougars.

There have been 3  previous
o of

cougar
for various vegetation types (Laing and Lindzey

1991, Logan and Irwin 1985, and Belden ct al.
1988). These studies also reported avoidance
of agricultural areas, habitats lacking woody
vegetation, and habitats that provided little
horizontal (hiding) cover.

Topography. Cougars used all types
of terrain, including the steepest slopes and
rock outcrops, and all aspects. During all night
monitoring we documented that cougars hunted,
traveled, and rested in a variety of topographic
situations. We suspect there might also be
some avoidance of flat areas, as reported by
Logan and Irwin (1985) and Laing and Lindzey
(1991), but this would be difficult to document
in our study because almost all flat areas had
been cleared for housing, row crops, or
livestock pastures.

During long distance movements,
cougars seemed to prefer the scour zones in the
bottoms of larger canyons. Dirt roads often
paralleled these zones, and typically a cougar
alternated between walking in the road and in
the wash. Ridgetops were also favored travel
routes, especially when a dirt road or hiking
trail created an casy path through chaparral or
other brushy vegetation. Although the
preference for canyon bottoms and ridgetops
for travel was pronounced, it was far from
absolute; on many occasions cougars traveled
midslope along a contour line, along the fall
line of a steep slope, or diagonal to the fall line.
Even when traveling predominantly along a
ridge or wash, cougars made frequent detours
into other topographic situations.

. Fire. Radio-tagged cougars
experienced several large fires during the study.
The animals always successfully avoided the
flames. When a fire occurred within a cougar's
hame range, the cat usually re-entered the
burned area (or at least the unburned patches
within that area) within 2 weeks after the fire.
For example, on October 18-20 1989, a 9000-
acre firc burned portions of Camp Pendleton,
Rancho Mission Viejo, and Cleveland National

Forest. The burned area includes large portions
of Talega, San Mateo, and La Paz Canyons,
which are very important parts of F3's and F4's
home ranges. In the first week following the
fire, both cats avoided the burn area, but started
re-using it within 2 wecks and made extensive
use of the burn within 6 weeks. A similar
pattens of short-term avoidance of bumn arcas
was exhibited by F11 on Camp Pendleton on 2
occasions.

Human use. Radio-tagged cougars
traveled through some rural areas with low
housing density, eg., Williams Canyon,
Santiago Canyon just west of Modjeska, the
cluster of dwellings on Starr Ranch. Cougars
categorically avoided denser arcas such as the
communities of Modjeska, Silverado, and
Trabuco Canyon, although they would skirt
these arcas within 100 meters of the peripheral
homes.

1t is difficult to specify the housing
density at which cougars will cease to use an
area. Cougars clearly tolerate 1 dwelling per
40 acres, if the area is adjacent to unpopulated
arcas. Our best estimate is that the transition
from habitat to nonhabitat occurs at about 1
dwelling per 20 acres. Under ideal conditions
(no tall fences, no free-roaming dogs, low-speed
roads, minimal loss of native vegetation, no
goats or sheep to provoke depredation
incidents, tolerant landowners) we suspect that
cougars might tolerate housing densities as high
as 1 dwelling unit per 10 acres.

Habitat Size and Connectivity.
Because cougars have large home ranges and
do not reach high population density, habitat
must be either contiguous with or connected to
at least several hundred square miles of suitable
habitat. Because the undeveloped portion of
the Santa Ana Mountain Range is only about
2070 km? (800 mi2), connectivity is critically
important, and loss of connectivity is the main
factor threatening to cause many wildlands to
cease being cougar habitat. For example, the
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e . . . . CHAPTER 2. POPULATION DENSITY another young male shot on a depredation
~ San Joaquin Hills, which was ideal habitat with AND STRUCTURE permit in January 1992 (sec below) were also
respect to the fi 4 criteri present in  September 1991 (unless they
esp . . rst . ¢ N na, has not been Thirty-two cougars were radio-tagged immigrated from the Palomar Range). Tracks
cougar habitat since it was isolated from larger during this study (Table 2). The number of indicate that at least 3 other uncollared cougars
. . : radio-tagged animals increased in the first 3 (females or subadults) were present in easily-
areas of habitat. It is simply too small to years as our offort and the size of the study area surveyed areas in late 1991. Furthermore, much
ST ! ved
support a cougar populatlon in isolation. This increased, and then decreased in the final 1.5 of the Cleveland National Forest is not
% " " 5 years as we discontinued capture efforts. These conducive to capture efforts or track surveys,
SllbjeC'[ 1s dlscussed. at ‘greaxsr ]eng"h mn changes. do not reflect changes in cougar so probably several more uncollared animals
Chapters 3 and 4, and in Beier (1993). ""mmhls“a:t' 'm::i 'h:e:l""':ﬂ_ . ;*‘*;"5' wero oot detester ity e reguar
cougars has not cl markedly during appearance of dispersing subadult males that
. years of the study. Although the long-term were not the offspring of radio-tagged females
In s , cougars in the Santa Ana :;:%::si; 1Is O:Sr aﬁ“mb:smdmmﬁe:s[ ;'“::alm that there were additional adult
. 3 R . , we could nof females.
Mountain Range were habitat generalists. detect significant change in this S year period.
b Nonetheless, 3 lines of evidence
Although some h‘abltat types were used more The sample of radio-tagged cougars suggest that a large fraction of the population
than others, cougars were neither obhgate users was largest in August-September 1991; at that (at least those over about 20 months of age) in
A " . time the population consisted of a minimum of the Santa Ana Mountain Range was radio-
of any particular vegetation type, nor did they 7 adult females, 3 adult males (counting M6 as tagged in Fall 1991:
show a categorical aversion to any native ”“'fd““)“’? had sot yet cetablshed o fullsize e
. = territory), 3 subadult males, le cubs, an (1) Depredation incidents. During
vegetation type that included woody cover. In 2 male cubs, for a total of 10 adult and 7 1991, Orange County Animal Control, CDFG
enera] an lan m ﬂl £ Jjuvenile cougars. wardens, or citizens relayed to our study team
& , all land c Santa Ana Mountain about 12 reports of domestic goats or shocp
Range (including the Santa Marganta N Because a relatively large fraction of being killed by cougars. Eight cases were
3 e population was radio-tagged in September promptly investigated (in other cases, the report
Mountain Range, the Santa Rosa Plateau, and 1991, we estimated cougar mumbers in the  was reccived too long afler the fact to be
the Chino Hills) was cougar habitat if it met all Santa Ana Mountains for that month. In these useful). In 7 of these 8 cases, a radio-tagged
. I estimates, cougars are classed as cub (from cougar was almost certainly the offending
5 of the follomng criteria: birth until dispersing out of its mother's home animal, based on its proximity to the fresh
1. The vegcmnon was predmninanﬂy native. range at 18-24 months of age), subadult (from carcass. Although 1 cougar (M12) was the
2 Th . age of dispersal until a stable home range is offender in 4 of the cases, the other cases
; ere was some woody vegetation. established), or adult (over 24 months of age involved 1 uncollared and 3 different radio-
3, The g and exhibiting a stable home range). "Juvenile" tagged cougars.
area had ample prey, especially mule refers collectively to cubs and subadults. We
deer. estimate that there are about 2070 km? (800 Although  7/8 of thesc livestock
- 11 mi?) of suitable cougar habitat (Figure 1). depredations involved radio-tagged cougars, it
4.  There was a.low density of buildings and wauld bo inappropriate to conclude that 7/8 of
human dweumgsA The true population size in September the entire population was radio-tagged. The
, 1991 was larger than the sample of radio- depredations all occurred in the western
5. The area was contiguous or connected to 1agged animals. We made no attempt to  foothills of the range (Santiago Canyon,
the main block of cougar habitat (see capture or radiocollar cubs younger than 10 Williams Canyon, Live Oak Canyon, La Paz
Fi months of age, and we know that at least 2 such Canyon, and San Onofre Canyon). The study
gure ]) cubs (offspring of F10) were alive at that time. team was most active in these foothills
MI3 (a subadult collared October 1991) and throughout the study, and may in fact have
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collared about 80% of the cougars using these
foothills. However, in other parts of the range,
a smaller proportion of the cougars was radio-
tagged.

(2) Highway accidents. Highway
Patrol officers, Camp Pendleton wardens,
police, local Animal Control agencies, and
citizens regularly relayed to us reports of
cougars being hit by automobiles. During
August 1990 through January 1992, we
received 9 such reports (we exclude an
incredible and unverifiable report from Dana
Point). Seven of these 9 accidents involved
radio-tagged cougars (see last Quarterly
Report). The other 2 accidents involved an
animal killed on I-15 near Temecula (October
1990) and a probably valid report of a non-fatal
accident on Basilone Road (Camp Pendlcton,
August 1990).

Again, the collisions occurred in well-
roaded areas which were also the areas where
we were most able to detect and radio-tag
cougars, so we caution that we probably had
not radio-tagged 78% (7/9) of the population.
Nonetheless every cougar faced some risk of a
vehicle collision (each radio-tagged cougar
crossed paved roads on several to many
occasions) and clearly these data show that a
large fraction of the population was radio-
tagged.

(3) Inadvertent recaptures in Roblar
and lower De Luz Creeks. After F10 and her
cubs disappeared in late October 1991, we put
5 snares in her home range and checked them

, for 33 days. Although we did not catch F10, 3
other radio-tagged animals (M9, F15, and F18)
tripped these snares during that time. The

I 4

far more radio-tagged than uncollared cougars
in the vicinity of Roblar and lower De Luz
Canyons.

This evidence strongly indicates that in
September 1991 we had captured at least half,
but certainly not all, of the adult population.
To estimate the total number of adult cougars,
we examined maps of cougar home ranges for
adults of each sex during 1991 and 1989.

Home ranges of adult females did not
vary over the years either in size or in amount
of overlap (Chapter 1). Home range overlap is
well illustrated in the Camp Pendleton area in
1991 (Figure 5) and in several arcas in 1989
(Figure 4). If we extrapolate this amount of
overlap throughout the range, we estimate. that
we had collared about half of the adult females.
Thus, there may have been about 14 adult
females in the entire Santa Ana Mountain
Range in September 1991.

The range may well be capable of
supporting more than 14 adult females. There
was a failure in reproduction in much of the
southern half of the range during 1988 and it is
possible that the number of adults in 1991 may
not yet have rebounded to normal levels. This
would be supported by the fact that 2 adult
females used the Caspers Park area as the core
of their home ranges in 1989 (Figure 4),
whereas no adult female did so during 1991-92
(Figure 5, and road-tracking data: any adult
female would have been detected in almost
daily track searches by our crew or by trained
Park rangers). Becausc Caspers Park is
excellent cougar habitat, it will doubtless be
occupied again. As recruits fill in vacancies
created by recent adult mortality, it seems

snare sites were in peri 1 and ly
portions of the home ranges of F18 and FI5.
Most significantly, no uncollared cougar visited
any of the 5 snare sites during this time.
Although a 30-day effort does not rule out use
of these canyons by uncollared animals
(Chapter 1: home range size), clearly there were

ble to expect that the mountain range
can probably support 3-4 additional adult
females.

A similar map of adult male home
ranges as of October 1991 (Figure 6) includes 2
young males (M6 and M7) who exhibited stable

home ranges for several months. Although the
1991 home ranges of M6 and M7 werc
significantly smaller than those of M2 and M9,
they were far larger and more stable than the
ranges of dispersing males, and probably were
carly adult territories. Based on the minimal
overlap among these ranges and the lack of
suitable habitat not occupied by these males,
probably no more than 1 adult territorial male
was not radio-tagged in September 1991. Male
territory sizes are probably somewhat plastic,
and a larger number of males could probably
cocxist by using smaller territories and
tolerating more overlap. However, it seems
that a reasonable cstimate for the maximum
number of adult territorial males is 7 or 8.

In summary, we estimate that the Santa
Ana Mountain Range contained 10-14 adult

females in September 1991, and that it may be -

able to support an average of 10-19 adult
females in the long run. We also estimate that
the Range contained 4-5 adult (or near-adult)
males in September 1991, and that it may be
able to support as many as 7-8 adult males in
the long run. Juvenile mortality is very high
and variable, as is reproduction, so we offer
only a very rough estimate of 10-20 juvenile
cougars in the Range.

Schoenfelder and Kimple (1979) used
road transects to estimate cougar numbers in
the Santa Ana Mountain Range in 1977 and
1978. They defined any medium or large size
track traveling alone as "adult" (this would
include both subadults and adults as defined
herein).  They estimated 12-18 adult-size
cougars within the 400 squarc miles of the
Santa Ana Mountain Range they surveyed.
Assuming that about 25% of these animals
were subadults, and extrapolating to the current
total of 2070 kee? (800 wi2) of habitat, their
estimate would be 18-27 adults. Our estimate
of 14-19 adults (in Scptember 1991) and 14-27
adults (potential long term carrying capacity) is
similar to theirs. Given the poor accuracy and
precision of track surveys (Van Dyke et al.

1986, Van Sickle and Lindzey 1992, Kendall et
al. 1992), this agreement is probably duc
largely to chance.

Sex Ratio. The ratio of adult females
to males in September 1991 was 1.75:1 for
radio-tagged animals (counting M6 and M7 as
adults; the ratio would be 2.3:1 if M7 is classed
as subadult). Using estimated population size
for Fall 1991, the adult sex ratio was between
2.5:1 (10/4) and 2.8:1 (14/5). In the long-term
the expected sex ratio would be about 2:1
(15/7.5). Most other studics have also reported
a sex ratio of approximately 2:1 (Scidensticker
et al. 1973, Currier et al. 1977, Ashman et al.
1983, Murphy 1983, Hemker et al. 1984,
Logan et al. 1986, Neal et al. 1987, Hopkins
1989). A few studies have reported other adult
sex ratios, but all vary between 1:1 and 3:1
(Hornocker 1970, Seidensticker et al. 1973,
Currier et al. 1977, Shaw 1977, Hopkins 1981,
Quigley et al. 1989).

Carrying capacity. Dividing the long-
term number of adults by the total 2070 kmZ of
habitat, we estimate carrying capacity as 0.7
adult females and 0.35 adult males per 100
km? (or about 2 adult females and 1 adult male
per 100 mi? of habitat). Previous studics have
provided widely varying estimates of density
many of which are roughly the same as our
estimates (Homocker 1970, Seidensticker ct al.
1973, Sitton and Wallen 1976, Currier et al.
1977, Shaw 1977, Hemker et al. 1984, Logan
et al. 1986, Neal ct al. 1987, Hopkins 1989). It
is difficult to determine how well previously
reported densities correspond to our estimate
because some studies lump non-breeding
subadults with adults and because some study
sites were chosen because of atypically high
cougar densities.

HOME RANGES
9? ADULT FEMALE COUGARS
1989

Figure 4. Home ranges of the 9 adult female cougars radio-tagged in July 1989. For each home range all

locations for 1989 are connected in chronological order.

habitat in the Santa Ana Mountain Range.

The heavy solid line encloses 800 mi< of cougar

HOME RANGES
7 ADULT FEMALE COUGARS
1991

Figure 5. Home ranges of the 7 adult female cougars radio-tagged in September 1991. For each home range
all locations for 1991 are connected in chronological order. The heavy solid line encloses 800 miZ of cougar
habitat in the Santa Ana Mountain Range.
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HOME RANGES OF 4 ADULT MALE COUGARS, 1991

Figure 6: Home ranges of the 2 adult male cougars (M2 and M9) radio-tagged in December 1991 and 2 near-
adults (M6 and M7). M8 and M7 continued to expand on these home ranges throughout 1992. For each home
range all locations for 1991 are connected in chronological order, except for M6 (whose range excludes
dispersal movements and includes only Oct 91~Jan 92 locations). The heavy solid line encloses 800 mi2 of

cougar habitat in the Santa Ana Mountain Range.
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CHAPTER 3. DISTRIBUTION AND
TRAVEL CORRIDORS

Cougar Habitat in the Santa Ana Mountain
Range

Using the 5 criteria listed at the end of
Chapter 1, there was about 2070 km2 (800
mi2) of cougar habitat in the Santa Ana
Mountain Range during 1988-1992. We obtain
the same estimate by computing the area within
a polygon enclosing all cougar locations. The
largest uncertainty in this estimate concerns
over 50 kmZ of land in and around the Santa
Rosa Plateau that had a mix of orchards, low-
density housing, and semi-open pasture. These
areas were included in our estimate on the basis
of documented cougar use (usually brief visits).
However, much of this arca was clearly
marginal habitat, and will become unusable if
human use intensifies.

Cougar Use of County Parks East of I-5

All major regional parks east of I-5
‘were cougar habitat. Caspers Wilderness Park,
Limestone Canyon Regional Park, Whiting
Ranch Regional Park, Wagon Wheel Regional
Park, Weir Canyon Regional Park (proposed),
Irvine Regional Park (including the Villa Park
impoundment) and OWNeill Regional Park
(including the Arroyo Trabuco) were all used
regularly by radio-tagged adult cougars. Each
of these 7 parks was an important part of the
home range of at least 1 radio-tagged adult
cougar.

In addition, Peters Canyon Reservoir
Regional Park and Santiago Oaks Regional
Park were both used by subadult radio-tagged
cougars, although we never documented use by
any adult cougar. Only one cougar (M5) used
Peters Canyon Reservoir. He first encountered
and used the reservoir during his dispersal
explorations, but most of his use of the area

was after he broke his hip and knee in a vehicle
accident. Both M5 and MI0 used Santiago
Oaks Regional Park (both after their vehicle
accidents).  Although both parks offered
cxcellent habitat in terms of good native
vegetation, ample woody cover, and ample
prey, each was marginal with respect to
housing density and connectivity (see Chapter
1: habitat use). Both parks were immediately
adjacent to and nearly surrounded by high
density housing tracts, and both had only a
narrow connection to the central block of
habitat. Indeed the only non-urban terrain
adjacent to Peters Canyon Reservoir was an
open grassy area nearly 400 m wide, with only
2 thin stringers of shrubs leading toward larger:
suitable habitat.

Peters Canyon Reservoir will become
unusable by cats if the Eastern Tollroad or East
Orange Project is built. Even without these
projects, it will remain marginal and rarely-
used habitat.

In contrast, good riparian vegetation
connects Santiago Oaks Regional Park to Irvine
and Weir Canyon Parks. Santiago Oaks
Regional Park will probably continue to receive
occasional use by cougars, especially by
dispersing juveniles and injured animals.
However, if the proposed Eastern Tollroad (and
the tract homes that follow it) isolates Irvine
and Weir Canyon Regional Parks from the
central habitat area to the east, it will remove
cougars from all 3 of thesc Regional Parks.

We never documented any cougar use
of Carbon Canyon Regional Park in the Chino
Hills. Nonetheless it did meet all S criteria for
cougar habitat, and we belicve that it was
occasionally used by cougars during 1988-
1992. It certainly will be potential cougar
habitat as long as cougars remain in the Chino
Hills.

All regional parks, except Caspers
Wilderness Park, will become unusable by
cougars if urbanization isolates them from the
central habitat block. Loss of the Limestonc
Canyon-Whiting Ranch Parks complex would
be a severe blow to the cougar population, and
such isolation is certain to occur without
careful management of urban growth along
Santiago Canyon Road. The proposed Eastern
Toliroad and the housing tracts that will follow
it will (unless carefully planned) similarly
prevent cougars from using Irvine Regional
Park and the proposed Weir Canyon Regional
Park. Ongoing and future urbanization,
especially that associated with the proposed
Foothill Tollroad, threaten to isolate O'Neill
and Wagon Wheel Regional Parks. These
issues are discussed at greater length under
"corridors" below.

Cougar Use of the San Joaquin Hills

West of Interstate 5 there is only 1 area
- the San Joaquin Hills - that meets 4 of the 5
criteria for cougar habitat. The San Joaquin
Hills offer ample native vegetation, woody
cover, and prey (including mule deer). About
75 km? (29 mi2) of the area had low
(essentially zero) housing density in 1990-91.
The area included 5 relatively pristine canyons:
Muddy Canyon, Moro Canyon, Emerald
Canyon, Bommer Canyon, Shady Canyon, and
Wood Canyon. Good habitat also existed in
portions of Laguna Canyon and about half of
Los Trancos Canyon. The only missing habitat
element lacking was connectivity, with about 5
. km (3 mi) of urban sprawl isolating these hills
from the main block of cougar habitat.
Although this area became isolated only about a
decade ago and probably supported a few
cougars for scveral years afterward, our
population model (Chapter 4) demonstrates that
an area of this size cannot sustain a breeding
population of cougars.
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Nonetheless, there were persistent
reports of cougars being sighted in the San
Joaquin Hills. On several occasions (October 8
1989, 2 dates in winter 1990, and September
21, September 30, and October 3 1992) we
were able to initiate track surveys within hours
of such reports. On each occasion we searched
the site of the report and adjacent washes,
ridges, trails, and dirt roads for tracks.
Although tracks of many species were evident,
no cougar tracks were seen.

On the chance that 1-2 cougars might
still be hanging on in the San Joaquin Hills, we
undertook intensive track surveys in the San
Joaquin Hills from May 21 through May 26
1990 (6 consecutive days).  Dusty road
conditions were optimal for tracking on all
survey routes. On each survey, we covered a
Basic Survey Route consisting of 2 tributaries
of Laguna Canyon and the full lengths of Moro,
Shady, Emerald, and Wood Canyons. Portions
of Bommer, Los Trancos, and Muddy Canyons
were covered on some of the survey dates. A
detailed route map was included in this study's
Quarterly Report dated August 1 1990. To
design the Basic Survey Route we first
identified the roads that traversed the best
cougar habitat, selecting those that crossed the
area from one developed edge to the other. In
addition to the Basic Survey Route, on each
day we also covered some road segments on

canyons or ridges. On average, cach
secondary segment was covered twice during
the survey period.

Our rationale in repeatedly checking
the same long roads daily for a week was based
on the habits of radio-tagged cougars.
Although a cougar may remain in one place for
3-4 days while feeding on a deer, over the
course of a week there are several nights during
which the cat hunts, traveling several km per
night. The only exception is a mother with
newborn cubs who may remain within 2 km of
the den for the first few weeks postpartum. In
all other circumstances, we would expect a

cougar to cross dirt roads on several occasions
during a week-long period.

The track survey was usually carried
out by a 2-person team. One person drove the
vehicle at 5-8 mph while the second sat on the
hood and searched the ground for tracks. On 2
survey dates, the route was covered by a single
observer. On these days the observer attempted
to compensate by driving very slowly and
frequently stopping to investigate on foot.

No cougar tracks were detected on any
of the surveys. We did find tracks of prey
species, including deer, cottontail ~rabbits,
coyotes, raccoon, fox, opossum, and bobcat.
Emerald Canyon had markedly more deer
tracks than the other canyons surveyed.

Because our coverage of the area was
so thorough and the tracking conditions so
good, we conclude that cougars no longer live
in the San Joaquin Hills.

Wildlife corridors

A wildlife corridor is a piece of habitat,
usually longer than wide, with vegetation and
topography that facilitate the movements of
wild plants and animals from 1 large patch of
suitable habitat to another (Harris and
Gallagher  1989). Forman and Godron
(1986:364-426), Adams and Dove (1989), and
Harris and  Gallagher (1989) provide
comprehensive reviews of the literature on
corridors.

Over most of the cougar's range in
North America, cougars have access to a vast
interconnected landscape and there is no
pressing need for corridors. In the Santa Ana
Mountain Range, however, urbanization has
nearly isolated the cougar population from the
only adjacent population (in the Palomar
Range) and urban growth will fragment most or
all of the population into non-viable sub-units

unless linkages are maintained among habitat
patches. Without careful planning, the 5059-ha
(12,500-acre) Chino Hills State Park and all
but one of Orange County's Regional Parks will
soon become isolated and unusable as cougar
habitat. Even cougars in the central block of
habitat, including Caspers Wilderness Park, are
at great risk if the Santa Ana Mountain Range
becomes isolated from the Palomar Range
(Chapter 4, Beier 1993). Our dispersal data
(Chapter 6, Beier 1993, manuscript in

clearly  d that
dispersing cougars will find and use suitable
corridors if available.

Factors influencing corridor suitability for
cougars

Although this section deals solely with
factors influencing corridor suitability for
cougars, any corridor design should consider
the needs of more than a single species. Beier
and Loe (1992; included as Appendix 4 in this
report) and Harrison (1992) should be
consulted for an overview of such issues. In
evaluating a potential corridor, it is important
to keep in mind that a corridor facilitates travel
for the entire distance between 2 significant
habitat areas, not simply for the length of a
highway underpass or other constriction. In
rapidly urbanizing southern California, no
corridor will be effective unless it encompasses
the entire corridor length and explicitly
connects to 2 or more larger habitat areas.

Applied to wildlife corridors, the term
"design" is not used in its traditional sense of
drawing a plan on a blank slate. Instead
corridor design involves preservation of an
existing travel route, minimizing impacts to an
existing route, or leaving a route in an area that
formerly allowed unobstructed movement. We
cannot usually design corridors that force
animals to travel in locations that are
convenient for development plans. Therefore, if
a project may impact a corridor, the project

24

November 2014 Esperanza Hills



Responses to Comments

Final Environmental Impact Report

page 978

proponent should be required to monitor animal
use of the corridor area both pre- and post-
project (Beier and Loe 1992).

For cougars, the major factors
influencing success of a movement corridor are:
o location: a cougar cannot use the corridor

unless its normal travel pattern causes it to
encounter  the  corridor  entrance.
Conversely, a corridor along 2 natural
travel route is likely to be used even if
habitat conditions within the corridor are
suboptimal. Foster and Humphrey
(1992:17) noted: "Most importantly,
[corridors] must be located where animals
naturally [travel]. Thus prior knowledge of
i travel  land: i

dark areas and away from city lights. Thus
lighting would probably also be effective in
deterring an animal from entering a "cul-de-
sac corridor” that looks inviting at its
entrance but which leads to urban areas
instead of good habitat (e.g., Temecula
Creek).
roads: Roads can render a corridor useless
or cause animal injury and mortality.
Where heavily-used roads cross a corridor,
a bridged undercrossing is preferable to a
culvert, and fencing can guide animals
away from a high-speed road and toward
the underpass. In Florida, an 8' x 24
precast segmental box culvert with 2.5%
grades was a cost effective design with high
ility of use by large wildlife,

travel routes of the large: animals is
essential.  [Corridors and]

including cougars (Florida Department of
i 1992). Foster " and

installed away from such crossing points
are ineffective.” Thus cougars are much
more likely to cross State Route 91 via the
suboptimal crossing at Coal Canyon than
via the superior undercrossing 1.6 km east,
simply because Coal Canyon is a well-used
cougar travel route. In our intensive
monitoring sessions, we have identified the
routes by which cougars traveled among
various parks and protected areas. In
planning future urban growth, these routes
provide ideal corridor sites. In the absence
of data from radio-tagged animals, canyons
with scour zones, or ridgelines free of
artificial light, are likely locations for
cougar travel routes.

e cover: Some native woody vegetation
should be present to provide visual cover.
Cougars will move up to 400 m across
open terrain within a wildland matrix, but
would not move across this length of open
terrain with dense housing on either side.

o lighting: cougars travel mostly at night and
avoid brightly-lit areas.  Lights are
especially detrimental in a bridged

i In several itori
sessions, radio-tagged dispersers exploring
new terrain apparently oriented toward
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Humphrey (1992:25) recommend that
animals should have an unobstructed view
of the habitat or horizon on the opposite
side of a crossing structure, and that
medians be open rather than covered.
However, if the median is narrow, an
opening may admit more noise and debris
than light, and should probably be covered
(Reed et al. 1975). The Florida study
found that a 10-12-ft high chain-link fence
topped with 3 strands of barbed wirc was
effective in inducing cougars to stay off
highway right-of-way and use underpasses.
We believe that a chain-link fence 8 feet
high topped with 1-2 outrigger strands of
barbed wire would also be effective and
cheaper. A cougar could, but probably
would not, climb or jump such a fence.
Humphrey (1992) provides an excellent
annotated bibliography on the limited
literature relating to wildlife undercrossings
and highway fencng. We believe that
overpasses would also be readily used by
cougars if the roadbed is recessed into the
terrain, if the overcrossing is free of
artificial light, and if there is appropriate
visual screening so that the animal does not
expose itself to view. On rural roads,

vehicle speeds can be kept low through
appropriate design elements (¢.g., curves,
grades, narrow road width, speed limits).
Rural access roads should be 1.5 lanes
wide with pullouts to encourage slow
driving; wildlife undercrossings would not
be necessary on such roads.

o disturbances: Unrestrained domestic dogs
can harass cougars (and other wildlife) and
render a potential corridor unusable. Dogs
may be less of a problem adjacent to tract
homes (where pets are usually restrained at
night) than adjacent to a rural community,
where dogs often roam free. Daytime use
of a corridor by equestrians and hikers is
fully compatible with use for cougar
movement. Rural housing impacts can be
minimized by having housing pads set back
from stream courses or ridgetops, and by
requiring large (10-40 acre) minimum
parcel sizes.

o frequency of use: A corridor between the
Santa Ana Mountains and the Palomar
Range need be used only by a handful of
immigrants per decade, with each animal
making a single passage. In contrast,
because the Chino Hills is smaller than an
adult male home range, it requires a linkage
that will allow a male to repeatedly use the
corridor to breed with the resident females.
The Regional Parks, being smaller than an
adult female home range, require high-
quality, preferably multiple linkages, to
allow resident females to use them as part
of their home range.

o width: It is impossible to specify a general
minimum width, because the width needed

, depends on all of the above factors, and
also on the length of the corridor. Width
can also vary along a corridor.  For
instance, a width of 10 feet may be
acceptable for a road undercrossing but not
for the entire length of a corridor. As a rule
of thumb, if other conditions (woody cover,
no lighting, freedom from dogs, canyon
bottom location, etc.) are met, we suggest
that a corridor designed for use by cougars
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should be at least 100 m (300 ft) wide if the
total distance to be spanned is 800 m (¥
mi) or less. To the extent that other
elements are deficient, and as the corridor
length increases, corridor width should also
be increased.

As mentioned above, knowledge of the
traditional movement patterns of the target
animal is the most important factor in corridor
design. By intensive monitoring of individual
focal animals, we leamned the actual routes by
which cougars traveled from the protected core
area (Table 1, Figure 1) to most regional parks
and smaller protected parcels. We describe
these routes in the remaining sections of this
chapter.  Although most these routes now
traverse pristine open space, they will become
corridors (at best) as continued urban growth
removes the adjacent habitat.

‘The most critical link: the Pechanga
Corridor from the Palomar Range to the
Santa Ana Mountain Range

Due to past urban growth, the cougar
population in the Santa Ana Mountain Range is
isolated from all other cougar populations
except that in the Palomar Range to the
southeast (Figure 1).  Aerial photographs
suggest that the amount of habitat and the size
of the cougar population are much larger in the
Palomar Range. A corridor to allow
immigration from the Palomar Range is
necessary to insurc survival of our cougar
population (Chapter 4, Beier 1993). Any
viable corridor must link the Palomar District
of Cleveland National Forest and the adjacent
Pechanga Indian Reservation (the westernmost
protected area in the Palomar Range) to San
Diego State University's Margarita Field
Station (the easternmost protected area in our
mountain range) (Figure 7). If successful, The
Nature Conservancy's Santa Margarita River
Project will allow movement westward from the

SDSU parcel to Camp Pendleton and the
Trabuco Ranger District.

We have named this linkage the
"Pechanga Corridor" because Pechanga Creek
is the main watercourse leading between the 2
areas. The 2 main threats to this linkage are I-
15 and urban growth in and south of the City of
Temecula. Although 1-15 is the biggest hurdle
today, within a few short years urbanization, if
not controlled, will present an even more
i le barrier. This report's focus on I-
15 should not obscure the fact that an effective
corridor must be much longer than a highway

These patterns clearly show that the
natural travel route for cougars leads them to
cross I-15 at the crest just north of the Border
Patrol Station. This is certainly the crossing
point for any cougar traveling in the critically
important westward direction, because urban
sprawl  strongly discourages  west-bound
cougars from approaching I-15 north or south
of this area.

Beier (1993) was pessimistic about the
present utility of this corridor. But the number
of attempted crossings since that paper went to
press suggests that dispersing  cougars

ionally have crossed from east to west

underpass. In the following discussion, bear in
mind that only west-bound immigration will

reduce extinction risk. Because the cougar
population in the Palomar Range is much
larger, it does not need immigrants from the
Santa Ana Mountain Range.

During our study several cougars
attempted to cross I-15 to move between the 2
mountain ranges (Figure 8). Between October
1 1990 and December 31 1992, 3 cougars were
killed on I-15 just north of the Border Patrol
Station and a fourth cougar was killed on I-15
just north of Flynn Nursery at the north edge of
the village of Rainbow. The dispersing M12
crossed I-15 about 500 m south of the Santa
Margarita River. The dispersing M5 was
initially captured and radio-tagged after being
treed by domestic dogs in the city of Temecula;
his tracks indicated that he had come from the
confluence of Pechanga and Temecula Creeks,
about 700 m upstream from the Santa
Margarita Bridge. He probably had reached

. this confluence from the Santa Margarita River.
From the west, M7 approached I-15 at the
Santa Margarita River on several occasions,
and may have made short forays east of I-15.
During our study no cougars were road-killed
elsewhere along I-15, nor did we have evidence
that any cougars approached I-15 outside of
this same area.
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across I-15, and in sufficient numbers to benefit
the cougar population. During 1990-92, night-
time traffic on I-15-was light and the five road-
kills may have been matched by a similar
number of successful (but less detectable)
crossings. As few as 1 or 2 successful west-
bound dispersals during that 2-year period
would significantly benefit the cougar
population in the Santa Ana Mountain Range
(Beier 1993).  Nonetheless, we have not
documented a single successful west-bound
crossing of I-15.

Unfortunately, as traffic volumes
increase in concert with urban growth, cougars
will soon be unable to make at-grade crossings
of 1-15. Of equal concemn, there is no safe
underpass within 1 km of the ridgetop crossing
area. Cougar habitat abuts I-15 only for about
6 km starting at and south of the Santa
Margarita River bridge. There were 3 bridges
and about 10 culverts on I-15 between
Temecula and Mission Road (Fallbrook). None
of the culverts offered a suitable undercrossing.
All culverts were corrugated metal pipes 3 or
3V, feet in diameter (except 1 that was 6 feet in
diameter), at least 150 feet in length, and
steeply sloped with no light visible from the
other end.

Of the 3 bridges, only the bridge over
the Santa Margarita River is currently a

feasible undercrossing for regular usc by
cougars. The bridge at Rainbow Creek is

unusable because a trailer
| park lies squarely under
and alongside this bridge,
| and to the cast the creek
‘ meanders through an open
| area with large container-
| stock nurseries.  The
| bridge for a 2-lanc paved
‘ road 650 m south of
Rainbow Creek does not
lic along a natural travel
corridor for  cougars,
especially for a west-
bound animal, due to the
P village of Rainbow with
| its housing and large
| nurseries. The . Santa

| Margarita Bridge is an
‘ excellent  undercrossing
| structure, and the River
| itself would readily lead a
west-bound cougar into
the central habitat block.
However, urban sprawl in
Temecula ~ makes it
difficult for a cougar to
encounter the underpass
| from the west. Pechanga
Creek (the best
watercourse leading west
toward the bridge) has
been highly devegetated,
| lined with concrete on
| parts of its north bank,

“Figure 7- The Pechanga Corridor is the only potential area for cougar movement
between the Santa Ana Mountain Range (west of I-15) and the adjacent
population in the Palomar Range (east of I-15). Thick dashed line =

subject to light pollution
from adjacent housing
tracts on the north bank,

wildland/urban edge. Note that Temecula Creek, TC, is a cul-de-sac corridor (it and has a large golf

dead-ends in unsuitable habitat). During August 1990-December 1992, 3

course resort on the south

cougars were road-killed at point K4 (just nort of the Border Patrol station, bp),

1 cougar was killed at K1, 1 cougar (M5) was treed by domestic dogs near the side.

Temecula cul-de-sac at M5, and M12 crossed eastward along line A-B, passing

near the golf course, g. The 3 options for allowing safe west-bound animal Without

movement are restoration of Pechanga Creek (PC), using fencing to divert
animals to the suitable underpass at u, or an overpass at K4. SMR = Santa

Margarita River.
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preventive action,  this
corridor will be lost.
There are 3 options for
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insuring the future integrity of this linkage, and
a 4th option requiring continued human
intervention:

1. Restore Pechanga Creek.
Pechanga Creek leads directly to the only
suitable undercrossing. Restoring the creek
would be costly but would protect a corridor of
regional significance. If this option were taken,
restoration measures should include:

o Physically prevent vehicles from driving
in the creek bottom

. Enhance native vegetation in Pechanga
Creck. Revegetate a strip of land (at least
35m wide) along the Creek-Golf Course

edge.

o Direct lighting from creckside homes
away from the creck. Prevent free-
roaming dogs in the creek. Unleashed
dogs keep out not only cougars but also
deer and other species whose presence
would make the creek attractive to
cougars. In 1990 we found no deer
tracks, pellets, or other deer sign in the
Creek, probably due to high use of the
Creek by dogs.

. Discourage  cougars from  moving
upstream along Temecula Creek from its
confluence with Pechanga Creck. In
1990-92, Temecula Creek had a denser
riparian forest and greater water flow,
and probably would appear more inviting
to a dispersing animal than Pechanga
Creck. However, 800 m above the
confluence it "dead-ends” in tract homes.
Cougars can probably be deterred from
entering the cul-de-sac by installing bright
lights and removing a small amount of
riparian vegetation near the Wolf Valley
bridge.

. Prevent further urbanization along and
south of Pechanga Creek.

e Fence I-15 south of the Margarita Bridge
to prevent animals from being killed
there.
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2. Divert animals from the ridge
route toward the River undercrossing. The
natural travel route for west-bound cougars
follows the ridge to an at-grade freeway
crossing just north of the Border Patrol station.
As traffic volumes increase, animal mortality
will increase and eventually this route will
become infeasible. To prevent road-kills and
preserve a crossing, several measures would be
needed:

o Fence I-15 from the village of Rainbow to
the Santa Margarita River; the fence
should be at least 8 ft high with a barbed-
wire outrigger. Hopefully at least some
west-bound animals encountering  this
fence would make the "right" decision to
turn north rather than south.

. Keep the area along the fence as wild as
possible. A west-bound cougar deflected
by the fence would have to follow the
fence north for 1500m, including 700m of
golf course, before reaching the Santa
Margarita River. The golf course along
most of this area is relatively wild, and
was traversed by M12 in January 1992.
However, it would help to redesign the
open area around the driving range area;
its large fences intersect the animal travel
route.

e  Prevent urbanization along the wooded
ridge that leads from the east to the
current crossing area.

3. Build an overpass at the natural
crossing area. A frecway overcrossing at the
natural travel area just north of the border
patrol station would maintain the linkage.
Because I-15 is dug into bedrock for about 1.5
km north and south of this crossing area, it
would be nearly impossible to retro-fit an
underpass here. The overpass would in effect
create a tunnel for vehicular traffic on I-15. If
wide (say 100 ft), covered with natural
substrate and vegetation, and with sidewalls to
block vehicle light and noise, such an
overcrossing would probably facilitate cougar
movements at least as well as any other option.

Dirt roads (closed to motor vehicles at night)
leading to either end of the overpass would
further enhance the corridor, because cougars
and other animals often to use such roads to
travel through woody vegetation. Such roads
would also allow the overcrossing to be used by
hikers and equestrians. This option should also
include freeway fencing and preventing
urbanization along the ridge east of the crossing
point.  This option is novel but may be
appropriate given this Tegion's accelerating
urbanization.

4. Import animals into the Santa Ana
Mountain Range. When a cougar enters a
residential area without posing a threat to
human property or safety, the current policy of
California Department of Fish and Game
(CDFG) is that the animal is captured and
‘moved to the nearest appropriate habitat. Such
incidents occur regularly in southern California.
Several administrators have suggested to us
that this policy could be modified to favor
translocating such non-problem animals into the
Santa Ana Mountain Range. Although clearly
more artificial and less acsthetically pleasing
than maintaining natural connectivity and
letting cougars immigrate on their own, such an
approach may be feasible. However, it would
clearly be an unprecedented experiment, and
would require a commitment (by CDFG) and
funding (most appropriately from the planning
agencies and developers that cause loss of
existing linkages) in perpetuity. If such an
option is pursued, it should include:

o  importing only animals of dispersal age
(12-28 months of age).

«. importing only animals from a similar
habitat type in southern California.

o monitoring the results. This would be a
large experiment. Transplanted animals
would suffer high mortality, and could
disrupt the social structure or resident
cougars; such impacts would depend on
the existing demographics of the
population. If the translocation option is
chosen, many resident cougars and all
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transplanted animals should be radio-
tagged and monitored. The monitoring
effort should continue for at least 20
years, with annual support similar to that
expended in our study.

Chino Hills State Park to Trabuco Ranger
District

A wildlife corridor for cougars between
the Santa Ana Mountain Range and the Chino
Hills will allow cougars to use an area (the
Chino Hills) that cannot support a population
of cougars if it were to become isolated (Beier
1993). Quite simply, if there is no corridor,
then there will be no cougars in the Chino Hills.
To be effective, such a corridor must not
simply be a freeway underpass, but must reach
from Trabuco Ranger District and the adjacent
Tecate Cypress Reserve in upper Coal Canyon
(the northernmost protected parcels in the Santa
Ana Mountain Range) to Chino Hills State
Park (the southernmost protected parcel in the
Chino Hills).

We approached our evaluation of
potential movement  corridors from the
perspective of a cougar attempting to travel
north from the Santa Ana Mountain Range into
the Chino Hills (Figure 8). State Route 91
(Riverside Freeway) and associated urban
growth form a narrow band separating the
Chino Hills on the north from the Santa Ana
Mountain Range to the south. Cougars can
approach the south side of Highway 91 along
the entire 5.5 km from Gypsum Canyon to the
Green River Road exit. Unlike I-15 near
Temecula, the Riverside Freeway's 8 lanes are
too busy at night to allow safe at-grade
crossings by wildlife. There were 11 culverts
and 3 vehicle underpasses in this 5.5-km
section. Seven of the culverts were < 3 ft in
width and height and were located such that it
would be nearly impossible for a cougar to find
the entrance. Two others (a 4-ft diameter
cylinder and a 5-ft wide box) were similarly

inaccessible. On May 7 1991 M10 was struck
by a vehicle on the Riverside Freeway within
50 feet of the 5x5-foot box culvert, which was
inconspicuous from as close as 20 feet away.
Only 2 culverts (B Canyon and Coal Canyon)
were large (10 ft wide and 8-12 ft high) and
located at canyon mouths where cougars could
reasonably be expected to encounter the
entrance; these are considered in greater detail
below.

Of the 3 underpasses, the Mindermann
or Green River underpass (a 1-lane paved
access road for the old Minderman Ranch) did
not lic along a canyon or ridge and would not
be encountered by a traveling cougar. The
Gypsum Canyon Road underpass was at an
excellent location with respect to topography
and cougar travel patterns, but the 500-m long
underpass was occupied by the Gypsum
Canyon Road interchange, where heavy traffic
precluded cougar use. In August 1989 (even
before the interchange was opened to Bridge
traffic), F8 was road-killed at this interchange.
Only 1 vehicle underpass (Coal Canyon) was
located along a natural travel route and was
undisturbed enough to allow cougar passage.
Because this underpass lies immediately
adjacent to the Coal Canyon culvert, the 2 are
considered together below.

The 2 potential culverts and 1 vehicle
underpass thus yield only 2 potential crossings
of SR-91:

1. Coal Canyon. The Coal Canyon

Road vehicle underpass and the twin box
. culverts alongside it offer by far the best route
to cross SR-91. The main factor is that it lies
at the mouth of Coal Canyon, a major wildlife
travel route. We have abundant evidence that
Coal Canyon is a major travel route. Coal
Canyon was used by 6 radio-tagged cougars
(F5, F6, F17, M6, M8, and M10), three of
which either crossed or attempted to cross the
freeway there. The dispersing juvenile M10
moved from Camp Pendleton, entered upper
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Coal Canyon for the first time on May 8 1991,
moved rapidly down the Coal Canyon to the
freeway on May 9, and was struck on the
freeway May 10. In April 1991, M8 entered
the Chino Hills, almost certainly via this
corridor, and was later road-killed at the north
end of the Chino Hills. Most dramatically, M6
traveled this corridor at least 22 times during
June 1 1991 - December 31 1992 (Figure 8).
Finally, 1-2 uncollared cougars (probably 1
juvenile female based on track size) used the
culvert to cross the freeway in 1991.

On 18 of his 22 crossings, M6 used the
box culvert under SR-91. On the other 4
crossings we found no tracks in the excellent
substrate in the B Canyon or Coal Canyon
culverts, so we conclude he used the’ (paved)
vehicle underpass. M6's preference for a
culvert is not typical of cougars confronted with
roads. Other radio-tagged cougars preferred to
cross 2-lane paved roads at grade rather than
use a culvert directly in front of them, and all
cougars used bridged undercrossings without
hesitation.  Certainly with enhancement of
woody vegetation in the underpass, the vehicle
underpass would be the preferred route for all
animals.

2. B Canyon. The B Canyon culvert
lies about 400 m cast of the clubhouse for the
Green River Golf Courses. Its canyon is well-
wooded and has a spring in its headlands. A
cougar in B Canyon could follow it to the
culvert, which is physically ideal for animal
movement. The problem then becomes getting
into B Canyon, which now receives little cougar
use. Even M6's, whose home range straddles
SR-91 (Figure 8, Figurc 23), has never used the
B Canyon crossing and has never been located
in B Canyon. Only 2 radio-tagged cougars
(M10, F5) were documented using B Canyon;
both of them entered via the lowermost main
tributary of Coal Canyon (Cut-Across Canyon
in Figure 8). Thus B Canyon, already rarely
used, would receive extremely little use if the
main access via Cut-Across Canyon is removed

by urban growth. Dispersing cougars are so
proficient at finding travel routes that a rare
disperser probably would use B Canyon to
enter the Chino Hills even if Coal Canyon is
destroyed. However, the Chino Hills is such a
small area of habitat that it needs more than |
immigrant every few years: it needs regular
visitation by an adult male (Beier 1993). In

“‘Vorba Linda
\\
TR

’

short, the Chino Hills need visitation such as
was demonstrated by M6's use of Coal Canyon
Corridor in 1991 and 1992 (Figure 8, Figure
23). B Canyon does not allow this level of use
today, and it is inconceivable that it would do
so if access to B Canyon from Cut-Across
Canyon were lost.

On March 3
1992, the Anaheim City
Council voted to allow
construction of up to
1500 homes in Coal
Canyon. The Council did
so despite the conclusion
in the City's EIR that the
project would "result in
the loss of potential for a
cougar population to
occur in the Chino Hills."
By guaranteeing the loss
of cougars from the Chino
Hills, the project would
also reduce the amount of
habitat available to the
cougar population in the
Santa Ana Mountain
Range by about 8%.
adding to the risk of
extinction for the larger
population (Figure 11).

No  construction
has begun on the Coal
Canyon project, in part
because the City
stipulated that no building
permit can be issued nor
any homes sold in Coal
Canyon until additional

Figure 8. The corridor at Coal Canyon (CC), is the only route capable of lanes arc added to SR-91.

allowing the frequent movements needed to maintain cougars in the Chino Hills
B Canyon (B) provides a suitable undercrossing but is not a major travel route.
Cougars access B Canyon via Cut-Across Canyon (cac). A proposed housing
tract would block both Coal and Cut-Across Canyons. G = Gypsum Canyon.

Thus there is still an
opportunity to plan urban
growth in a way that

Dotted lines indicate M6's travels during May-Dec 1991, including 12 of his 22 preserves the Coal

passages through the Coal Canyon Corridor.

Canyon Corridor.  The
following  steps  arc
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necessary for corridor preservation:

. minimize urban growth in Coal Canyon
(including the parcel in Yorba Linda just
north of SR-91) and along the Grecn
River Golf Course.

o Increase the amount of woody vegetation

Yorba Linda. During 1992, Yorba Linda
approved language in its General Plan stating
that the Yorba Linda will protect the corridor if
the City of Anahcim will co-operate in the
effort.

. Significant planning has also been
made to protect the eastern corridors, although
problems remain. To mitigate impacts to wild-

the southern edge of the proposed Las Flores
Planned Community and added plans for a
bridge to Antonio Parkway just south of Oso
Parkway. These measures will effectively miti-
gate the impact of these 2 projects on wildlife

life movement, the County of Orange modified

near the underpass. Ideally take the creek w5 3 = | . To mitigate
out of the culvert and into the underpass, O'Neill-Arroyo Trabuco-Wagon Wheel impacts further east, the
removing the pavement and adding Regional Parks to the Protected Core Area TCA  added  several

vegetation to the underpass.

o fence SR-91 to funnel animals toward the
underpass and culvert and keep them off
the freeway.

o keep night-time vehicle traffic at the Coal
Canyon Road interchange at its present
level, (ie., virtually no vehicle usc at
night). Remove the existing lighting in
the underpass.

o If possible, increase shrub and tree cover
at the edges of the golf courses, and on
the large grassy field just northeast of
Scully Hill.

Because many of these steps could be
implemented when new lanes are added to the
Riverside Freeway, Paul Beier conveyed these
recommendations to CalTrans on February 6
1992; Beier stressed that the growth-inducing
impacts of the freeway were the most critical
issue to address and quoted the City of
Anaheim's conditions of approval to the effect
that 9,500 homes could not be built or sold in

At least 10 radio-tagged cougars (F1,
F2, F13, M2, M3, M4, M8, M10, M12, M13)
used the Arroyo Trabuco and Wagon Wheel
Parks during this study. Animals moved to
these Parks from the central habitat block by
using both northern and castem routes (Figure
9). The 2 northern routes are based on
overnight monitoring sessions on F1 and M12,
and the 2 eastern routes are based on overnight
monitoring on M8, M1, F2, and M2, and a long
series of tracks by an uncollared cougar.
Although the Arroyo Trabuco appears a logical
corridor on a map, cougars avoided the Arroyo
Trabuco for about 2 km of its length, starting at
the developed portions of ONeill Park and
continuing well north of Live Oak Canyon
Road.

These routes will remain viable only if
protected along their cntirc length between these
smaller parks on one end and either National
Forest Land (to the north) or Caspers Park (to

bridges, and shifted part
of the alignment of the
Foothill Tollroad. As of
late 1991, however, the
TCA had not resolved the
problem of how to build
the interchange  with
Crown Valley Parkway
without blocking one of
the routes. Most impor-
tantly, the underpasses
provided by TCA do not
in themselves protect the
entire length of these
travel routes. In the long
term,  Tollroad-induced
urban growth will cut off
these corridors  unless
effective restrictions are
put on future land use.

‘Weir Canyon-Santiago

Gypsum and Coal Canyons until CalTrans the cast) on the other ends. Maps describing Oaks-Irvine Regional
widened SR-91. CEQA requires an EIR for these routes were given to the County of Parks to Trabuco

any project with growth-inducing impacts, and Orange and the Transportation Corridor Ranger District

an appropriate mitigation for this induced Agencies (TCA) in 1991. Both the County and

growth would be for CalTrans to work with the the TCA responded with good-faith efforts to Eight radio-

, Cities of Anaheim and Yorba Linda to develop
a cross-jurisdictional plan to preserve the
wildlife movement corridor. In late February
1992 CalTrans issued a statement that no EIR
was needed for the project.

The third entity with planning authority
over the Coal Canyon Corridor is the City of
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‘minimize impacts to these routes.

Excellent regulations for protecting
wildlife movement along the northern routes
were included in the recent Foothill-Trabuco
Specific Plan. If these regulations are strictly
enforced. thesc northern routes should remain
usable by cougars and other wildlife.

tagged cougars (M5, M6,
M10, M11, MIi2, F6, F5,
F8) used the proposed
Weir Canyon Regional
Park. Most of these ani-

Figure 9. Linkages between O'Neill Park (OP), Arroyo Trabuco (AT), Wagon

‘mals also used at least the

Wheel Park (WW) and the central habitat block (Cleveland National Forest -  Villa Park impoundment

CNF, Caspers Park - CP, and Starr Ranch - S).

Dashed lines indicate  within Irvine Park, but we

approximate edge of habitat, thick lines indicate paved roads, thin lines indicate  believe that only 2 (M5,
approximate cougar travel routes. MV = City of Mission Viejo; RSM = Rancho M) used Santiago Oaks
Santa Margarita; Coto = Coto de Caza. Note that the Arfoyo Trabuco 1S @ p,ry  Dyring 1988-1992

narrow corridor of habitat lined with tract homes.
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there were no significant barriers to animal
movements in the 6 km (4 mi) between these
contiguous 3 parks and the Trabuco Ranger
District (the nearest parcel in the protected core
area).

However, the combined impact of the
proposed 8000-home Mountain Park project,
the proposed 13,000-home East Orange project,
the proposed . Eastern Tollroad, and future
(Tollroad-induced) urban growth threatens to
sever the connection between these 3 parks and
National Forest land. In the draft EIR
released in late 1991, the TCA committed itself
to only 1 wildlife undercrossing, to be provided
by a bridge over Santiago Creek. Unfortu-
nately, this bridge does not correspond with the
travel Toutes of radio-tagged cougars and it is
unlikely that it would be used by them. 1t will
become impossible for cougars to use the San-
tiago Creck undercrossing after the 13,000-
home East Orange project is built upstrcam.
TCA listed (but did not promise bridges at) 5
additional potential crossing points, 4 of which
would be useless as wildlife crossings due to
topography, approved housing projects, or
planned interchanges. TCA's potential bridge at
"WC4" is at an excellent crossing area, but is
located in an area that is already being consid-
ered for the new county landfill and for tract
homes. In January 1992, we suggested includ-
ing measures to protect the approaches to WC4
or building a bridge to accommodate a different
cougar travel route in the uppermost part of
Blind Canyon. Our new route was used by
several radio-tagged cougars, is in a steeper
(less developable) area, and would require less

, habitat to be preserved between Weir and
Fremont Canyons than the routes leading to
TCA's potential bridge sites. As of spring
1992, TCA had elected not to incorporate these
suggestions.
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Limestone-Whiting Regional Parks to
Trabuco Ranger District

Nine radio-tagged cougars (F6, F17,
M2, M5, M6, M8, M10, M11, MI2) used
these contiguous wilderness parks. The parks
offered excellent cougar habitat and at 6920
combined acres, they approached the size of
Caspers Park (7620 acres). Unlike Caspers
Park, however, these parks did not abut the
Cleveland National Forest, but were surrounded
by private property. If urban growth on the
private land is not controlled, these parks will
become isolated from the National Forest.
Because 6920 acres is smaller than a single
cougar home range, this area will be lost to
cougars unless high quality connections are
maintained to the main block of wildlands to the
cast. A marginal corridor that allows only
occasional cougar use would greatly reduce or
climinate the ability of this land to help
maintain a cougar population in the Santa Ana
Mountain Range.

Based on data from radio-tagged
cougars, topography, and the location of
existing roads and housing, there are presently
2, and possibly 3, such linkages that can be
maintained in the long term. These linkages are
described in detail and shown in 3 maps in our
Quarterly Report of October 1 1992. The
northern corridor ("South Silverado") and the
southern corridor ("Equestrian") have each been
used by radio-tagged cougars on several
occasions. The large size and importance of
these wildlands warrants maintaining both of
these corridors. Reliance on a single corridor
‘may prove disastrous if we miscalculatc what is
needed to protect it, or if a single defiant

gnored . .
Furthermore, even if a single corridor is
adequate for cougars, many other species need
corridors and some of these species may not be
served by the limited number of habitat types,
soil conditions, etc., that can be contained in a
single corridor.

We have no data to indicate that the
"Pancho Canyon Corridor" was used by
cougars, and in July 1992 we noted active
grading in the mouth of Pancho Canyon
continuing north nearly to the mouth of
Williams Canyon. We mention it mainly to
consider all feasible options. With appropriate
screening from the new project, the topography
and habitat suggest that this could be a
functiomal corridor.  Although it is also
relatively long, the eastern portion (Harding
Canyon) may already be protected if strict
zoning prohibits building there to protect water
quality in Modjeska Reservoir.

A critically important step in protecting
cach of these corridors is to construct a wildlife
undercrossing under Santiago Canyon Road
where each corridor's major drainage crosses
the road, along with fencing to kecp animals off
the road and to funncl them toward the
undercrossing.  Santiago Canyon Road is a
busy, high-speed road, and use will increase
greatly if the proposed 13,000-home East
Orange Project and the proposed Eastern
Tollroad are built. The County is already
planning to rebuild the Road to accommodate
projected traffic, and the road rebuilding can be
used as an opportunity to construct bridges
beneath which cougars and other animals can
walk.

Our data for radio-tagged cougars
along the South Silverado Corridor indicate that
they crossed Santiago Canyon Road at grade
just a few feet north of a 5-ft box culvert there.
Fencing could be used to guide animals to the
existing culvert. However, a better solution
(when the road is rebuilt) would be to build a
bridge to allow a larger undercrossing.

At the Santiago Equestrian Center, a
larger undercrossing could be built during the
rebuilding of Santiago Canyon Road by moving
the road about 200m north for about 300m on
cither side of the stables. This would get the
Road out of Aliso Creek and allow the road to

bridge the 2 tributaries of upper Aliso Creek
which meet just below the Stables. As
configured in 1991, the equestrian center
apparently was not a barrier to cougars. If the
corridor is to be maintained, there should be no
increase in night-time human use or lighting at
the stables, and no additional clearing of
vegetation near the stables. It is especially
important to avoid any significant loss of
habitat on the ridge immediately west of the
stables; animals must cross this ridge to reach
the Parks. Constructing one or more unlit trails
(for hikers or equestrians) over this ridge would
not degrade its utility as a wildlife corridor, and
may make it more acceptable for some species,
including cougars

In addition to the 3 corridors mentioned
above, we have documented that cougars cross
Santiago Canyon Road at 2 other locations
further west. Because both of these areas lie in
or adjacent to the approved East Orange
Project, they will remain functional only if the
project is not built. One well-used crossing
point was the first small canyon east of the
hillcrest fire station. The sparse vegetation
made this a surprising location for cougar
movement, but both M5 and M10 were struck
crossing Santiago Canyon Road at this canyon,
and 2 uncollared cougars were killed there in
1989. The second area was about 200m
southeast of the junction of Hicks Haul Road
and Santiago Canyon Road.

Rancho Mission Viejo Conservancy to Camp
Pendleton

The Rancho  Mission  Viejo
Conservancy was used by 13 radio-tagged
cougars (M2, M6, M8, M9, M10, M11, M12,
MI13, F3, F4, F13, F17, and F19) and is
excellent cougar habitat. F3 chose a canyon in
this parcel for her parturition sitc in 1989. The
alignment for the Foothill Tollroad lies near the
eastern edge of the Conscrvancy, and threatens
to isolate it from Camp Pendleton (the nearest
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large protected parcel). Cougars now access
the Conservancy across an unobstructed
landscape. With the tollway and tollway-
induced urban growth there will be at most 2
routes, namely Gabino-Blind Canyon and upper
Christianitos Creck. The TCA has promised
bridges at both sites. TCA's late 1991 map of
the alignment omitted the upper Christianitos
bridge, because TCA thought our suggestion
was for a bridge where the Tollroad crosses
lower Christianitos Creck. However, TCA
responded to this misunderstanding by verbally
promising the upper bridge. Assuming that the
bridges are built, long term protection of these
corridors requires protecting an unbroken route
to Camp Pendleton.

CHAPTER 4. POPULATION DYNAMICS
Reproductive activity and litter sizes

Prior to expansion of the study arca
(May 1989), 3 full-time biologists and several
volunteers intensively monitored 7 radio-tagged
females in the vicinity of Caspers Wilderness
Park, Rancho Mission Vicjo, and Camp
Pendleton, locating most cougars daily and
looking carefully for sign of cubs or adult
males. The evidence overwhelmingly indicates
that there was no reproductive activity in this
area for over 12 months duc to lack of a
breeding male in this portion of the mountain
range (our Quarterly Reports; Padley 1990).
Despite intense searches, there was no evidence
(e.g., tracks, scrapes) of a breeding male. Only
1'female had cubs at heel (F3's litter born No-
vember 1987) and none of the 7 females gave
birth during 1988. In early 1989, 2 young
males (who we believe we later radio-tagged as
M2 and M9) established adjacent teritorics
that overlapped these 7 females. We immedi-
ately detected the tracks of these males and
heard the northem male (presumably M2)
copulating with 4 females in April 1989 . Ex-
actly 83-104 days (1 gestation period) after we
first noted sign of these adult males, 6 of the 7
females bore cubs. Such a reproductive failure,
although it was temporary, demonstrates that
the population was demographically unstable.
Such demographic instability is to be expected
in small, isolated populations of cougars (Beier
1993).

Of 9 known parturition dates for ra-
dio-tagged cougars, 5 litters were bom in July,
and 1 litter in each of May, June, August, and
‘November (Table 1). A 10th litter probably
occurred in December, bascd on the estimated
ages at capture of F18's cubs. These data show
a birth peak in late spring through summer,
with no litters being born during the months of
January-April. In previous North American
studies (summarized by Anderson 1983, 1992),
about 60% of births occured during April-Au-
gust; the others were scattered among all other

months. The more pronounced peak noted in
this study (about 80% of births during May-
August) was largely due to 2 new breeding
males entering the study arca in early 1989,
causing a burst of 5 litters in July that ended a
year of reproductive failure in the southern part
of the range.

For 9 litters, the mean known litter size
was 2.4 cubs per litter. However, in most cases
we did not attempt to document litter sizes until
several weeks or months after the suspected
parturition date. Because some mortality likely
occurred during the first weeks after birth, the
mean litter size at birth was certainly higher
than 2.4. Across the cougar's range, litter sizes
average about 2.7 cubs per litter (summarized
by Anderson 1983:34).

For 3 cougars, we can estimate the
gestation period based on dates of copulation
(as evidenced by vocalizations) and parturition.
F3 and F4 were bred by the same male in the
same canyon during April 4-7 1989, and their
neonates (eyes closed, poor mobility) were seen
and photographed on July 13 1989. Both F3
and F4 had arrived and stayed at their respec-
tive den sites on July 7 or 8. We believe that
the parturition date for cach cat was during July
7-9, and thus the gestation periods were be-
tween 91 days (if they conceived on April 7 and
gave birth July 7) and 96 days (conceived April
4, bom July 9). F2 was bred during April 21-
23 1989; although her neonates were not ob-
served, her greatly constricted movements indi-
cate that she established her den site during July
25-August 3. Assuming that her cubs were
born within 24 hours of establishing the site,
her gestation period was 93-104 days.

We can also estimate gestation period
for F10. Although we did not get close enough
to hear copulatory vocalizations, F10 appar-
ently consorted with M9 during April 8-10
1991 (16 days after her son M7 dispersed).
She moved to her den site during July 2-10
1991, indicating a gestation period of 83-93
days. Using the midpoints of these ranges as
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our best estimate, we observed 4 gestation
periods that averaged 93 days and ranged from
8810 96 days. To our knowledge, our data are
the first to estimate gestation period for wild
cougars. The mean gestation period for 42
litters born to captive cougars averaged 92 days
and ranged from 84-98 days (Anderson 1983).

We inspected the exact den sites of F3
and F4 within a week of parturition, and
revisited these sites a week after the cubs were
moved. In addition, we knew the den sites of
F12 and F2 to within 100m and investigated
these sites after the cubs had been moved.
Several traits were common to all 4 sites. Each
site was in a small tributary canyon with very
dense brush on the canyon sides and in the
canyon bottom, lacked a well-developed scour
zone in the canyon bottom, had no detectable
animal trails, and had very few trees (except for
some Rhus or Malosma plants with shrubby
growth form). Each canyon was away from
regular cougar travel routes, and the vegetation
made it very difficult for a person to crawl to
the birth site. The micro-sites were in drainage
bottoms and in the upper % of the drainage. No
site was associated with a cave or rock outcrop.

At the 2 den sites where neonates were
observed, there was no physical modification of
the soil or vegetation at the site; the cubs were
simply in a location that looked much like any
other nearby spot in the dense shrubs. Even
after 40 days of use, the only sign of use was
some compression of the leaf litter. In
particular there were no scats, no urine odors,
and no noticeable trampling or breaking of live

, vegetation. Because these sites lacked
distinctive topographic features (e.g., a cave)
and any "nest" or other modification, we use the
term "den site" simply to designate the place
where cubs spend their first few weeks. Thesc
observations suggest that den sites are selected
mainly because they are unlikely to be visited
by other predators, and that mother cougars
avoid enlarging passageways or leaving scents
that might increase the likelihood of such visits.
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Movement patterns.of the adult females suggest
that the den site was used for about 6 weeks.

In addition to the 10 known litters,
tracks indicated that F4 probably had a yearling
at hecl when she was initially captured in
January 1988. Tracks of this cub were no
longer evident after May 1988, indicating cither
death or dispersal occurred at about that time.
Similarly, tracks suggested that a small-footed
cat may have accompanied F13 just prior to her
initial capture in March 1990. However, the
tracks may also have been F13 doubling back
on her route, and there was no subsequent
evidence of a cub accompanying her.

In all cases of known parturition, the
adult female greatly constricted her movements
for the next 5-7 weeks. During the first 2
weeks, her daytime locations ‘were almost
always at the parturition site. About 7 weeks
after birth, cub tracks could often be seen near
their mother's tracks. Thus birth of a litter was
easy to detect at our level of monitoring.
Twelve females were monitored for over 12
months with sufficient intensity to detect
successful cub-rearing if it occurred. To our
surprise, 4 of these 12 females never gave birth
during these years of monitoring, or if they did
give birth, their cubs died within days of birth
We followed 3 of thesc females with sufficient
intensity that we are quite certain that they had
no litters that survived more than 2 weeks
during the time they were monitored. The 4th
female (F5) ranged widely and used many
remote areas, and was not monitored as
intensively. Although F5 may have had litters
that we did not detect, it is very unlikely that
any such litter survived more than a month.
The non-reproducers were:

e  F1: no successful litter during October
1986-July 1 1989. F1 was bred May 2-4
1989 (copulatory vocalizations heard),
but at her death in early July 1989 she
was not pregnant nor lactating.

o FS5: no successful litter during May 1989-
January 1993. F5 was located very close

to M2 on 2 occasions, and with M6 on 2
occasions (we were unable to get close
enough to hear copulatory vocalizations).
F5 was very thin, which may have
i to her lack of d
During the first year of monitoring, May
1989-May 1990, she exhibited a home
range over twice as large as any other
adult female. Perhaps the lack of home
range stability during that first year
inhibited  her  from  reproducing
(Seidensticker et al. 1973), but this would
not explain her last 2.5 years of non-
productivity. F5 was also unusual in
having blue eyes, unlike the normal
yellow eye of adults.
F15: no successful litter during February
1991-June 1992. F15 definitely bred
(copulatory screams heard all night long)
with M9 on July 29-30 1991. She also
apparently consorted (we did not get close
cnough to hear vocalizations) with M9
April 4-8 1991, August 31 1991, January
91992, and January 27-February 4 1992.
At her death following a vehicle accident
in June 1992, F15 was not pregnant or
lactating.
F19: no successful litter during August
1991-December 1992, She possibly
consorted with M9 in early October 1992,
but apparently there was no other
breeding activity.

Four other adult females (F7, F8, F9,

F13) were not confirmed to have any offspring
during the time they were radio-tagged.
However, each of these animals was monitored
for less than 7 months, and it would be

iate to draw any ions from the
lack of breeding evidence for these cats.

We had expected that virtually all
females would bear cubs in any year in which
they had no surviving cubs from the previous
year, and we were surprised to learn that 4 of
12 adult females failed to reproduce. To our
knowledge, no previous research has reported a

similar lack of births in adult females followed
through time.  Robinette et. al. (1961)
necropsied 199 female cougars and reported the
pregnancy rates and the proportion whose
tracks were accompanied by cub tracks.
Although our inspection of their data show that
nearly 40% of those females apparently were
neither pregnant nor accompanicd by young,
Robinette et al. (1961) did not mention this
apparent lack of fecundity. Certainly not all
dependent cubs would be detected by a track
search near the female, some immature females
were probably included in their sample
(Robinette et al. 1961:216), and they were
unable to detect pregnancy during the first 2.5
weeks after conception (p.216); these factors
probably caused them to avoid speculating on
infertility rates.  Perhaps this result was so
unexpected that they were reluctant to mention
it. We do not know if this is typical of
parturition rates of cougars in other
populations, mor if it is typical of our
population in the long run.

Beier's  (1993) population model
presumed that all adult females would either
have young at heel or have a new litter each
year. This assumption is violated by the
presence of females that do not bear young for
several years. Therefore the predictions of
Beier's model are probably unrealistically
optimistic, and true extinction risk is probably
somewhat higher than predicted.

Juvenile survivorship

Each cougar was considered a juvenile
from birth until establishing a stable home
range independent of its mother. Nineteen cubs
were monitored for periods ranging from 1 to
22 months each, for a total of 288 juvenile-
months of monitoring (Table 4). We calculated
survival rates from these data using 1-month
time intervals and the product limit (or Kaplan-
Meier) procedure with staggered entry (Pollock
et al. 1989). The product of 12 monthly rates
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yielded an estimate of annual survival rate, and
the average of these running products yielded a
single point estimate.

The annual survival rate for juveniles
was 0.52. Thus a cub in the Santa Ana
Mountain Range had a 52% chance of living
for another 12 months. Assuming that on
average 30 months (2.5 years) elapsed between
birth and adulthood (defined by a stable,
independent home range), then about 20%
(0.5242:5) of cubs bom could expect to reach
adulthood. There were insufficient data to
determine if juvenile survivorship varied for
first-year versus second-year animals, or by
sex.

The actual juvenile survival rate was

Table 4. Survivorship and causes of death for juvenile cougars in the Santa Ana

certainly somewhat lower than 52%, because
we always estimated each litter at the minimum
known number. We intruded on new families
to count neonates in only 2 cases (both in July
1989, when F3 had 3 cubs and F4 had twins).
In other cases we waited several weeks to count
cub tracks accompanying females. By this time
some cubs probably died, and when cubs were
small it was often difficult to detect how many
distinct sets of cub tracks were present.
Although the most common litter size in
cougars is 3 cubs, our analyses included only
the number of cubs that we actually verified by
handling or on the basis of clearly unique
tracks. Thus our computations presumed that
F10 had 1 cub (M7) in July 1989 and 2 cubs in
June 1991, that F2 had 2 cubs (M3, M4), that
F6 had 2 cubs (M11, M12), that F12 had 2
cubs (M8, M10), and
that F18 had 2 cubs

Mountain Range 1987-1992. In addition, 3 surviving cougars (M7, M6, M13)  (F16, F17). A

were used in the survival rate estimates.

reanalysis ~ presuming
that each litter had 3

cubs and that the

Animal ID :;;1:. :lm:.h Cause of death vadded” cubs died by
o age 12 months yielded
Son of F33 Nov 1987 Aug 1988 vehicle accident an estimate of 0.45.
son of F38 Nov1987 Feb 1989 injured by cougar, died during The true juvenile
capture attempt survival rate for our
daughter of F32  Nov 1987  Feb 1989 killed and eaten by cougar population  probably
M3 July 1989  Jan 1991  discase lay between 45% and
M4 Jul 1989 Nov 1990 killed by cougar? eaten by 52%.
brother and mother
3offspringof F3  Jul 1989 Dec 1989 died after being orphaned Our  juvenile
2ofspringof  Jul 1991  Oct 1991  died afler mom disappeared; 1 al rates  wi
F10 have been captured illegall survival | rafes - were
ay have B, than  othe
2 daughters of F4 Jul 1989 Scp 1989  not known, " " ower | other
M8 Jul 1989 May 1991  vehicle accident published  estimates,
‘M10 Jul1989  Sep1992  vehicle accident perhaps because high
M5 early 1989 Sep 1991  vehicle accident vehicle mortality in
Mil Aug 1990  Fcb 1992  unknown, not caused by vehicle, our population was
cougar, or acute physical trauma only partially
M2 Aug1990  Apr1992 shot compensated by
F16 Dec 1989 Sep 1991  vehicle accident reductions in  other
F17 Dec1989  Jan1992  unknown, not caused by vehicle,

cougar, or acute physical trauma

types of mortality
(eg., shooting).

2 not included in survival rate computation, due to small sample size in 1987-88;
including these animals would have lowered the survival rate estimate.
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However, we suspect
that our rate of 52%

may be typical of, or only moderately less than,
that of other populations. Three of the 4
previously ~ published  rates provided
unrealistically high estimates of true survival
rates. Comparing mean litter sizes near birth
and at 12 months (not the same litters followed
through time) Ashman et al. (1983), suggested
a value of 78%. Similar data in Robinette ct al.
(1961:213, inferring age from weight)
suggested a survival rate of about 73%.
However this method considers only litters in
which at least 1 cub survived to 12 months of
age. Whenever all cubs in a litter died within
12 months, the method would not detect a litter,
thus ignoring a large number of cub deaths
(Robinette et al 1961:213). Hemker et al.
(1986) followed marked animals over time,
reporting a survival rate of 72% for cubs
between 3 and 10 months of age and 92% for
cubs from 10 months to dispersal at 16-19
months, in an area of extremely low cougar
density (gross density of 0.5 cougars per 100
kmZ2). Hemker et al. (1986:330) cautioned that
their estimates did not reflect overall juvenile
survivorship because they excluded the 2
periods of highest mortality, namely the early
neonatal period (age 0-3 months) and the post-
dispersal period. Their estimates also may
reflect density-dependent enhancement of
survival rates at low density. Using methods
similar to ours, Anderson et al. (1992)
computed the survival rate for yearling cougars
as 0.642, an estimate much closer to ours than
the previous reports; they did not attempt to
monitor or estimate density for juveniles less
than 1 year old

. In many cases, we could infer cause of
death of juveniles (Table 4). Vehicle accidents
and being orphaned were the leading causes of
death for juvenile cougars (5 cases each).
Cougar-inflicted injuries were implicated in 3
deaths. These cases are discussed in greater
detail in later sections of this chapter. In most
other cases, the cause of death could not be
determined.
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Adult survivorship

Adult survivorship was computed from
data on 20 adults monitored for periods of time
varying from 2 to 58 months, or a total of 497
cougar-months. There were insufficient data to
compute survival rates separately for males and
females, and our sample was mostly females.
We analyzed these data using 1-month time
intervals and the product limit procedure with
staggered entry (Pollock et al. 1989). The
product of 12 monthly rates yiclded an estimate
of annual survival rate, and the average of these
running products yielded a single point
estimate.

The annual survival rate for adults was
75%. This means that on average an adult had
a 75% chance of being alive in 12 months. F7
and F10 were dropped from the computations
in the month we lost their signal. If these
animals in fact died at the time of
disappearance (which is probably true for F10
at least), then the adult survival rate was 72%.
As with juveniles, vehicle accidents were the
leading causc of death (Table 5), killing 5
adults (F8, F9, F12, F13, F15). Two adult
cougars (F1, F6) were killed by other cougars.
Two (F2, F3) died of intestinal illnesses
(probably not the same discasc). Three adults
(M1, M2, Fl1) were shot on depredation
permits after eating goats or sheep. Two
cougars (F7, F10) disappeared abruptly; there
is some evidence that F10 may have been
poached. Each cause of death is considered in
greater detail in the following sections

Our estimated adult survival rate of
75% is higher than the approximately 68%
inferred from hunting returns of marked
animals by Ashman ct al. (1983) and from
cxisting age structure by Robinette et al.
1977:123). Our estimate is nearly identical to
the 74% observed in Utah by Lindzey et al.
(1988), and somewhat lower than the
approximately 80-92% observed in Colorado

Table 5. Causes of death for radio-tagged cougars and their offspring in

 the Santa Ana Mountains, 1988-1993.

Disease

Three cougars (F3,

M3, F2) apparently died of

Cause of Death Juveniles  Adults  Total  PerCenmt it gicencec although no
™ ry v pathogen or other cause was
Ot : ; o % demifid Discase was a
Probable intestinal discase 1 2 3 10%  likely factor in 3 other cougar
Probable other disease 2 12 3 10% deaths (F4, F17, M12).
Intraspecific strife 3b 2 5 16%
Tllegally killed 0 1°¢ 1 3% Cougar F3 died on
ion permit o 3 3 10%  December 27 1989; we
Shot legally by police ! o 1 3% retrieved her carcass within 24
Total 1 1 31 100%  hours. Pale  mucous

avold age" and capture stress contributed to F4's death

b includes a severely-injured juvenile that died during capture attempt
© Just after F10's disappearance, we received a report of a poaching in that

membranes and  submucosal
bleeding in the small bowel
suggested that she died due to
loss of ci blood. The

vicinity. In addition, F7 abruptly di
deployment.

by Anderson et al. (1992:53).  The latter
estimates, like ours, were derived using the
Kaplan-Meier procedure on data from radio-
tagged cougars in non-hunted populations
(although several cougars in the Colorado study
were killed by hunters off the study area).

Mortality factors

Collisions with motor vehicles caused
32% of the 27 documented cougar deaths in all
age classes (Table 5). Vehicle accidents were
not a mortality factor in any other study in the
western states, but caused 49% of cougar
deaths in Florida (Machr et al. 1991). In most
previous studies, hunting and predator-control
activities caused most deaths (Shaw 1977,
Shaw 1980, Homocker 1970, Anderson et al.
1992, Murphy 1983), although natural deaths
predominated in studies by Sweanor (1990) and
Lindzey ct al. (1988).

3 months after
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patchy distribution of ~ the

bleeding suggested that the

bleeding was caused by a
bacterial infection in the bowel. The bleeding
could also have been caused by trauma to the
abdomen, but there was no evidence to suggest
trauma from collision with a vehicle, ingested
poison, a gunshot wound, or being kicked by a
large hoofed animal. The cougar had low fat
reserves and an empty stomach, but was in fair
condition and certainly not cmaciated. She
weighed 86 pounds at death.

M3 died on February 16 or 17 1991.
A previous severe imjury to his palate
(sometime during June-October 1990) had
healed remarkably well and had not prevented
him from growing to normal size and weight.
He had just started dispersing from his mother's
home range on January 27 1991, when on the
night of February 8 was treed by a domestic
dog in a residential area adjacent to cougar
habitat. Animal Control officers injected M3
with 6cc of ketamine via tranquilizer dart. M3
fell out of the small tree, striking his head on a
planter box. On release that night in his
mother's home range, his physical condition
appeared good and his movements appeared
normal for an animal recovering from ketamine.

By morning he had walked 200m up canyon but
he remained at that site for the next week until
he died. He apparently had not caten during
that week. Tracks indicated that he had walked
20m to a small pool of water at least once
during February 12-18. The carcass weight

F4 died on July 20 1990, at 12-14
years of age, which approaches the maximum
lifespan for cougars. She had the most severe
tick infestation we observed on a cougar during
the study. Her upper left canine tooth and both

was 79 pounds with moderate
fat; he had obviously lost some weight during
the previous week. We recovered his carcass
on February 19, by which time no cause of
death could be determined. There was no
apparent skull or neck injury at death. We
suspect intestinal disease simply because his
mother died of intestinal discase after
encountering his carcass.

F2 (M3's mother) had been in another
part of her home range during the time M3 was
dying. After necropsy we left M3's carcass in a
trench near some dwellings on Starr Ranch. On
the night of February 21-22, F2 arrived at M3's
carcass, apparently encountering it by chance,
and was seen walking away from his carcass at
dawn on February 22. At that time, a strip of
muscle had been tom from the carcass,
presumably by F2, but left at the site, uncaten.
F2 had covered the carcass with grass and
leaves in the manner of a cougar covering a
fresh prey carcass, but she did not return to
feed on it. F2 bedded within 250m of the
carcass for the next 3 days, and then moved
about 600m further from the site to a
confluence of 2 streams. She killed and ate a
raccoon at that confluence on March 4. On
March 10 we walked in on her after she had
been daybedding at this confluence for 2 weeks.
We obscrved that she was weak and losing
weight and we conferred with veterinarians at
the San Diego Zoo, who agreed to evaluate her.
However, she died a few hours before we
arrived to capture her on the moming of March
12. She weighed 73 pounds, a loss of 17
pounds since we last handled her on December
13 1990. Amy Shima, DVM (San Diego Zoo)
reported that her death was apparently related
to dehydration and diarrhea, but no pathogen
could be identified
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upper tecth were missing,
the other canines were short and blunt, and her
incisors were worn to the gumline. Her 70-
pound weight did not look thin on her light
frame and her pelage and body fat reserves
were normal. Four days prior to her death she
had moved about 3 km west of her previous
home range into open grassland habitat where
she bedded near a spring in a small arroyo,
killing and eating at least 2 coyotes there. We
recaptured her to replace her collar at that site
on July 18, and the capture operation went
smoothly with no sign of abnormal recovery.
She fed on a coyote carcass the night after the
capture but died 2 days later. In this case a
combination of "old age," capture stress, and
extreme heat probably all contributed to F4's
death.

Two other carcasses (F17, M12)
clearly had not suffered acute physical trauma
(gunshot, vehicle accident, cougar-inflicted
injuries, etc.) and it appeared cach cougar had
crawled into a typical wooded daybed site
before death.  Neither animal appeared
emaciated. It seems likely that disease played
the dominant role in these deaths.

M12 died under an oak tree in dense
chaparral. His carcass was too decomposed to
allow examination of soft tissues or tests for
pathogens. The intact skin on the right side of
his body showed no sign of trauma; his skull
and leg bones had no injuries. The 2nd cheek
tooth on the right mandible was missing, and
the adult tooth, fully formed, lay below the
bone, as if ready to crupt. However, part of the
new tooth lay below the 3rd (fully erupted
adult) check tooth, and the gap between the
erupted teeth appeared too small for the new
tooth. Thickening of the mandible alongside the
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unerupted tooth suggested that the delayed
eruption was causing some bone disease.
Otherwise all the adult teeth were in good
condition and formed a functional shearing
apparatus.

F17's carcass was in good condition for
an exam, due to cool temperatures at her death.
She appeared in excellent condition with no
sign .of external injury and a thick layer of
subcutancous fat. The only remarkable internal
finding was the presence of blood in her lungs
and bronchi. The intestinal tract lacked any
evidence of recent feeding; there was a small
amount of tarry black stool in the colon.

Intraspecific strife

Three cougar deaths were
unambiguously due to fights with other
cougars; 2 of these 3 carcasses were also
cannibalized. In a 4th case, a cougar was fed
upon by other cougars, but death may have
been due to other causes. A cougar-inflicted
injury and capture trauma contributed to a fifth
death. In all, about 16% of deaths were related
to intraspecific strife.  In addition to these
cases, F13 had multiple wounds on the right
side of her face and on her left shoulder at her
initial capture; these injuries had almost
certainly been inflicted by another cougar; the
injuries had completely healed by her death 6
months later.

This level of intraspecific aggression is
not unusual in cougars. Our observation that
16% of mortalities were cougar-related falls

,about midway between a rate of 3-5% in
populations that have high man-caused
mortality (hunting and predator control)
(Anderson 1983:58, and Anderson et al.
1992:51) and a rate of 31% in a population
with very low man-caused mortality (Sweanor
1990:36).

Two uncollared cubs of F3. During
intensive monitoring on the night on February 8

1989, F3 traveled a short distance and spent
almost the entire night in 1 location before
moving to a more secluded location at dawn.
We expected to find that she had been feeding
on deer, but at the site where she had spent the
night we found the very fresh and partially
consumed carcass of F3's yearling daughter
(not radio-tagged). She was in very good
physical condition prior to death (abdominal fat
26mm). There was extensive subcutaneous
bleeding and muscle trauma on her forelimbs
and face, indicative of a prolonged fight using
her forelimbs for defense, and her neck was
broken between the skull and top vertebra. We
set snares on her carcass and captured a
yearling cougar, almost certainly her sibling,
the following night. The male cub had severe,
infected wounds from cougar bites to his hind
quarters, and died during the capture operation.
Fat reserves and overall size in relation to age
indicated that the male yearling was also in
good physical condition before the attack.
Steady night-time rainfall obliterated tracks in
the vicinity of the kill, and we could not
determine the identity of the cougar that killed
the female cub and injured the male. Perhaps
the 2 cubs injured each other in a fight, but we
speculate that an uncollared male was
responsible. Five months later, F1 was killed
(but not eaten) by a cougar less than 250m
from the same location.

F1. F1 was killed by an uncollared
cougar on July 3 or 4 1989. Her carcass was
lying among some cattails adjacent to a creek
near the confluence with the small dry tributary
in which the 2 yearling offspring of F3 died in
February 1989. Her position indicated that she
had crawled there on her own; the only wounds
were two conspicuous canine punctures, one
entering her skull downward above her right
eye (crushing the supraorbital arch) and the
other entering upward near the posterior margin
of the right mandible. Tooth size, distance, and
position indicate that this bitc was delivered by
another cougar; the attacker did not feed on her.
Her stomach contained a freshly consumed

opossum, and she had minimal abdominal fat
(approx. 5 mm). No tracks (not even those of
F1) were found in the immediate vicinity of the
cougar carcass.  However, tracks of an
uncollared male had been seen on several
occasions within a 2-km radius for several days
both before and after her death.

M4. During intensive monitoring on the
night of November 11 1990, F2 and her 15-
month-old cubs (M3 and M4) stayed in 1
location all night long. We presumed they were
feeding on a deer, but at the site where they had
spent the night we discovered that they had
almost totally consumed M4. Their feeding
activity had kept M4's collar from entering
mortality mode. The amount of consumption
and the locations of the 3 animals on the
preceding days indicate that F2 and M3 also

fed on him the nights of November 9 (when M4 -

probably died) and November 10. The trio had
been together for several days both before and
after M4's death.

Because of the near-total consumption,
we could not determine cause of death. M4
could have been mortally injured crossing the
Ortega Highway on the night of November 9-
10, when the trio crossed the highway. If so,
the injured M4 walked 1.3 km (0.8 mi) up
Horsetail Canyon from the Ortega (a 220-foot
clevation gain). Because Horsetail Canyon
offers excellent cover much closer to the road,
it is not likely that M3 and F2 dragged his
carcass that distance, nor was a drag mark
evident on November 12.

. M4 could have died of disease, but we
have no evidence for this. The final possibility
is that he was killed by his brother, his mother,
or another cougar. It is extremely unlikely that
F2 killed her son after investing 18 months of
pregnancy, lactation, teaching, and feeding on
him. Fratricide is also maladaptive (on average
siblings share 50% of the same genetic
material) but siblings do not have the same
energetic investment in each other as a mother

46

has in them, and siblings are competitors for
their mother's hunting skills. And the fact that
M3 enjoyed superior growth during the interval
between previous captures (June 5-October 1)
suggests that such competition may be intense
and that M3 may have been more aggressive,
dominating his brother at shared carcasses. If
M4 was killed by a cougar other than M3, the
most likely suspect would be M2 (the resident
male in the area, and the presumed sire of M4).
On November 9, M2 was 1.5 km WSW of
where M4 died, with only 1 major ridge
scparating them. However, on the mext 2
nights, M2 moved successively further west,
and there is no evidence to suggest that he
traveled east toward M4 or that he fed on M4.
If M2 killed M4, he apparently was not injured
in the fight (on Nov 12, we treed and examined
him through binoculars, looking for sign of a
recent fight).

F6. F6 was killed by another cougar
on about May 23 1992. She had been dragged
about 70m from the kill site to a location where
her carcass was largely consumed. There were
several canine punctures in her skull, and the
top of the skull had been broken and the brain
consumed. There were no tracks at the site
clear enough to indicate the scx-age class of the
cougar that killed her.

An unusual injury

Between capturcs on June 5 and
October 1 1990, juvenile M3 suffered a severe,
non-fatal, and apparently natural injury. His
palette had been broken along the midline and
the left premaxillary was pressed about 10mm
upward into the skull, so that the 3 left incisors
no longer occluded with the lowers. There was
very little wear on the left incisors, suggesting
that the injury occurred early during the
interval, but the scar tissue still appeared fresh
on October 1. At his death in February 1991,
the injury had healed remarkably well but there
was persistent malocclusion of the incisors and

canines on his left side. Despite this injury, M3
was otherwise quite healthy on October 1, with
ample fat reserves and minimal ectoparasites.
His sibling M4 was larger framed than M3 on
both June 5 and October 1. Although the
animals were of similar weight on June 5, M3
had a thicker layer of subcutaneous fat, despite
his injury which must have made feeding
painful for several weeks. No other injuries
were evident. His skull is now in the Museum
of Vertebrate Zoology at the University of
California at Berkeley.

Highway mortality and injuries
Nineteen cougars (12 radio-tagged and

7 uncollared) were involved in 20 collisions
with automobiles during

Ortega were in Caspers Park or just west of the
Park. Three of the 5 accidents on I-15 were
just north of the border patrol station midway
between Temecula and Rainbow; the fifth was
about 3 km (2 mi.) further south. The cluster
of locations on I-15 coincide with the point
where M12 successfully crossed 1-15, and
clearly indicate a threatened point along the

critically important corridor linking our cougar
population to the only adjacent population.

There was 1 accident on each of the
following roads: Pomona Freeway, Interstate-5
(at Las Flores Creck), Clinton Keith Road,
Basilone Road, Van De Grift Road, and
Fallbrook Naval Weapons Station Road. Eight
of the 12 accidents involving radio-tagged
cougars were promptly reported to law

1988-1992 (M10 was in Table 6. Fate of 18 cougars involved in automobile accidents. There were no|
2 accidents). This list  reports of human injury in any accident.

(Table 6) probably
includes all or almost all

accidents during  Fate

Cougar

September 1990-January

1993, bt almost Died near accident site

certainly excludes some  Eyhanized at accident site®

F8, M8, F12, MI03, F9, FI5, UFID,
uctb, Uc2b, ucsd, UF2b, um1b,
F13

accidents involving non-  pjd not. recover, but survived 30 F16

enforcement  agencies; the  non-reported
accidents involved F2, F8, F15, and M8.

Eleven of 16 accidents (69%) were at
locations where wooded canyons intersected
roads; we never precisely identified the location
of the other 4 sites. The one clear exception to
this pattern of crossing at major drainages is
provided by the 3 accidents on 1-15 which
occurred along a wooded ridge. This site is
somewhat surprising because there is an
excellent canyon-bottom crossing site 1.5 km
north (the Santa Margarita River).  This
illustrates that crossing points might not always
occur where one might guess by looking at
aerial photographs.

We documented the nature of some of
the injuries sustained. M5 broke his left hip
and his right femur just above the knee. F8
died of massive internal injuries. F12 was
completely destroyed by the impact. F13 had
no apparent skeletal injuries, or any gross
internal injuries. M8 broke his pelvis near the
‘midline and again through the right acetabulum
(hip socket) and scparated his right shoulder,
but had no broken limb bones. F2 broke her

left femur. M10 broke his left femur in his first
accident, recovered, and then died of massive
internal injuries in his second accident. MI1
broke no major bones and was apparently only
lightly injured.

Of 5 animals that survived for more
than 10 days after their accident, 3 apparently
recovered, and 2 eventually died as a result of
the injuries. Of the 3 recovered animals, M11
was apparently not severely injured, and F2 and
MIO suffered broken femurs. F2 managed to
raise her 2 cubs (4% months old at the time of
the accident) and lived for 14 months before
dying of an intestinal disease. MI0 was
photographed in the frecway median with blood
trickling from his face 15 minutes after the
accident, but he then moved back off the
freeway and soon recovered. He lived another
16 months and was of normal weight at death.
Figure 10 contrasts the movement patterns of
the "recovered” animals to the pattern for the
cats that eventually died of their injuries
(“temporary survivors"). Each of the 4 animals
traveled 200-650m from the apparent accident
site to their location the next moming. The
recovered cats differed most markedly from the
temporary survivors in the average
distance moved during the first 10 days:

radioed cougars during  days recovering cats averaged over 400m

April 1988-August  Did not recover, but survived 6 MS B between daily locations versus Om and

1990, especially if they — months o 149m for the 2 temporary survivors.

occurred in San Diegoor  Apparctly recovered "Fxd

Riverside Countics. Fully recovered F2, MI10%, Mi1 prodie: ol The individual accidents are

) 2 M10 fully recovered from his first accident in May 1991, but was killed in a L] 3 described below
The roads with ¥ reoot
! sccond accident in September 1992. 2 ) )

the most accidents were b ar = yncollared, UF1 was an adult female killed on Santiago Canyon Road 2 Ortega Highway at Cold

Santiago Canyon Road jq fall 1988; cub UCI was killed at the same site 1 week later. UC2 was a 9- . 1 Springs confluence, December 18 1989.
/(4), Ortega Highway (4),  month old cub of F3 killed on the Ortega Highway in Aug 1988. In Dec 1992, — F2 broke her left femur and remained close

Interstate 15 (4), and  the small cub UC3 was killed on the Ortega Highway and juvenile female UF2 ot s ows  oams  oms  ows  toflowing water in San Juan Creek during

State Route 91 (2). All  and adult male UM were killed on I-15 at the border patrol station, where UX mwre ow i ma 2% 3% December 1827.  She  recovered

4 accidents on Santiago  was killed in October 1990.

Canyon Road were on © shot because she appeared unable to walk away from the accident site. The
the 24m grade leading  Tocovericsof F2, MI0, and "FX” suggest that tis may not have been nocessar.
west from Irvine Lake Ihere ‘were no major injuries to b_olu:s or internal organs.

. We never identified the radio-tagged cougar struck on Fallbrook Naval
up to the fire station at  yeoooncSiarion (Dec 23 1991); when we arrived the next day all collared
the crest of the road. All  couoarg were at least 1.5 km away and showed no abnormal movements in the
3 accidents on the  days that followed.

Figure 10: Distance moved by 5 cougars injured in vehicle sufficiently well to kill a deer on Decerber
collisions. Each point (except “1st day’) is the average of at 29 although her tracks clearly showed that

least 6 straight-line distances between consecutive locations ~ She was avoiding her left hind foot at that
obtained at least 1 day apart. Dashed lines indicate cougars time. ~ During visual observation on

that eventually died s a result of their injuries; solid lines i 1l unabl
indicate animals that apparently recovered fully. F16's last ::k""a'y 6, 1990 this leg was still unable to
point = days 11-30. M11 was shot 20 days after his accident e the cougar's full weight, but she did
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was F15. However,

not avoid using it. During diel itoring on
January 6-7 and again on January 14-15, F2
traveled at normal speeds. During recapture on
June 5 1990, she showed no evidence of the
injury. She successfully raised 2 male cubs (4
months old at the time of the accident) to
dispersal age. F2 died in March 1991.

F8: Riverside Freeway at Gypsum
Canyon, 3:00 AM August 14 1989. F8 walked
800 m south of the freeway before dying. She
died of massive internal injuries, but appeared
in otherwise excellent condition with large fat
reserves. Her carcass was delivered to Irvine
Park so that the mounted skin, skull, and other
material could be used in the new Visitor
Center in Irvine Park.

"FX" (F9?): Fallbrook Naval Weapons
Station Road, 4:00 PM December 23 1991.
Camp Pendleton wardens, responding to a
report of an accident involving a cougar,
observed a radio-tagged cougar on the south
side of the road, bleeding slightly from the face.
After about 10 minutes, she moved through a 4-
strand barbed wire fence into the nearest cover,
where she remained out of sight for at least 20
minutes. Then as wardens advanced toward
her, she flushed and crossed back through the
fence, across the road, and through the fence on
the north side, and into a clump of shrubs 20m
north of the road. The wardens watched her
there for several minutes until she got up and
walked over a slight grassy rise (20 ft
elevation) and out of sight to the north. We
investigated the scene on foot the following
‘morming, and with hounds on December 25, but
. found no evidence of a cougar in the area.
Evidently the animal's injuries were less severe
than any we have previously documented,
because she apparently moved away from the
scene fairly rapidly.

We had located all of the cougars with
functional radio-transmitters on the morning of
the accident and again on the morning after the
accident. The only feasible victim with a
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F15 had been 3.5 km from the sitc 6 hours
before the accident, and by December 24, she
was about 6 km from the accident site, and on
succeeding days she moved distances typical of
an uninjured animal. Most likely the injured
animal was F9 (whose collar had failed in
August 1988 and was later killed on I-15). The
accident site was within F9's home range.

F9: I-15 south of Temecula, 8:30 PM
March 1 1992. The accident site was near the
Flynn Nursery at the north end of the village of
Rainbow, at the southem edge of the last
potential corridor linking the Santa Ana
Mountain Range with the Palomar Range. F9
weighed 92 pounds, was not pregnant, had a
scant Smm of subcutaneous abdominal fat, but
appeared in otherwisc good condition. F9's
transmitter had failed in July 1988.

F12: Interstate 5 at Las Flores Creek,
2:00 AM December 21 1990. F12 was
demolished by multiple impacts. She weighed
103 pounds (the heaviest female weight wo
have rtecorded in this population), was 5-6
years old, and had been in excellent physical
condition.

F13: Ortega Highway, 7:00 PM
October 10 1990. F13 was killed about 1 km
north of the Caspers Gate while crossing from
cast to west. This crossing point was used by
several cougars, and lies about 300m north of a
12-foot wide culvert unused by cougars. She
was in excellent condition and suffered no
‘major injury in the accident, but was euthanized
by a law officer at the sceme because she
appeared unable to walk. Her carefully skinned
hide was also delivered to Orange County
Harbors Beaches and Parks.

F15: Van De Grift Road, June 6 1992.
Starting Junc 6, F15 stayed in a very small area
in a dense riparian thicket in the Santa
Margarita River, where she died on June 15,
having moved no more than 100m during June

9-15. Her left pelvis had been shattered at the
hip socket, with several bone fragments (up to 2
inches long) separated from the rest of the bone,
and no visible growth of scar tissue. The femur

was not damaged.

F16: Clinton Keith Road, 06:30 AM
August 15 1991. The yearling F16 was struck
near the crest of the road west of Murietta. She
remained in a wooded canyon with flowing
water at the accident site during August 16-27.
She left the accident area by August 31 1991
and traveled considerable distances around
Mesa de Burro, Mesa de Colorado, and upper
De Luz Creek during August 31- September
16. Her movements secmed to reflect recovery
from the accident, but she died about
September 19. F16 had been ied by

for the next 3 weeks he remained in the small
dense willow forest surrounding this lake.

For the remaining 5 months of his life,

M5 moved very short distances per day,
repeatedly covering the same short travel routes
in areas of very level terrain. MS's preference
for level terrain brought him into areas of
intense human use (described in greater detail in
Chapter 9), including Irvine Regional Park,
Santiago Oaks Regional Park, and Santiago
Creck downstream from these parks. In 6 post-
accident months of travel in such areas, there
were only 2 reported sightings of M5, and this
underweight animal never acted in a way that
threatened humans or their pets. His only
documented kills after the accident were
On about 22 1991, M§

her mother 24 hours before the accident, but
never after the injury. F16's sister (F17)
dispersed from her mother a few days later and
perhaps the accident occurred during agonistic
interactions accompanying family breakup.
The accident injuries combined with the stress
of being newly independent were the primary
factors in her death.

MS: Santiago Canyon Road, 6:00 AM
April 23 1991. Shortly after the accident M5
moved about 400 m from the accident site into
a well-wooded canyon. He moved very little
for 3 weeks after this collision. A small secp
about 250m away was M5's nearest source of
water but a lack of tracks suggests that he went
a full week without water. Tracks show that he
did drink from the seep between April 30 and
May 5; the seep dried up between May 7 and
May 11. He also appeared not to have eaten
for the first 7 days. A thorough search on April
30 turned up 1 dried scat from his last meal
before the collision. An opossum that died at
the seep about April 28 rotted there untouched
by M5. A fresh scat indicated that M5 killed
and ate an opossum on about May 10. On May
17, M5 moved 3.5 km (2.2 miles) to Peters
Canyon Reservoir, which had ample water,
dense woody cover, and abundant small prey;

died in the willow forest behind Villa Park
Dam. All of his daytime locations (n = 10)
during the preceding 3 weeks had been within
400m of the death site and within the level
impoundment area. There was no sign of fresh
injury on his carcass. He was markedly
underweight for a 3-year-old male (82 pounds),
but his skull and skeleton were of normal size
for his age.

His skeletal remains revealed 2 severe
leg injuries from his accident. His right femur
was broken about 2 cm above the knee, and had
rotated backwards about 90°, and laterally
(outward) about 20°. Massive scar tissue had
created a solid replacement bone, and the wear
pattern on the femur and tibia indicated that the
knee joint functioned normally in this new
position. The more severe injury was to M5's
left hip. The ball joint on his left femur was
completely sheared off at its base, and was no
longer part of the joint. New articular surfaces
had formed on the fracture surface at the top
end of the femur and on the dorsal ridge of the
acctabulum (socket). The articular surface on
the femur was about 1 cm? and rubbed against
a worn area at least 6 times this large along the
entire upper half of the socket ridge. Thus this
replacement hip joint must have been weak and
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sloppy. Large rough tuberosities had grown
around the acetabulum and on the medial
surface of the upper 6 cm of the femur. It is
remarkable that he survived 5 months with
injuries this severe.

M8: Pomona Freeway, about May 1
1990. M8 had a separated right shoulder and
internal injuries, but no broken bones. His
carcass was found about 3 days after the
accident in weeds alongside the road.

M10: Riverside Freeway at Coal
Canyon, 9:00 PM May 7 1991. M10 was hit
broadside, breaking his left femur and both car
headlights, and knocking off the car's front

1llegal take and harassment

We encountered little evidence of
illegal take and harassment of cougars.
Chasing cougars with hounds (the dominant
method of capture) is a high-profile activity and
is difficult to hide in most of the study area.
Access is strictly controlled on Camp Pendleton
and is limited by topography and lack of roads
on most National Forest land in the study area.
The owners of private wildlands in Orange
County actively discourage trespassers, who
would be very conspicuous in these large
holdings. However, on the Santa Rosa Plateau
and north and west of the Plateau there are
many small and medium-sized private

b ident

license plate. He was d in the
freeway median with blood trickling from his
face 15 minutes after the accident, but when
police arrived he moved south of the freeway.
He spent the next 7 days in a small canyon
along the freeway. Then on the 8th and 9th
nights he moved 0.7 and 2.0 km, respectively.
‘We monitored his movements overnight on May
22-23 and again on May 23-24; he exhibited
almost normal movement patterns, and killed
and ate a skunk at 0030 on May 24. For the
next 15 months, his movement patterns
suggested no impairment of his locomotor
abilities, and he weighed a normal 137 pounds
at his death in September 1992. However, his
elongate temporary home ranges were located
along the urban-wildland interface, suggesting
that he remained a subordinate male, probably
because his injuries prevented him from
attempting to defend a territory.

s M10: Santiago Canyon Road, about
10:00 PM September 15 1992. At death, M10
weighed 137 pounds, had ample fat reserves,
and appeared to have been in good condition.
His spleen had ruptured and there was
extensive bleeding in the abdominal cavity.
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many A
ample roads, and relatively good access to
National Forest land. This area offers the
greatest potential for cougar harassment, and 3
such incidents were related to us during 1988-
1992. Doubtless other cases were not brought
to our attention. In none of thesc incidents do
we have proof that local cougars were harassed
orkilled. The 3 incidents were:

1. In March 1992 we learned that
CDFG wardens had seized a cougar skin
several months earlier at an estate residence on
upper De Luz Creck. The warden indicated
that there was substantial evidence that the
homeowner had captured the animal locally,
had raised it in a cage on his property for 4
years, and had then had it killed and mounted
because of the difficulties of continuing to
maintain it in captivity.  The evidence
(statements that homeowner allegedly made to
several other persons) was not strong enough to
prove in court that the animal was trapped
Tocally.

2. In spring 1992 we were called by an
Orange County resident who had been hiking in
the National Forest near the Santa Rosa Plateau
the previous day. Near dusk he was approached
by some tired dogs wearing radio-collars and
tags with a phone number. When no one came

looking for the dogs for about an hour, the
reporting party took the dogs home and called
the owner, who came to pick up the dogs the
next day. When the dog owner came by, he
stated that he had been using his dogs "to chase
mountain lions."

3. F10 disappeared in mid-October
1991. Our last ground fix on her and her
family was October 11 1991, when tracks
indicated that F10 and 2 or 3 cubs (born July
1991) were alive in Roblar Canyon. Since
then, we were unable to locate her or any sign
of her cubs, despitc many telemetry flights,
intense track searches, and a 5-week trapping
effort. In the latter effort, we put 5 snares in
the core of her home range and checked them
daily during November 19-22 and November
25-December 24 1991. It is unlikely that she
and her cubs could have avoided these areas for
5 weeks, and they probably died. On January
31 1992, a person telephoned us to report that a
female cougar had been poached by 2 orchard
workers in a western tributary ("Conquistador
Canyon") of lower Sandia Canyon on October
19 1991. The caller claimed that he had
confronted the 2 men as they were dragging out
a live male cub wired to a makeshift noose-
pole. He says he took the cub from the 2 men
and announced his intention to release the cub.
The 2 men responded that they had just killed
the mother and that release would probably be
fatal to the cub. The caller claimed that he kept
the cub and that the cub was then (January
1992) nearly 40 pounds in weight and being
kept by his "brother in Ohio." The man called
us because the cub was becoming difficult to
keep and he wanted some sort of permit that
would enable him to legally transfer the animal
to a better facility. We advised him to contact
CDFG for how to dispose of the cub, and
promptly relayed the report to CDFG wardens.
‘We cannot confirm that the incident took place,
and have no firm evidence that F10 and her
cubs were involved if it did take place.
However, Conquistador Canyon had been part
of F10's home range.
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The only evidence of illegal harassment
in Orange County comes from 3 observations
on Irvine Ranch property north of Santiago
Canyon Road; the most recent occurrences
were March 27 1991 and April 13 1992 (we
failed to record the date of the first incident).
On each occasion tracks of several hounds, 2-3
men, and 1-2 cougars strongly suggested that
long chases had taken place within the previous
24 hours. These apparent chases occurred in
Gypsum, Weir, Blind and Fremont Canyons
In none of the cases was there any evidence that
a cougar had been killed. After the second
incident we asked the cattle lessce on that
property if he was aware of the activity; he
claimed he had been out at night trying to break
his dogs from chasing deer.

A final observation may or may not be
related to illegal harassment. On July 17 1991,
we recaptured F5 to replace the transmitter
deployed in May 1989. In the interim she had
lost all but the basal 31cm of her tail. Scar
tissue had formed over some small wounds
(apparently canine punctures) on her tail and
left hip, but not on the surface of the stump, so
the tail loss appeared more recent than the other
injuries. Based on his experience with hounds,
ficld assistant Duggins Wroc belicves the tail
and other injuries were inflicted by dogs.
However, the injuries could also be cougar-
inflicted.

Depredation

All depredation losses involved cougars
being shot for eating goats or sheep. Although
there were 4 large cattle operations in the study
area, to our knowledge there were no requests
for depredation permits due to loss of calves or
cows. We were aware of only 1 large sheep
operation in the study arca, namely the sheep-
grazing lease on Camp Pendleton. Since 1989,
Camp Pendleton has required the sheep lessce
to bear the cost of depredation losses without
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recourse to depredation pormits. Most goats in
the Santa Ana Mountain Range were kept as
pets or for fuel control near rural homes; most
Swners had 1-3 goats. We were aware of only
3 ownerships with more than 5 goats, 2 of
which attempted to gencrate some revenue from
them.

D ion losses are

below.

Sheep: In February 1988, M1 and an
uncollared adult female cougar were shot on
Camp Pendleton.

Goats: On January 28 1992, an
uncollared male cougar (2 years old, excellent
condition, 135 Ibs) was shot near Bolero Peak
in Santiago Canyon. His carcass was donated
to Irvine Regional Park which will mount the
skin for display in their visitor center. At about
9 PM March 4 1992, M2 (4-5 years old,
excellent condition, 155 1bs) was shot by the
same goat rancher. On January 26 1993, F11
(about 8 years old, excellent condition, blunt
and worn teeth normal for age, 80 Ibs) was shot
about 3 km cast of Redondo Mesa, and about 5
km (3 mi) outside the home range she had used
during the previous 5 years of monitoring. On
February 4 1993, 2 uncollared male cougars
were shot by the same livestock owner that
killed F11. The CDFG official reported that
the first male was about 1-2 years old, in good
condition, and weighed 88 Ibs, and that the
second male was 5-6 years old and weighed
114 Ibs. If the latter age estimate was accurate,
then the older male was markedly underweight.

dynamics is much more complex, because these
processes vary with age and sex of the animal,
population density relative to carrying capacity,
arca of habitat available, and availability of
movement corridors.  Forecasting how the
cougar population will grow or declinc in the
future requires a mathematical method of
integrating these data and projecting them over
time.

To do this, we developed a simulation
model to forecast the likelihood that a cougar
population can persist, under various estimates
for the important biological parameters (birth
and death rates, carrying capacity, etc) and
various  projections  about  management
decisions (amount of habitat . protected,
preservation of habitat corridors). This model
is described in detail by Beier (1993, included
as Appendix 1 in this report); this paper should
be considered one of the most important parts
of this Final Report. In bricf, the model
demonstrates that if thousands of square miles
of suitable habitat containing cougars were
divided into isolated chunks, each less than 500
square miles in size, cougars would inevitably
become extinct over the entire arca because of
this fragmentation. However, if the habitat
areas are instead connected by movement
corridors, the cougar population will likely
survive.

All models are defective to some
unknown degree, and extinction is a serious
consequence.  Therefore, in evaluating the
results of this sort of model, an "acceptable”
level of risk is generally at most 1-2% (Shaffer
1987). Model predictions are also sensitive to
errors in our estimates for carrying capacity,

these errors would cause the results shown in
Figure 11 to underestimate the extinction risk.

With respect to the cougar population
in the Santa Ana Mountain Range, the model
makes several clear predictions (Figure 11):

e The 2070 km2 of habitat remaining is
precariously close to the smallest isolated
area that can support a cougar population.

e Without a corridor for immigration from

the Palomar Range, every additional parcel

of habitat lost to urban growth increases
the risk of extinction.

If only the central habitat block (Figure 1,

Table 1) is preserved, the extinction risk is

33% in the short term, and a virtual

certainty in the long term.

e With a high-quality corridor to Palomar
and good connections among existing
protected lands, the extinction risk can
remain low even while adding thousands of
new homes and losing many acres of
wildlands to urbanization.

o Loss of the Coal Canyon Corridor would
cause the extinction of
cougars from the Chino Hills.

Because the Chino Hills is 8%
of the total habitat area in the

Mountain Range, this also pymncTiON

would increase the risk to the

larger population and push the

population to the steeply

rising part of the extinction
risk curve (Figure 11).

« Without corridor protection,

cougars will be lost from

, Limestone ~ Canyon-Whiting

RISK

dramatically reduces extinction risk. The
model results are made much more meaningful
by 2 additional findings in this study:

1. Our data on dispersal of juvenile cougars
(Chapter 6) show that cougars will find and
use corridors. In particular, dispersing
cougars used all 3 major corridors (Coal
Canyon, Pechanga Creek, Arroyo Trabuco)
in the study area.

N}

By closely following radio-tagged cougars,
especially on intensive monitoring sessions,
we have mapped the actual routes by which
animals move between protected habitat
parcels. Although many of these routes are
now pristine open space, they will become
corridors (at best) as urban growth removes
the adjacent habitat. These maps have been
provided to the County and other
appropriate agencies in previous reports.

Finally, the model and related data
underscore the need for regional planning. The
Santa Ana Mountain Range straddles 5

Synthesis: a population model birth rates, or survival rates (Beier 1993). As Ranch Rogional Park and all 0 o em 2
mentioned clsewhere, the model used a birth xﬂaﬂ P"_"";‘:: parcels in AREA OF HABITAT (SQ KM)
Population dynamics involves only 4 rate estimatc that may be higher than the true ountain Range. ) )
. N , A el N Figure 11. Extinction risk (percent of simulated populations that went
basic  processes, namely birth, death, rate ("Reproductive Activity" earlier in  this Perhaps  the extinct within 100 years) for the cougar population in the Santa Ana
immigration, and emigration. This study has chapter), and true carrying capacity may also P! mOSt  Mountain Range. ~The upper line gives the risk if the Pechanga

provided some information on each of these
processes. However, to move from observed
data to an understanding of population

be somewhat lower than the estimate used in
the model (last section in Chapter 7). Both of

surprismg result of the model is  Corridor is lost to urban growth, and the lower line the risk if that
the finding that a corridor that Corridor can be maintained. From right to lefl, the dashed vertical lines
allows cven rarc immigration (14 indicate total habitat available in 1992, tofal habitat available f the

Jjuvenile immigrants per decade)

Coal Canyon corridor is lost, and total area of the protected and
interconnected habitat block (Table 1, Figure 1).
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P and abuts 17 incorporated cites. Twvo CHAPTER 5. UTILITY OF TRACK dog, domestic cat, raccoon, or deer. The
huilding sgencies sud the worids SURVEYS following 3 cxamples illustrate that cven people
largest water district also make critical land-use with ovtonsive | oxperience with _animals
decisions. Because the cougar population needs Track surveys for cougars can be used mistakenly identify other animals as cougars,
large habitat arcas and viable connections for 3 purposes: (1) to detect simple prosence of even under ideal viewing conditions.
between protected habitat parcels, no single cougars, (2) to detect increases or decreases in
agency takes account of the cumulative impacts population size, or (3) to estimate the total I In 1988 we received occasional
of land-use decisions on viability of this cougar number of animals in a population. The first reports of cougar sightings from sccurity
population. - For instance, the short wildifo type of survey is relatively incxpensive and personnel at the TRW facility on Rancho
corridor at Coal Camyon lics within the potentially uscful, and is discussed in the first Mission Vicjo. These reports scomed credible
jurisdiction of Yorba Linda, Anaheim, and part of this chapter. The sccond type of survey  because the guard station had a fine view,
CalTrans, and the latter 2 entities refused to is very expensive and has low power to detect because 2 radio-tagged cougars used the arcas
engage in a multijurisdictional attempt to change in mumbers. It is nonctheless feasible within their view, and because cach guard spent
preserve the corridor.  Without dramatic and is discussed at the end of this chapter. The 40 hours a week in the station. At about 8:00
changes in land-use plans at a regional scale, third type of track survey (to estimate numbers) on December 25 1988, as one of the study team
there is little hope for survival of this cougar would be extremely expensive, probably drove up to the guard station, 2 guards
population. requires surveying more road mileage than excitedly stated that they had been watching a
exists in our swdy area, would producc cougar in the canyon below, using binoculars,
estimates of low precision and unknown from a distance of about 250 yards, for about 5
accuracy, and will not be discussed further. minutes. They pointed to a shrub behind which
the animal had just walked. A minute later a
coyote walked out from behind the shrub.
Surveys to detect cougar presence )
2. Rancho Carillo is a community
There are frequent reports of cougar ) i
sightings within County Parks. Under most wildemess arcas, inhabited by about 70
circumstances it is unlikely that County Parks families who have chosen a remote lfestyle
would want to use a track survey to validate or They live in the middle of cougar habitat, and
discrodit a report, because valuable manpower we tended to believe many of their reports of
would be spent without gaining any new cougar sightings. In July 1989, a resident of
information. However, in  certain Rancho Carillo reported that for 2 days a
circumstances (e.g., a report of a cougar cougar had been resting near a woodpile and
engaged in unusual or bold behavior) a track trailer about 200 fect from his house. He had
sumey fo detect cougar prescnce might be watched the animal several times, during the
appropriate. Track surveys for presence are daytime, using a spotting scope, and several of
also useful to detect whether cougars are still his neighbors had also seen it. When 2
using an arca that has been impactod by urban members of the study team went to investigate
growth. on the moning of July 28 1989, the informant
' and several other observers said they had just
seen the cougar bed down behind the trailer.
Most cougar sightings are bogus and do not The informant stood by his spotting scope while
need validating e went to investigate. As we approached the
trailer, a house cat ran out from under the
In our oxperience during 19881992, at trailer and the observers shouted: "There goes
Jeast 75% and perhaps as many as 95% of the the lion."
routine sightings were cases where the observer
has misidentified a bobcat, coyote, domestic
56
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3. At 12:45 PM on February 5 1990,
Orange County Animal Control called to report
that an adult cougar and a spotted cub were in a
clump of pampas grass at 24252 Cataluna
Circle in the City of Mission Viejo. An animal
control officer had been called to the scene by a
local resident, saw the cats himself, watched the
cats enter the pampas grass at noon, and had
watched the clump of grass continuously since
that time, calling for assistance with his hand-
held radio. The officer was certain that he was
watching so closely that the cats could not have
escaped. When we arrived we crawled into the
pampas grass to flush the animals into the open
where the assembled Animal Control Officers
and CDFG wardens could attempt to shoot the
cougars with tranquilizer darts. We flushed a
10-pound yellow house cat.

Finally, the power of suggestion can
greatly increase the number of reported
sightings. We usually received fewer than 6
reported sightings per month during 1988-1992.
However, as a result of publicity surrounding
the court hearings on the Laura Small case, we
received about 6 reported sighting per week.
‘We could investigate only a fraction of these
reports; none of them could be verified by the
presence of cougar tracks or other sign.

Given the unreliability of sightings, we
‘make the following conclusion:

i used to detect cougar usc of a site, it may be

(2) the report did not allege that the cat acted necessary to rake the ground or import dirt to clsewhere. If they f O 3 0 O Q 0
aggressively toward people, and increase the detectability of tracks, and sites dmﬂlfﬁ "some 0 0 Q 0
(b) the Park is already known to be cougar should be checked at dawn (before nocturnal black" on the sides or 0

habitat, tracks are degraded). Because cougar home belly, it was a Q
.then, ranges are so large, track monitoring should probably a bobcat. h 2 C

it is a waste of time to investigate the report,
because

(a) the report is probably in error, and

(b) even if the report is confirmed, no new
information will be gained from the effort. If
the park was known to be cougar habitat before
the sighting, a confirmed sighting would not
change this fact in any way.

‘When a track survey for presence may be
warranted

If a reported sighting of a cougar
includes an account of unusual behavior (c.g.,
the cat deliberately approached the park visitor
at close range) or if the sighting occurs in an
area thought to be outside cougar habitat (e.g.,
any park west of I-5), Harbors Beaches and
Parks (HBP) may wish to validate these
reports. There may be reasons why HBP may
prefer not to investigate; for instance, HBP may
fecl that chasing phantasms is diverting
resources from important work or they may
decide to refer the report to CDFG. Our
purpose here is merely to point out that if HBP
wishes to validate a report of unusual cougar
activity, a prompt track survey can be a useful
approach. )

Track surveys for presence can also be
used to monitor the success of wildlife
movement corridors impacted or created by
human activities. In approving projects with
narrow habitat strips for animal movement,
planners often decline to require wider corridors
because it is impossible to know in advance that
the narrow corridor won't work. However, we
would soon gain such knowledge if we
monitored animal use of such habitat strips
(Beier and Loe 1992:438). If track surveys are

take place at least twice a week for several
months, with equal sampling intensity before
and after project impacts. Further suggestions
for such monitoring are given by Beier and Loe
(1992:438).

Using tracks to verify a reported sighting

In the course of investigating many
reported sightings, our staff and the personnel
at several county parks have developed a simple
procedure for using tracks in an attempt to
verify a reported sighting. If the followup
investigation is carried out within an hour of the
sighting, there will usually be some useful
evidence. Fresh dog or bobcat tracks at the
very point where the sighting occurred would
disprove the sighting. Fresh cougar tracks in
the vicinity would verify the report. In some
cases the sighted animal will still be present if
the investigator arrives promptly. However, we
caution that in some cases no useful evidence
will be found: such lack of evidence should be
used neither to accept nor to reject the sighting.
We first presented the following procedure at a
seminar for HBP Rangers at Santiago Oaks
Regional Park on September 5 1991.

1. Have the informant describe the
animal in their own words. Prompt the
informant by asking questions such as "What
colors did you sec on its coat?" and "Describe
the tail " Do not ask leading questions such as
"Was it brown all over?" or "Did it have a real
long tail?"

2. If the informant described a cougar,
visit the sitc promptly to look for tracks.
Hikers, bikers, equestrians, and winds can
obliterate tracks within minutes. When vou go
to the site, bring a track identification guide
(Figure 12). If possible, have the informant
take you to the exact location where they saw
the animal.

3. While holding a track identification
guide (Figure 12) in your hand, check for tracks
everywhere within about 400 m (% mile) of the
sighting area. If the cougar walked in a dirt
trail it will almost always leave tracks. If the
cougar was not reported to have walked in a
trail, check nearby portions of the trail anyway.

4. If you find cougar. tracks in an
unusual location (e.g., west of I-5, in a city
park) or in connection with reported aggressive
behavior, document the fact with photographs.
Use a camera that can focus on a track a few
inches from the lens. Take under-exposed
photos in addition to normally exposed
photographs; overexposed photos do not reveal
the details needed for a positive identification.
Try to get strong side-lighting so that the edges
of the tracks cast big shadows. In low light,

A cougar has
a black tip on its tail,
but no black

DOG (INCLUDING COYOTE)

1

A, cougars tail
appears nearly as
long as its body
(although it's not
really that long), and
is usually held so
that it nearly touches
the ground.

2 fi : -
Size is worthless as a criterion: some dog tracks are larger than cougar
tracks. If you can see claw marks, it is a dog track; however, tracks
without claw marks can also be dog tracks. The critical field marks
relate to track shape: A dog track has a roughly triangular ‘heel' pad
with 2 lobes at rear, and near-perfect symmetry (you can rarely tell right
from left). The 'heel' pad of a cat track has 3 lobes at the rear margin
and a dimple in front (amows). A cat track is also asymmetric: you can
tell right from left. If the heel pad of a cat track is over 37 mm (1.5
wide, it is a cougar track; if narrower, it is a bobcat or housecat.

AT (COUGAR, BOBCAT, HOUSECAT)

LEFTREAR RIGHT FRONT

2 T 23
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use a lantern, auto headlights, or a detachable survey. Based on our experience and our road Routes. Alternatively, it is cqually during the year. Compute the standard error
flash to create strong side lighting. survey of the literature, we offer the following effective (but with added costs and safety following Kendall et al. (1992).
survey procedures, designed to detect a 20% concerns) to use a team of 1 driver and 1 7. Repeat the entire procedure every 2
decline in cougar numbers with a statistical observer in a car or truck, the latter riding on or 3 years, looking for changes in the index
Surveys to monitor population trend power of 0.8 (80% chance of detecting a real the hood of the vehicle. since the last survey.
decline) and significance level of 0.1 (10% risk 3. When driving each Route, start at
By resurveying dirt roads and trails on of falsely suggesting a decline, one-tailed test). dawn (before winds and vehicle traffic
an annual or multi-annual schedule, it would be We chosc a procedure that uses presence- obliterate nocturnal tracks), maximize the time
possible to detect long-term changes in absence data on each mile surveyed, rather than spent driving into the sun (this increases track
population size. In the case of the Santa Ana track density because the 2 types of data detection), and stop before the sun is high. On
Mountain Range, such information could be provide highly correlated results (Kendall et al. roads with no vehicle traffic and calm daytime
used to detect whether cougar numbers are 1992), because our procedure avoids subjective winds, late afternoon is also an acccptable time
declining, so that remedial measures could be judgments of whether or not a new track to survey.
taken. We do not feel that such itori a different animal, and 4. Drive at about 5-8 mph, scanning
would be useful, however, because simulation because our procedure (by allowing the the ground in front and alongside the vehicle
modeling (Chapter 4 and Beier 1993), present observer to stop observing in ecach I-mile carefully for tracks. When cougar tracks arc
population size (Chapter 2), the near-isolation segment after a track is detected) is much less suspected, stop and look closely. For cach mile
and accelerating  fragmentation of the expensive. This is not a highly sensitive as measured on the odometer, record whether or
population (Chapter 3), and highway mortality procedure, but further sensitivity would require not cougar tracks were detected. Do not
(Chapter 4) all clearly indicate that our cougar considerably greater effort. Indeed the limited attempt to defermine how many different
population faces a bleak future unless careful length of dirt oads in the mountain range may cougars made tracks. Thus if a cougar track is
land-use planning is implemented rapidly. Data preclude design of a more sensitive survey. detected at 0.1 miles, you can stop looking for
from an expensive long-term track survey the rest of the mile and resume looking at the
would add little to the urgency that already If such surveys arc to be carried out, next wholo mile. Use the same data form for
exists, and could be used to delay cffective the following simple procedures are cach of the 3 surveys during a single year; if a
action recommended: track was detected on a given mile during 1 the
. times that Route was previously surveyed in a
Such a survey also has limited ability 1. Train observers to recognize cougar given year, you can omit checking on that mile.
to detect change in numbers. As Kendall et al. tracks. On a map, allocate dirt roads in the S, Repeat the routes 3 times per year.
(1992:428) cautioned, a well-designed track Santa Ana Mountain Range into Routes, each The 3 repetitions should be run at the same
survey for trend "will not detect small, annual 30 miles long. This is the maximum distance times each survey year. We suggest running
population fluctuations but may reveal long- that can be covered by a single observer in a them about Junc'] August 1, and October 1,
term trends or i ing disaster... We single session. Some Routes can consist of a because  dusty road and trail conditions
emphasize that, at best, such data will reliably few short roads totaling 30 miles, with minimal maximize track detection and the interval is
detect only substantial, potentially threatening transit time between the road segments. For sufficient to insure that you will never count the
declines, and then only with large sample sizes statistical purposes, each Route must be run 3 same track twice. The 2-month interval also
{and] relatively abundant sign."  Similarly Van times per year, and there must be at least 900 increases the chance of detecting 2 mother with
, Dyke et al. (1986) and Van Sickle and Lindzey total miles (30 Routes) surveyed. Foot trails cubs whose restricted movements might not be
(1992) found weak correlations between track can also be used. Arrange the routes so as to detocted if all 3 surveys fell in the early
density and cougar numbers (-2 = 0.38 and achieve an even coverage of the entire mountain nconatal period.  There is no particular
0.73, respectively) and the latter cautioned that range. The 900-1000 miles needed probably advantage to longu (c.g., 34 month) intervals,
the technique can detect "only relatively large approaches the total mileage of dirt roads and ! ‘ 8 tErva s,
) A o . such spacing would risk encountering rain,
changes in cougar population size." trails in the mountain range. Try to select floods, or washed-out roads
routes that will not be paved in the future. i 6 The index ofv cougar density is
Despite these reservations, a trend 2. To reduce vehicle and manpower imply the fraction of the 900-1000 miles
survey using tracks is technically feasible and costs and increase detection of tracks, use a S "K,d it had ks at I
managers may decide to implement such a single observer driving a motorcycle on dirt sampled that had cougar tracks at least onco
59 60
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CHAPTER 6. ACTIVITY PATTERNS
Daily activity patterns

We  carriecd out 180 intensive
monitoring  sessions,  during  which  we
determined location of the focal animal every
15 minutes. Most of the early sessions were for
24-hour periods  (usually  noon-to-noon).
Because these carly sessions showed that
cougars were overwhelmingly nocturnal in their
movements, later sessions started 1 hour before
sunset and ended | hour after sunrise. Data
from these sessions werc analyzed by
computing the straight-line distance moved
between 1 location and the next location (15
minutes later). In each 15 minute interval, the
cougar's behavior was categorized as traveling
(distance > 0) or as static (distance = 0).
Consecutive intervals of traveling or stasis were
termed "travel bouts" or "periods of stasis,"
respectively. By simple addition, we computed
the total elapsed time (always a multiple of 15
minutes) and distance traveled in each bout ot
travel or stasis. Travel speed was computed as
the distance traveled divided by the duration of
a travel bout. Percent of time moving was
computed separately for daylight and dark
hours.

For the entirc monitoring session, total
distance was computed as the grand total of all
15-minute distances, and net distance was
computed as the straight-line distance between
the first and last location of the session. All
times were converted to Pacific Standard Time
before averaging across sessions.

On the day following most sessions, we
walked the animal's route, often assisted by
hounds, looking for prey remains, scats, or
other evidence that would allow us to identify
the behaviors associated with several distinct
movement patterns. In this chapter, we
summarize data from the first 78 sessions of
monitoring (almost all of them for a full 24
hours). We are preparing a manuscript for
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scientific publication using all 180 sessions, but
these analyses were not completed in time for
this report.

There were 4 distinctive movement
patterns.  Our followup showed these patterns
were associated with 4 different behaviors.
Each of these 4 patterns is discussed in greater
detail in the following sections:

1. walking all night (which we refer to
as "hunting" although in fact we do not know
what motivated the cougar to move steadily all
night long),

2. feeding on a previously killed deer,

3. killing a deer during the session and
then feeding on it, and

4. killing and eating smaller prey.

We observed the hunting pattem on
half (49%) of the sessions; on these days the
cougar walked steadily and our followup
suggests that it did not kill anything as large as
an opossum. This was a surprising result, and
suggests that cougars frequently went several
days without cating. The patterns and our
followup show that cougars killed an opossum-
sized animal about once very 6 days (13% of
sessions), killed a deer about once every 10
days (10% of sessions), and fed on a previously
killed deer carcass on 23% of the sessions.
The latter 2 frequencies suggest that cougars
fed on a single deer for about 3% nights
(including the night of the kill). Thus days of
non-feeding alternate with days of only-feeding
creating an overall pattern of "feast or famine.”

Three other behavior types were
observed. (1) The focal animal was primarily
involved in social interactions (breeding, or
prolonged vocalizations between adult females)
in 5% of thc sessions. These movements
usually followed a pattern similar to feeding on
a previously-killed deer. (2) In 6 sessions the
focal animal was an adult female with young (<
6-week-old) cubs; these sessions showed the
“hunting” pattern for the first half of the night,
and the mother usually spent the rest of the

night with her cubs.
Thus .the movements
plotted  against time
resembled the  pattern

Table 7. Summary statistics for cougar movement patterns while presumably
hunting. Data are from 33 monitoring sessions, in which the focal animal was
Tocated every 15 minutes.

when  deer was Killeg TRt measured - units Average  Modal class® Range
‘;;‘f' "“d'I;'Eh‘H(F'g“" percent of night time traveling - % 51 41-50 2583

- curve B). However,  percent of daylight time traveling - % 13 0-10 042
the starting and ending (otal distance traveled in 24 hours -km 9.0 8089 21194
location was always the  traveling speed - meters/hr 920 500-750 120-3400
site where the cubs were number of travel bouts per 24 hours-n 9 8 4-14
hiding. (3) Dispersing  number of travel bouts per night 74 7 314
juveniles generally  mumber of travel bouts in daylight 16 1 0-6
displayed a "hunting”  duration of travel bout - hours 091 0258075 0.25-6.75
patten,  but  were ?-:nr:;xm'\‘ of periods of stasis (night 078 025 0.253.75
doubtle: 1) - hoors

ss Cxploring At G raveledin 1 travelbout-m 975 50-250 50-9800

the same time; data from

these  animals  were
excluded from the results

presented here. b bimodal

Hunting

‘This pattem consisted of walking most
of the night, with no period of stasis longer than
3.75 hours. Because the cougar moved steadily
and almost certainly did not kill any prey as
large as an opossum, we have laboled this
pattern "hunting" although the cougar may have
been moving for some other reasons.

Data from 33 sessions showing this
pattern are summarized in Table 7. A
"hunting" cougar spent about half thc night
traveling, and did virtually no traveling during
daylight hours. On only 2 of the 33 sessions
did the cougar travel over 3 km during the
daytime. Hunting cougars usually traveled at a
leisurely pace of about 900m/hr.  Travel
occurred in about 9 short bouts per day, each
-typically less than 1 hour in duration and less
than 1 km in distance moved. Night-time travel
bouts alternated with shorter periods of stasis.
The overall pattern thus consisted of short,
slow-speed travel bouts, during which the
animal probably scarched for prey or moved to
a new site, alternating with shorter periods of
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2 In some cases the mode (the most frequently occurring value or class) is a
better indicator of "typical” behavior than the average.

stasis, during which the cougar probably
stalked prey or waited in ambush. During some
periods of stasis, the cougar may have fed on
small prey, drank water, or rested. Daytime
sedentary periods typically lasted all day;
during these periods the cougar probably
simply rested.

The overall pattem exhibited by a
"hunting" cougar is illustrated and contrasted to
other patterns in Figure 13 (line A).

Killing and/or feeding on prey

In contrast to the stcady altcrnating
between travel and stasis, a very different
pattern was evident when cougars made a kill
or fed on a previously-killed deer. In the
sessions when the focal cougar fed on a
previously-killed a deer, the cougar traveled
very little, with virtually no activity between
8AM and 2PM, and very littlc movement at
night (Figure 13: line C). The peak activity
periods were at dusk and dawn, reflecting
movements between the carcass and a daytime
rest site.

1000 f—
DISTANCE
MOVED

500 —
(meters)

prey was fully consumed) (Figure
13: line D). In most cases the
medium-sized prey was killed about
3-4 hours after sunset.

Seasonal changes in distance
moved per day

We used "met daily
distance” moved per day as an index
of activity. "Net daily distance" is

)
; J
i T
Bt 1 ote 2 B 13

HOUR OF DAY

Figure 13. Twenty-four hour patterns of distance moved per hour by

: simply the straight-line ~distance
" between 1 animal's locations on 2
consecutive days. We calculated
about 2800 such distances, and then

radio-tagged adult cougars that (A) were presumably hunting, (B) ~averaged them for each cougar in
killed @ deer near midnight, (C) fed on a previously-killed deer, or (D)  each month, deleting any case based

killed and ate an opossum

When the cougar killed a deer during a
monitoring session, the "hunting" pattern was
evident up to the time of the kill, after which the
cougar moved very little for the rest of the night

on fewer than 3 distances. .To

evaluate seasonal changes in cougar
activity, we plotted average net daily distances
against month (Figure 14).

Males traveled much longer net
distances per day (average = 5.7 km) than

(Figure 13:line B). After some deer kills, there females (average = 3.2 km). The variation
was a travel peak near

dawn; in some cases this

reflected @ quick

movement to water and a T+

quick rewm to the MALES

carcass, and in other NET 6|

cases the cougar moved to  DISTANCE

a daybed sitc at some MOVED 5p

distance from the carcass.  PER

DAY  ‘F
Cougars  killed (km) sl s

, medium-sized prey
(mostly opossums) on 20
13% of the sessions. In
these sessions, the 1L
movement pattern
resembled the "hunting”

pattern up to the time of
the kill, and returned to
that pattern after about 6
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Figure 14. Seasonal patten in average net distance moved in 24 hours by

i adult cougars. Males moved much longer distances. Within sex, there was no
hours (at which time the  Zorie 0¥ it rences among months.
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among months was not statistically significant
(ANOVA, P > 050 for both males and
females).

Dispersal movements of juveniles

Dispersal is the movement of an
animal away from its placc of birth to establish
a new home range elsewhere. For cougars, the
process of dispersal usually begins at 12-24
months of age, and continues for several
months, during which the animal searches for
suitable habitat that has minimum risk of
conflict with other resident adults of the same
sex. Adult males are especially intolerant of a
young male taking up residence within the
adult's range. As a result, juvenile male
cougars usually travel into a different mountain
range to find an area without an adult male. In
Nevada, 75% of the yearling males and 20% of
the yearling females moved out of the mountain
range in which they werc born (Ashman et al
1983).

Juvenile dispersal in cougars is
important in maintaining small populations and
for recolonizing habitat where chance local
extinction has occurred (Hemker et al. 1984,
Beier 1993).  Seidensticker et al. (1973)
concluded that recruitment into the adult
population occurred mainly via immigration of
juveniles from adjacent populations, with the
population’s own offspring emigrating to other
areas. Dispersal may also help maintain gene
flow among populations (Greenwood 1980).
Data on dispersal can be important in
maintaining appropriate habitat for dispersal
movements - and conserving  genetic
variation. Despite its importance, dispersal is
"amongst the least understood factors of
population biology" (Gadgil 1971:253).

In the Santa Ana Mountain range,
dispersal is increasingly impeded by urban
growth which has created many impenctrable
barriers to animal movement. Pitted against
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these barriers is an innate tendency to disperse,
evolved over millions of years. Our study was
the first to examine how cougars attempted to
disperse in confined and fragmented habitat.

Urban expansion has also created
several narrow corridors, and we were most
interested in whether dispersing cougars would
find and use them. The 3 main corridors of
interest were:

1. The Pechanga Corridor (Figure 7)
provided the only possible link to the adjacent
cougar population in the Palomar Range
(Chapter 3).

2. The Coal Canyon Corridor (Figure
8) provided the only cougar travel corridor to
the Chino Hills (Chapter 3).

3. The Arroyo Trabuco (Figure 9) was
a redundant corridor in the sense that a cougar
can travel between the large wildlands north
and south of the Arroyo by a longer route to the
east. Nonetheless it was of interest because it
was a very long (about 6 km, or 3.8 mi.) and
narrow (300-600m , or 0.2-0.4 mi.) strip,
hemmed in by dense tract homes on either side,
but with excellent cougar habitat within the
Arroyo (Figure 9).

We followed the dispersal movements
of 8 male cougars and 1 female cougar (Table
7). The juveniles were 9-18 months old at the
time of capture, and werc monitored until death
or a stable adult home range was established.
We had radio-tagged the mothers of 7 of these
9 animals, and thus we know their predispersal
history in some detail. The other 2 animals
(both males) were tagged as dispersers; their
predispersal home ranges and ages at dispersal
were not known. We found:

1. Mean dispersal age for 6 male
cougars was 18.3 months (range 13-21); their
ages were accurately known because the dam
was radiotagged before birth (Table 1). The
males captured as dispersers (M5, M6) were
about 19 months of age based on weight and
tooth wear (Ashman et al 1983:19-27). At
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Table 8. Dates of birth and dispersal, and maximum dispersal distances for 1 female and 8 male juvenile
cougars (Felis concolor) in southern California.

D birth date capture date dispersal dispersal NP N2¢

start date® end date?

F17  Dec 1989¢ 28 Jul 1991 3-10 Sep 1991
M3 5Aug 1989 5 Jun 1990 26-29 Jan 1991 died 15-18 Feb 1991 14
M5 Jan 19898 3 Aug 1990 pre 3 Aug 1990 died 18-24 Sep 1991 163
M6 Jan 19898 27 Aug 1990 pre 27 Aug 1990 16 Dec 1991 17
M7 15 Jul 1989t 230ct 1990 28 Mar4 Apr 1991  continues

M8 15 May 1989'  290ct 1990 4-7 Dec 1990 died 1-5 May 1991 3
MIO  15May 19891 25Feb1991 22 Mar-3Apr 1991  died 15 Sep 1992

died 6-9 Jan 1992 39

w0 00— o w O W

MIl  9Augl989!  4May1991 1622 Jan 1992 died 29 Feb 1992 20
MI2 9 Aug 1989 15 Aug 1991 25-28 Sep 1991 died 24 Mar-10 Apr 37
1992

 Stariing date range is last date within mother's home range until first date off natal range, or (M, M6)

date captured as a disperser. For death date, range is last date known alive until date found dead. For M6,

end date = date on which 60% of the animal's stable home range had been visited (Minimum convex
lygon).

B amber of days with locatons between start and end (or death) dates.

© number of sessions of intensive (overnight) monitoring between start and end (or death) dates.

© F1 7 mother was also radio-tagged 28 Jul 91, so maternal home range is known, but birthdate is estimate.

f 4 4 days, mother was radio-tagged before birth of the juvenile. .

& Estimate (captured as a disperser, mother not radio-agged)

h [ addition, travel path out of the mountain range on about 20 Jan 1992 was traced from tracks and scent

dispersal, the female was probably about 19
months old based on weight (although tooth
wear suggested an age of about 13 months).
Littermates (2 pairs) did not disperse at the temporary home ranges were occupied;
same time. M12 was the youngest disperser at following Homocker (1970), we refer to these
13 months of age, 4 months before his brother as "transient” ranges. The move from |
Mi1l. M8 dispersed at 18 months, and his transient range to the next was usually very
brother M10 was the oldest disperser at 21 rapid. Some juveniles returned to their natal
months. ranges several weeks after dispersal and stayed
7-20 days before departing again; no juvenile
returned more than once. For males, a transient
home range was occupied from 2 weeks-8
months, and was much smaller than (1% to
30%) the size of an area an adult male would
use in the same time span. Transient home
ranges were usually near the urban-wildland
interface, and often elongate along that edge.

3. Dispersal took several weeks to
months, during which a succession of

2. Dispersal was often initiated by the
mother leaving the cub at one edge of her home
range while she moved to the opposite edge of
her home range for about 2 weeks. In some

- cases, the mother moved off of her home range
temporarily. The cub usually stayed in a very
small arca where its mother had abandoned it.
After about 2 weeks, the cub abruptly and
rapidly moved out of its mother's home range,
usually in the direction away from its mother.
Dispersal began in January (2), March (2),
September (2), and December (1); M6 and M5
were captured as dispersers in August after
starting dispersing some days or weeks earlier.

4. All dispersers cxplored extensively
throughout the Santa Ana Mountain Range.
Cubs born and raised at the southem edge of
the range (M8, M10) dispersed northward and
cubs born at the north edge (M1, MI12)
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dispersed south, apparent trying to move to0 a
new mountain range.

5. Seven of the 9 disperscrs died before
establishing a stable home range, usually (4 of
7) as a result of vehicle collisions. In addition to
the 4 fatal accidents, dispersers were involved
in 2 nonfatal vehicle collisions.

6. Dispersers explored the urban-
wildland interface very thoroughly with
little  human i i Al
dispersers came within 100 m of urban areas
and heavily used parklands for periods of time
ranging from several hours to several weeks
(following sections, and Chapter 9). Dispersers
often crossed and used terrain avoided by adult
cougars (e.g., MI2's exploration of the
grasslands west of San Juan landfill, Mll's
exploration of the San Luis Rey River, M5's
exploration of Temecula Creck, F17's foray to
the Anaheim Hills). Such exploration of
marginal and edge habitat is very important
because it is how juveniles find and use
corridors (next point) and how they learn to
avoid thesc areas by adulthood. None of the 9
dispersers  behaved  aggressively toward
humans, although some livestock were taken in
rural areas and 3 dispersers entered urban
areas, apparently by mistake. We rcceived only
5 reports (involving 3 cats: M3, M5, M11) of a
disperser being seen by humans; no casc
involved cougar aggression.

7. Dispersers found and used
movement corridors. Three of the 9 dispersers
found and tried to use the Coal Canyon
Corridor (2 succeeded and 1 was hit by a
vehicle); 1 of them (M6) used the Coal Canyon
Corridor (Chapter 3) at least 22 times. In
addition an uncollared juvenile cougar also
found and used the Coal Canyon Corridor.
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Three dispersers also found the Pechanga
Corridor, 2 of them used it, 1 successfully
(M12) and 1 unsuccessfully (M5). In addition,
there were S vehicle mortalities in this corridor
during October 1990-December 1992. At least
2, and probably 3 of the dispersers found, used,
and explored the Arroyo Trabuco (M8, M10,
and probably M12). Three dispersers each
dispersers failed to find and usc at least 1 of the
3 corridors,

The last finding has very important
implications for land-use planning, because it
clearly demonstrates that efforts to retain and
enhance existing linkages will not be in vain. In
the following sections, we briefly summarize
the dispersal history of all 9 dispersers. We are
preparing a manuscript on cougar dispersal for
publication in a scientific journal

Dispersal of M8

After F12 and M8 had spent several
days together in the northern part of her home
range, F12 abandoned M8 on November 27
1990, moving to the southern edge of her home
range. M8 stayed in a small arca for several
days, then moved off to the north sometime
during December 4-7. On December 8 we
documented M8's first independent kill of a
mule deer (a male fawn). He fed on it for 3
nights. During December 17 1990-January 4
1991, M8 stayed mostly in the small (0.3 km?2)
estuary of San Mateo Creck between the
Pacific Ocean and I-5, known locally as
Trestles Beach (Figure 15: Tr and HR1). M8
stayed in the estuary's thick willow forest and
marsh, and there were no reported sightings
from the many surfers and beachgoers during
his stay.

carcasses before moving north again
We believe that no other radio-tagged '
cougar used Trestles Beach during our study,
although the habitat just cast of I-5 was movements over terrain that he was exploring
regularly used by several cougars. M8 made for the first time. One hour after sunset on
only short local 1
‘movements during r
intensive monitoring
December  17-18. On
December 23 we
documented that he had
killed and eaten at least 2
opossum and 2 raccoons
in the area. M8 made 2

On January 20-21, we observed M8's

December 31) east of I-5
during his stay at
Trestles, crossing 15
under the San Mateo
Creek bridge and moving
up to 3 km inland. On his
second excursion M8
daybedded near adult
male M2 and presumably
the 2 cougars encountered
each other. M8 retumed
to Trestles Beach the next
day and M2 remained in
the vicinity during
January 1-5. On about
January 4, M8 left
Trestles  Beach  and
returned to the center of
his mother's home range.

Meanwhile  his

‘mother had been killed on

* 1-5 on December 20 1990.
On January 15 1991, M8

left his natal area for oo e oments of MB. Dotted polygon indicates home range
good, soon moving further i’ mother (F12). Heavy dotted line indicates limits of cougar habitat. His
north than before. He initial dispersal movements brought him to a small transient home range (HR1)
killed 2 mule deer in in and near Trestles Beach (Tr). After a brief visit back to his natal range, he
Gabino Canvon during moved rapidly north, intensively exploring the Arroyo Trabuco Corridor (AT) and
Janary 17-19, then using a new transient home range (HR2) along Loma Ridge during Feb-

> Mar 1991. In April he moved into the Chino Hills via the Coal Canyon Corridor
consuming only 1 of the (¢¢) and about April 30 was killed (K) on SR-60.

67

January 20, M8 left his daybed in Trampas
Canyon and slowly explored or hunted in the
upper basin of that canyon for 1% hours. At
2000, he reached the basin's south rim, and
quickly moved west along the rim, then north
along the west rim for 800 m beforc turning
west and heading down an unnamed canyon
toward the San Juan Capistrano Landfill in
Prima Deshecha Canyon.  About halfway
down, the canyon opened out into a broad
grassy slope with no woody vegetation. At this
point M8 moved north, quickly crossing 2
small, west-flowing, sparsely-shrubbed
drainages; from the intervening ridges he
doubtless saw the lights of San Juan Capistrano
spread out to his west. The 3rd west-flowing
canyon was much larger and contained good
woody cover; he stopped there for about 40
minutes. At 2300 he resumed his rapid walk,
heading down this wooded canyon all the way
to La Pata Avenue. He reached La Pata
Avenue (the paved access road for the landfill,
which receives no night-time traffic) about 700
m south of the Ortega Highway, walked quickly
north 350m along La Pata, turned NE through
the nursery at the SE comer of La Pata and
Ortega Highway, and crossed the Ortega into
San Juan Creek just after midnight. M8 stayed
in San Juan Creek for 4 hours, moving very
little. At 0415 he walked up San Juan Creck
about 400 m, returned downstream to the
mouth of Cafiada Chiquita and then quickly
moved north on the west slope of Cafiada
Chiquita, staying east of the ridgeline. At 0545
he stopped and daybedded in a wooded canyon
west of the Sea Tree nursery, northwest of the
Santa Margarita sewage plant.

Although at least 6 radio-tagged
cougars used Trampas Canyon, only dispersing
animals (M8, M12) used the canyons west of
Trampas Canyon. Their rapid pace suggested
that they were not comfortable in the area's
open grassland.

On the following night (January 21-
22), M8 moved another 8 km, discovering and
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entering the Arroyo Trabuco corridor. He
daybedded near the San Francisco Solano site,
between the cities of Mission Viejo and Rancho
Santa Margarita. During overnight monitoring
on the nights of January 22-23 and January 23-
24, he spent both nights in local movements
(within about 800 m of the San Francisco
Solano site), suggesting that he was hunting in
the area and exploring small side canyons.
Each morning at dawn the ridgetops came alive
with earth movers and M8 daybedded near the
Arroyo bottom.

On the night of Sunday January 26-27
we monitored the movements of M8. F2 had
entered the Arroyo from the south the previous
night and was daybedded < 1 km south of M8.
‘We hoped to lcam how F2 would react to a
juvenile male in her home range. Trespassers
traveling by foot, pickup truck, and dirt bike
passed near both cats until dusk. Shortly after
sunset, both cats started moving slowly towards
each other, passing with 250 m (width of the
Arroyo bottom at that point) without pause.
‘We presume the cats were aware of each other,
but we were not closc enough to hear
vocalizations. After this non-encounter, F2
continued north and M8 continued south at
about lkm/hour. At 2000, a low-flying
helicopter shone a spotlight at the radio-tracker
(50m from the cougar) and M8 stopped moving
for about 30 minutes. At 2130, M8 passed
through the Oso Bridge construction site, an
area of bare compacted ground with bulldozers,
huge steel I-beams and construction debris on
the ground, huge steel scaffolds, and a half-
complete road bed above. A trespassing vehicle
that had earlier broken its radiator was parked
under the bridge, and a steamy windshield
suggested that its driver was spending the night
there.

M8 continued south to the mouth of
Corridor Canyon (the large brushy canyon at
the south edge of the site of the proposed Las
Flores Planned Community). He promptly
turned east into Corridor Canyon and walked
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halfway up the canyon; his unhesitating move
into this canyon suggests that he probably used
this route when he first entered the Arroyo on
the night of January 21-22. After stopping for
less than an hour halfway up the canyon, at
2330 he backtracked to and up the Arroyo. He
stopped just north of the Oso Bridge site and
spent 5 hours exploring 3 small grassy canyons
on the Mission Viejo side of the Arroyo. On
several occasions he reached the ridgetop, from
which he could see the lights of Mission Viejo <
1 km to the west, but he apparently never
walked west of the ridgeline. Two of the 3 side
canyons he explored had no woody vegetation,
and only about 3 inches of new green
herbaceous growth. He spent 2 full hours in
the smallest of the 3 canyons, in which a dozen
Russian thistles were the largest plants. We
presume he was hunting for gophers, voles, and
ground squirrels there; a few badger holes were
also present. At 0500, M8 returned to the
Arroyo and moved north, bedding near his
starting location.

On the night of January 28-29, M8 left
the Arroyo and resumed his northward travel.
He was in Joplin Canyon on January 29, just
NE of Cooks' Comer on January 31-February
1, across Santiago Canyon Road in Round
Canyon on February 3, and in the Villa Park
impoundment (willow forest) on February 8.
He had traveled 56 km (35 mi) north of the
north edge of his mother's home range.

During February 9-April 10 1991, M8
used an elongate home range pressed against
the westerm edge of cougar habitat, mostly
,along Loma Ridge and its associated canyons,
with occasional forays into Santiago Canyon
above Modjeska (Figure 15: HR2). During
April 8-10, he moved abruptly north, crossing
the Riverside Freeway into the Chino Hills. We
were unable to locate him with intense aerial
telemetry scarches south of the Freeway on
April 12, April 15, April 26, and April 30, but
on May 3 1991, a motorist stalled in traffic
found M8's carcass on the north edge of the
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Chino Hills, in weeds along State Route 60
between Phillips Ranch Road and Diamond Bar
Boulevard in Pomona (Figure 15). He had been
struck by a westbound vehicle 3-5 days earlier
as he tried to cross to the north side of the
freeway. He had no doubt spent his last 3
weeks in the Chino Hills. Lack of tracks in any
culvert under SR-91 indicates that he reached
the Chino Hills via the Coal Canyon vehicle
underpass.

In all his dispersal movements, M8
consistently moved north, hugging the western
cdge of cougar habitat and occasionally
attempting to explore further west, only to find
that there was no habitat to the west. This
pattern was evident in his use of Trestles
Beach, his travel through the grasslands west of
Trampas Canyon, his exploration of the west
ridge of the Arroyo Trabuco, his temporary
home range along Loma Ridge, and his
eventual death on SR-60.

Dispersal of M10

MI10 (sibling of M8) began dispersal
during March 22-April 4 1991, 3 months after
his mother's death. He first moved about 16 km
(10 mi) north of his mother's home range and
stayed near a sheep grazing operation in San
Mateo Creek during April 4-16, eating several
sheep (Figure 16: HR1), then moved 51 km (32
mi., straight-line distance) north in 16-20 days,
reaching upper Coal Canyon by May 6. His
northward path was east of that taken by his
brother.

On the night on May 6-7, we followed
M10's movements down Coal Canyon. He
started moving well before sunset and moved 3
km down the canyon at a brisk pace, following
the main ridge between Gypsum and Coal
Canyon. He approached the Riverside Freeway
at 2100, stopping at the debris catchment
before the main wash enters the culvert under
the Freeway. From the catch basin, M10 had a

clear view of the Freeway and the twin box
culverts but not of the vehicle underpass <
100m to his east. After pausing there for 10
minutes, M10 moved west
200 m to a small hill

Cafiada Chiquita and Christianitos Canyon to
Horno Creek (Camp Pendicton) at the north
edge of his natal home range. He thus moved at

overlooking the freeway.

After 30 minutes,
M10 moved west a short
distance crossing one tiny
canyon and stopping in
the second small, parallel
dry wash flowing toward
the freeway. He spent the
rest of the night at the lip
where the wash dropped
over a cut bank, from
where he could see the
freeway (200m away) and
the darkness of the Chino
Hills beyond the freeway.
By dawn he could see that
the dark area was suitable
habitat.  Just after the
next sunset, at 2100 on
May 7 1991, MI0 was
struck by an eastbound
vehicle on the Riverside
Freeway, breaking his left
femur. He was
photographed sitting in
the median strip, but soon
ran back into the tiny
canyon from which he had
come.

Afier a  rapid
recovery  (Chapter  4:

highway injuries) in a Figure 16. Dispersal movements of M10. Dotted polygon indicates home range
Dashed polygons indicate his transient home ranges;

small post-accident home ~of his mother (F12)
range (Figure 16: HR2),
in mid-June M10 moved

heavy dotted line indicates limits of cougar habitat. The sequence of M10's
travels are indicated by progressively thinner lines. After a brief stay in HR1
(April 4-16 1981), M10 rapidly moved north to Coal Canyon, where he was

south, encountering and  struck on SR-91 (CC) on May 7. After a brief stay in a small post-accident

traveling  the  Arroyo
Trabuco corridor from
north  to

continuing accident.
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home range (HR2), and despite a broken femur, M10 rapidly moved south,
using the Arroyo Trabuco Corridor (AT) and returning to his natal home range
south, and (F12). 10 days later he moved north to HR3, which he used for 5% months

gh  De1ore moving to HRA, which he occupied for 8 months until he died in a second

least 64 km (40 mi) in 14-19 days. He spent 10

- days in his natal home range, and then

established a transient home range (Figure 16:
HR3) that included the area from upper
Christianitos Canyon to Cafiada Chiquita.
After 5% months in this arca, he abandoned it
in late January 1992, traveling north for 10
days and establishing another transient home
range (Figure 16: HR4)
along Loma Ridge and
lower Santiago Creck. He
remained in that home
range until his death in a
second vehicle accident on
Santiago Canyon Road in
September 1992.

Dispersal of M3

In fall 1990 M3
and his brother M4 spent
increasingly long periods
of time apart from their
mother (F2), but they
always traveled together
within her home range.
The longest such period
away from their mother
lasted for 10 days in early
October 1990. Sometime
during  June-September
1990, M3 received a
severe injury to his palate
(Chapter 4). M4 died in
carly November 1990 and
was fed upon (and
possibly killed by) M3
and F2 (Chapter 4).

M3's  dispersal
was atypical in that he
seemed reluctant to move

to the west. During November 26-29, M3 and
F2 consumed a deer in the central part of their
home range, but 2 days later F2 moved to the
western edge of her home range where she spent
2 days near adult male M2 in the Aroyo
Trabuco at the west edge of her range, an area
she had not visited for over a year. M3
remained where F2 had left him in Bell Canyon.

off his mother's home

Figure 17: Dispersal Movements of M3: Thinner dated lines indicate M3's

range, making 2 brief Predispersal explorations outside his mothers home range. thicker line

excursions to the east
before finally dispersing

!

segments show his short dispersal into Irvine. He was captured in a residential
area on 8 Feb 1991(C) and was released at R, where he died 1 week later. The
dashed polygon indicates the home range of his mother (F2).

On December 4, F2 retumed to her son's
location for 1 day and then moved 2.4 km off
the southwest edge of her normal home range.
There she killed a deer (December 10) and fed
on it for 3 days. She then moved back to
Arroyo Trabuco. Meanwhile M3 slowly moved
eastward within and then beyond her home
range (Figure 17: Dec 23). Up to this point, the
dispersal pattern and timing was typical except
that F2 had abandoned M3 near the center,
instead of the edge, of her home range.

However after less than a weck away
from home, M3 returned to the eastern part of
his mother's home range on December 28-29.
F2, after a month in the southwest parts of her
home range, moved east and encountered M3 in
her home range on January 7. M3 immediately
moved east again, a bit farther this time (Figure
17; Jan 14). However, by January 16 he again
returned to the eastern and northern portions of
F2's range. F2 remained far to the west and did
not encounter her son.

On January 30 1991, M3 moved off
again, this time to the northwest (Figure 17).
He moved into the north end of the Arroyo
Trabuco where he killed and ate a coyote.
During February 4-7, M3 continued dispersing
northwest, moving along the wildland-urban
edge and through arcas interspersed with
orchards. As he moved from the Oso Lake area
into Serrano Creek, a motorist saw him run
north across El Toro Road at the sign marking
the future crossing of the Foothill
Transportation Corridor (6:00 AM, February
5). On February 8 he had moved into avocado
orchards further northwest, and was located
about 1 km west of Siphon Reservoir, just east
of the intersection of Jeffrey Road and Irvine
Boulevard. Early on the night of February 8,
M3 moved 1 km west, penetrating 2 blocks into
a residential area adjacent to the orchards.
There he was treed by a German shepherd dog
in a yard at 50 Hunter St. in Irvine shortly after
dark. At 2100, Animal Control officers
tranquilized M3 and released him back into his
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mother's home range. He remained near the
release site and died there 1 week later (Chapter
4: Disease).

Dispersal of M7

M7 left the home range of his mother
(F10) in April 1-4 1991, moving slowly
northeast while F10 moved to the southem part
of her home range. He initially moved
northeast from his mother's range to the Mesa
de Burro area. This area immediately became
the nucleus of a transient home range (Figure
18: HR1).

After 4 weeks he began to enlarge his
transient home range. In May he expanded to
include the peaks and canyons west of Lake.
Elsinore (16 km north), and in July to include
the upper Santa Margarita River area several
km south. On several occasions, M7 was very
close to the I-15 bridge and he doubtless
encountered this entrance to the Pechanga
Corridor. However, we have no evidence that
he ever crossed I-15. In mid-September 1991,
M7 made a 65-km excursion to the northern
edge of the range, reaching Hagador and Main
Street Canyons near Corona, and quickly
returned to his transient range (Figure 18:
thinner line segments).

In late January 1992, after almost 10
months in this transient range, M7 abandoned it
for a new home range (Figure 18: HR2). The
south edge of his new home range abutted the
north edge of his old range, and he had passed
through much of this new range in his
Scptember foray. As with most transient
ranges, both M7's ranges were elongate and had
1 long edge along the wildland edge (Figure
18). In his movements within each home range,
M7 often stayed in 1 canyon for 3-8 days and
then moved to another canyon. This was very
different from the pattern of adults M2, M9,
and M6, who rarely stayed in 1 locality for
more than 3 days. As of January 1993, M7
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brushy canyon on
| September 3 1991, MI2
stayed in and near this.
canyon for 17 days, while
his family ranged widely
without him, mostly to his
north.  Tracks indicate
that he used ncarby dirt
roads regularly. Finally,
during September 20-22,
he started  dispersal
movements to the south
(Figure 19: thickest line
segments).

During overnight
monitoring on ‘October 1-

Margarita Peak on October 17. He then moved
rapidly back north and established a transient
home range immediately south of this mother's
home range (Figure 19: HR1). He spent almost
3 months in this transient range, killing at least
5 domestic goats in at least 3 incidents. In
December 1991, he took a second exploration
to the south.

This excursion (Figure 19: medium-
width line segments) began during December 6-
13, when M12 moved to La Paz Canyon,
quickly finding the only domestic goats in south
Orange County. He killed several goats in a
single night before moving west to Trampas
Lake. At the start of overnight monitoring on
December 23-24, M12 and M13 were both at

followed. M2 skirted north of the landfill and
moved further west, exploring the big grassy
ridge that separates the cities of San Juan
Capistrano and Capistrano Beach. MI12
walked over 6 km through this 2-km-wide
peninsula of marginal habitat fringed by homes.
This area is so open and treeless, and so fringed
by urban uses, that we had never obtained gate
keys to these parcels; our limited access made it
impossible to determine his exact travel path.
At 0400, he reached an oak grove alongside I-5
between the exits for Camino Las Ramblas and
San Juan Creek Road, and he daybedded there
on December 24 (Figure 19: W). Tens of
thousands of motorists passed within 200m of
the cougar on the clogged freeway that
Christmas Eve. There were no reported cougar

21991, M12' was moving Trampas Lake
steadily south through (the 2 animals
previously unvisited apparently  did
terrain ‘when he not  encounter
encountered the noisy and each other).
well-lit California Silica About 2 hours
Products factory and its after sunset,
adjacent open  quarries. MI2  started
His first several attempts moving rapidly
L " A to pass by led to parts of west. At 2000
Figure 18: Dispersal Movements of M7. M7 moved a short distance (heavy line)  the quarry or factory, and he entered the
from his mother's home range (F10) to a transient home range (HR1) wmcfr;onr: it took him 2 hours to San Juan
occupied for 10 months. Thinner line segments indicate a long excursion ;
HR1 %unng September 1991. In Januar:g1992 he absndnnednl-g!m for a second :f"eme:s:m;;:m;k’m 'é::z:; P n
home range (HR2) that will probably become the nucleus of his adult home - ritha
range if he survives. Heavy dotted line indicates limits of cougar habitat. facility. Once past the Deshecha, and
plant, he rested on a ridge spent about 2%
still occupied this second home range. This top for 2 hours and then hours exploring
area was not overlapped by M6, M2, or M9, moved west toward Trampas Lake but turned heavily-grazed
and if he lives we suspect it will form the back before reaching the lake. Although M10 grasslands near
nucleus of his adult home range. However, his was also at the lake, the 2 cats did not meet the dump. This
, movement patterns, and the relatively small size each other; M12 may have detected M10's was the only
of this home range, suggest that it was not yet a scent. M2 returmed to his previous resting time we
true adult territory. place, spent another hour there, and then d a : ..
continued _southward, _ crossing _into _ the cougar Figure 18: Dispersal Movements of M12. Dashed polygons indicate his transient home

Dispersal of M12

MI2, his brother M1, and their
mother F6 had spent 2 weeks traveling together,
when F6 and M11 abandoned M12 in a small

3

Christianitos Creek watcrshed, and walking
another 2 km south along the ridge just west of
Christianitos Road.

On this initial move south, MI2
travelled over 40 km (25 mi), reaching

exploring Prima oo oavy dotted line indicates limits of cougar habitat,  The sequence of M12's
Deshecha and  travels are indicated by progressively thinner lines. His first transient home range (HR1)
the landfill area.  abutted that of his mother (F8). On the foray to the west (W) (Dec 23-24 1991), M12
But an even moved from Trampas Canyon through open terrain to within 100m of -5 in San Juan

more  unusual

exploration Figure 7 for detail).

Capistrano; he returned to HR1 within 48 hours. M12 took less than 8 days to travel from
HR1 to HR2 in the Palomar Range, using the Pechanga Corridor (PC) to cross I-15 (see
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sightings. Within 48 hours M12 returned 29
km (18 mi) back to his transient home range.
Although this foray did not lead anywhere, it
attests to the remarkable ability of dispersing
cougars to explore habitat peninsulas and
corridors without detection by humans.

On January 13 1992, MI2 left his
transient home range for the last time (Figure
19: thin line segments). Eight days and 59 km
(37 mi) later, he became the first cougar in our
study to move into or out of the Santa Ana
Mountain Range, crossing 1-15 via the
Pechanga Corridor into the Palomar Range. We
first located him east of I-15 on January 22; he
was then in upper Pechanga Creck on the
Pechanga Indian Reservation. On the morning
of January 23 his tracks leading up to I-15 were
fresh enough to be tracked visually and scent-
trailed by hounds. M12's eastbound tracks left
the Santa Margarita River about 400 m before
the I-15 bridge. Although he could not have
directly viewed the lights of Temecula from the
river channel at that point, he could see the
glow of city lights in the sky, and perhaps he
gained elevation to better see what lay ahead.
He climbed until he reached a dirt road about

50 vertical m above and parallel to the river, MI2's: He and his mother had spent several segments). This
and he continued to walk east. As he got closer days together within F6's home range. Then F6 remarkable  movement
to the freeway, he left the road and moved moved about 16 km away toward the northern again illustrates the ability

southeast and then south, until he was roughly
parallel to the freeway. His path took him
away from the city lights. Perhaps using
darkness as a cue to judge where appropriate
habitat might be, he moved away from the
bridge that offered the only good crossing under
the freeway. Cliffs to his right gradually
. pinched him closer to the freeway, and where
the cliffs met the road, he turned and crossed I-

15 at grade about 800 m south of the bridge.
On the east side he walked down the
embankment 50 m to a paved golf course
service road. At this point we lost his scent,
suggesting that he traveled south along this
road for at least 300m. There were no tracks in
the dusty road and sandy stream bed to the
north of the crossing point, in Pechanga Creck
at several points along the golf course, nor in
Pechanga Creeck 400 m upstream from the
uppermost housing tract. Thus he must have
traveled southeast across a series of low
wooded ridges for 2-4 km before dropping
further east into upper Pechanga Creck where
he spent the next few days.

MI12 then cstablished a large transient
home range north and east of Mount Palomar
from January 20 until he died there in latc
March 1992, apparently of natural causes
(Chapter 4), :

Dispersal of M11

M11 began to disperse in early January
1992. His pattern of separation was similar to

part of her range (Gypsum Canyon) and left
MI1 in Round Canyon on Loma Ridge. M11
stayed there, moving little, for about 7 days,
and then suddenly began moving south (Figure
20: thick line segments). Within 5 days he had
moved 40 km (25 mi). Like many dispersers,
he spent several days along Trampas Ridge
near San Juan Capistrano.

From the Trampas Lake area, M1l
continued south into Camp Pendleton, where he
was struck by a vehicle on Basilone Road on
the cvening of February 4 1992. His injuries
apparently were minimal, as he spent only
about 48 hours within 1
km of the accident site,

through 8-12 residential blocks south of the
river, M11 was shot ‘at least 9 times by police
officers near the intersection of 6th and Pacific
Streets. Although we do not have data showing
exactly how M11 reached the San Luis Rey
River from Camp Pendleton, the most probable

and then resumed his
exploration of Camp
Pendleton  (Figure 20:
dashed polygon).  His
period of post-accident
recovery was far shorter
than that of other accident
victims (Chapter 4).

In late February,
apparently fully
recovered, M11 continued
southeast and became the
first radio-tagged cougar
to move across the open
grassland at the south
edge of Camp Pendleton
to reach the San Luis Rey
River (Figure 20: thin line

of cougars to move across
marginal habitat in their
dispersal  explorations.
However, the San Luis
Rey River is too impacted
by  urbanization to
function as a corridor.
M1l moved down the
River, crossing under I-5
into  the City of
Oceanside. At 0230 on

1

February 29, MIl was

sighted near the River in  Figure 20: Dispersal Movements of M11. Dotted polygon indicates home range
central Oceanside, about of his mother (FB). The thick line segments indicate his movements from Jan
3 blocks from the Pacific 16 1992 until his automobile accident (A) on Feb 4. The dashed polygon
Ocean. At 0600, ter indicates his post-accident home range (3 weeks). The thin line segments
bout 3% h 0 £ , aft 5 indicate his travels into the San Luis Rey River. He died in Oceanside (D) on
about 3% hours of pursuit  £op 26 1992, Heavy dotted line indicates limits of cougar habitat.
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routes were Tuley Canyon or Pilgrim Creek.

Dispersal of F17

During August 22-25 1991, F17's
mother (F18) moved 16 km northeast of her
home range, abandoning F17 in San Mateo
Canyon in the center of their home range. After
waiting there alone for 2
weeks, F17 started

18 (10 days earlier).  During overnight
monitoring there September 26, F17 walked
near 2 rural houses to enter an abandoned
avocado orchard where she killed and ate 2
opossums

On the night of October 21, F17 moved
into a finger of natural vegetation at the
extreme northwest comer of the remaining

dispersing  northwest
about September 3. F18
returned during
September 3-10.

For the next 123
days, F17 ranged widely
over the northern 2 thirds
of the mountain range,
staying north and west of
her mother's home range
(Figure 21). During that
time she never occupied a
transient home range. She
traveled a  minimum
distance of 342 km (214
miles), ricocheting off the
east, west, and northern
edges of suitable habitat
several times (Figure 21).

During
September 25-27, F17
spent 3 days in the area
where  Main  Street
Canyon leaves the steep
mountainous terrain and
opens into the alluvial
plain, now  bearing
avocado orchards, on the
outskirts  of  Corona.
Curiously, M7 (on a foray

\
|
|
I
)

from his first transient

3 days in the same

home range) also spent 2-  Figure 21: Dispersal Movements of F17. Dotted polygon indicates home range

of her mother (F18). Heavy dotted line indicates limits of cougar habitat. The
- sequence of F17's travels are indicated by progressively thinner solid lines, then
location on September 17- rogressively thinner dashed lines.

habitat, surrounded by the encroaching urban
growth of the Anaheim Hills. She daybedded in
the small canyon that contained a small horse
stables and The Garden Church, sandwiched
south of these facilities and north of a huge area
where graders were ripping the terrain for new
housing tracts. The Riverside Freeway was
400 m north at the mouth of the canyon. On
the ridge to her west carpenters were framing
houses on Star View Street. F17 had been
exploring the urban edge that night, and had to
wait until dark to extricate herself. Dozens of
people and machines surrounded her all day
long. This is yct another example of the

dogs in a Temecula back vard. The capture site
was near the tip of the "Temecula cul-de-sac"
of the Pechanga Corridor (Figure 7: M5; Figure
22: C). MS was a dispersing yearling and his
presence there was our first evidence that
dispersers were attempting to use that corridor.
His tracks confirmed that he had moved up
Temecula Creek from its confluence with
Pechanga Creek, but we could not determine if
he had reached that confluence from the west
(Santa Ana Mountain Range) or the east
(Palomar Range).

MS was released 22 km (14 miles) west

remarkable ability of [T -
cougars to  explore
marginal habitat, habitat
peninsulas, and habitat
corridors  without being
detected by humans.

On about
December 31 1991, F17
retuned to her mother's
home range for the first
time since her dispersal
began. On that date F17
and F18 were located
together at the north edge
of F18's home range. By
January 6 1992, FI8 had
moved south into the
interior of her home
range, but F17 was still
near her December 31
location. She died there
during January 6-9 1992,
apparently of natural
causes (Chapter 4).

Dispersal of M5 |

21 1

was treed by domestic

Figure 22: Dispersal Movements of M5. M5 was captured as a disperser in
MS was captured  Temecula at C and released at R, from which he promptly moved to HR1. After
and radio-tagged on 6 weeks there, he moved to HR2 in less than 15 days. After M5 was crippled in
August 3 1990 after he an auto accident, he used a very small area thick solid-edged polygon at west
border of HR2) until his death 5 months later. The heavy dotted line indicates

limits of cougar habitat
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of his capture site (Figure 22: R). By August
12, he had moved to the Santa Margarita River,
another 22 km south of the release site. He
used a transient home range there for the next 6
weeks (Figure 22: HR1). Like other transient
ranges, this was elongate along the habitat
edge. After exploring the southern habitat
edge, and finding no route further south, M5
rapidly moved north, covering at least 32 km
(20 mi) in a 5-day interval, and at least 40 km
(25 mi) in the next 10-day interval. By October
7, he had reached Peters Canyon Reservoir, and
thus in less than 15 days had moved from the
extreme southeast to the extreme northwest
edges of habitat in the Santa Ana Mountain
Range.

MS established a medium-sized home
range (Figure 22: HR2) in this area, with a
favorite daybed in the large willow forest in the
Villa Park Dam impoundment area in Irvine
Park. This area was adjacent to housing tracts
or the developed areas of Irvine Park along
nearly half of its periphery. On November 15,
we treed M5 and he appeared to have gained
about 15 pounds since initial capture. During
diel monitoring on December 10-11, M5 began
and ended his night movements in the willow
forest, but spent most of the night hunting in
nearby Weir Canyon, never approaching the
housing tracts or the developed parts of the

After 6% months in this home range,
M5 was severely injured in an a vehicle
accident and died 5 months later (Chapter 4).
During his last 5 months he used an extremely
, small home range pressed up against the urban
edge (Figure 22: thick dashed polygon along
west edge of HR2). Despite being crippled and
within a stone's throw of tract homes for most
of those 5 months, M5 was never a threat to
human property or safety (Chapter 9).

Dispersal of M6

M6 (like MS) was captured as a
disperser and thus we do not know his natal
home range. He was captured in lower San
Mateo Creek on August 27 1990, weighing 80
pounds and in excellent condition. Afier release
he moved steadily southeast along the coastal
hills and coastal plain of Camp Pendleton for
10 days, moving a net distance of 4-6 km per
day until he reached the lower Santa Margarita
River September 8 or 9 (Figure 23: thick linc
segments). He used a small home range
centered on the river delta for about 2 weeks
(Figure 23: HRI), and then moved back
northwest along the coastal plain. When he
reached the north edge of Camp Pendleton on
October 7, M6 ‘began a rapid move north
(Figure 23: thin line segments).

Between October 10 and October 15
1990, M6 moved 27 km (17 mi) north to the
highlands of O'Neill Regional Park near Oso
Lake. He had left this vicinity by October 17
and we were unable to locate him again despite
intense ground searches and weekly air searches
of all areas wouth of SR-91. M6 suddenly
reappeared near the mouth of Gypsum Canyon
on May 6 1991. On the night of May 26-27, he
moved north across the Riverside Freeway
using the Coal Canyon culvert to cross under
SR-91. Over the last 1% years of the study,
M6 moved between the Chino Hills and the
Santa Ana Mountain Range at least 22 times
(Figure 8). Because we searched the lands
south of SR-91 so thoroughly during October
1990-May 1992, we conclude that M6 spent
that 6% months in the Chino Hills.

Over the last 1% years of the study,
M6 spent increasingly longer periods of time
south of the Riverside Freeway, with
increasingly shorter stays in the Chino Hills
On each of 18 crossings, we found M6's tracks
in the Coal Canyon culverts. On the other 4
crossings, there were no tracks in any culvert,
and we conclude that he used the vehicle

underpass at Coal Canyon. The frequency with
which M6 crossed the freeway is precisely the
intensity with which that corridor must be used
by an adult male to insure that female cougars
in the Chino Hills are bred. These data provide
vet another striking example of the ability of

dispersing cougars to find
and use corridors.

The size of M6's
home range (Figure 23:
HR2) approached that of
M2 and M9, both fully
territorial  adult males.
His pattern of movement
and  his  occasional
associations with adult
females suggest that he
was an adult male at the
end of the study.
However, if he lives, we
expect that his home
range will continue to
increase in size.

L

Figure 23: Dispersal Movements of M. M6 was captured as a disperser at C
and then he travelled (thick line segments) to HR1. After 2 weeks there, he
moved rapidly (thin line segments) to the Chino Hills where he spent 5%
months before expanding this area into an hourglass-shaped home range
(HR2). The 2 lobes of HR2 are connected by the Coal Canyon Corridor (CC)
The heavy dotted line indicates limits of cougar habitat
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CHAPTER 7. PREY RELATIONSHIPS

Prey use based on prey remains

In the course of our routine monitoring
activities, we examined 145 cougar-killed prey

suggesting that there is a strong detectability
bias even for thosc livestock carcasses we
found without reports. Nonetheless, the impact
on the livestock owner is greater than our data
indicate, because in many depredations, several
goats and sheep would dic in addition to the 1
or 2 animals eaten. Most of these surplus

and sparring with other males)
makes males more vulnerable
to predation.

Table 9: Age and sex composition of 85 cougar-killed deer in the Santa
Ana Mountain Range, 1988-1992.

For 12 deer killed by ~ SeXofdeer

cougars in the dry season (Jun-

Age of Deer (years)
0 1 2 3-10  Adult Total
(age unknown)

Dec), the average fat content of  Fermates

carcasscs. About 59% of these carcasses were victims were killed by the cougar; a few others o o 2 1 2 12 10 27
deer, and the main secondary prey were coyotes died with no apparent injury, perhaps due to ‘m © ;;n’:;';"w was gy Males 4 7 417 4 36
and opossums (Figure 24). Deer were also the shock. with @ standarc error 0. Sexunkmown 14 0 1 1 6 2

For 3 deer killed by cougars in  Total 20 8 7 30 20 85

largest prey item regularly taken (calves werc
larger but rarely taken). In terms of mass, the
prey carcass data suggest that deer were 78%
of the prey biomass eaten, followed by calves
(8%), coyotes (3%), and all other species at less
than 3% each (using approximate live weights
listed in Encyclopedia of Mammals, Fact on
File Inc., New York, 1984).

All 3 common species of livestock were
taken by cougars. The 4 calves taken were all
young animals, and all were killed by male
cougars. The chart excludes about 12 killed
goats that we learned about when livestock
owners reported the losses to state or county
authorities. Including these goats would have
greatly inflated the apparent importance of
goats to cougars because these livestock losses
were much more detectable than other
carcasses. Only 1 goat and no sheep were
present in 176 cougar scats (sec. below)

OPOSSUM (13 8%)

7 DEER (58.6%)

GOAT 28%)
COYOTE (7.6%)
Figure 24. Cougar food habits as determined by

examination of 145 prey carcasses. Each prey
item = 0.7% of the sample.
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The 3 cougar carcasses (F6, M4, and a
cub of F3) were consumed almost completely,
and 2 of them (F6 and the cub) showed clear
evidence that they were killed by a cougar. M4
may have died of other causes, but his fresh
carcass was caten by his mother and brother.
In addition, a 4th cougar (F1) died of cougar-
inflicted injuries but is not included here
because she was not fed upon. These data
greatly ovorestimate the  importance  of

ibalism becausc the radio-coll made
cougar carcasses 100% detectable. The 160
scats we collected (see below) contained small
amounts of cougar fur, apparently from
grooming, but no scats contained enough
cougar fur to suggest cannibalism.

Almost Y the 85 deer carcasses were
fawns (table below). Because many fawns,
especially those only a few days or weeks old,
were consumed completely and left no carcass
for us to find, cougars prey much more heavily
on fawns than thesc data suggest. Of the 63
deer carcasses for which we could determine
sex, 36 (or 57%) were malcs. In contrast, adult
males comprised only about 20% of live deer in
our spotlight surveys (see below: "Deer density
estimates and deer herd composition”). Clearly
male deer were more susceptible than female
deer to predation by cougars.  Although
capturing the relatively larger male deer yields
more food energy per kill, we do not believe
that cougars actively select males for that
reason. It is more likely that the behavior of
male deer (e.g., widc-ranging movements, or
lowered vigilance while scouting female deer

the wet season (Jan-May), the

average fat content was 49%,

with a standard error of 8%. These fat contents
indicate fair to poor condition. However, this
does not necessarily indicate that cougars are
taking weaker deer, because these fat levels
may be typical for decr in this mountain range.

Of the 145 cougarkilled prey
carcasses, we examined 130 carcass within a
few hours or days of the kill. We found that
cougars generally followed a very predictable
pattern of prey consumption:

1. Cougars usually spent 34 days
consuming a deer, and usually ate the entirc
carcass, often including the brain and some
bone marrow. Generally the heart, lungs, and
liver were eaten immediately after the kill, and
major muscles were caten over the next few
days.

2. Deer were usually dragged a short
distance from the kill site to the site where they
were consumed; these sites were generally cool
canyon bottoms with good hiding cover.

3. Prey consumption was almost
entirely at night. Deer carcasses were usually
covered with leaves and twigs at dawn and left
covered all day. The deer's rumen (major
stomach) was almost always buried in a
separate leaf mound scveral feet away from the
rest of the carcass; the rumen was never

consumed.

4. The cougar usually bedded down for
the day near the carcass, but sometimes up to

1.5 km away.

5. Smaller prey, like opossums,
raccoons, and skunks, were usually consumed
in 3-5 hours; sometimes these carcasses would
also be covered.

In contrast to this general pattern, we
occasionally observed unusual behavior with
respect to prey carcasses. We present several
of these anecdotes below:

1. Six of the 145 prey carcasses were
abandoned or only slightly fed upon: (A) F2
killed a pregnant 8-year-old doc at 1AM on
March 2 1989 and stayed on the kill until the
night of March 7, thus spending 5 nights
consuming the carcass. During this time she
consumed nearly 100% of the carcass, but left
the fully-developed deer fetus virtually
untouched and left an opossum carcass, with
the head and tail and feet neatly bitten off, but
otherwise intact. (B) F7 killed a mule deer
fawn on July 9 1989, ate less than half the
carcass on the night of the kill, and abandoned
it in the moming with no attempt to cover it
from the sun's heat or scavengers. She did not
retun to the kill.  (C) During overnight
monitoring on April 15-16 1992, M9 killed a
doe and 2 fawns at about 10:30 PM. He stayed
on the kill until about 06:45AM, when he
moved 500 m into a nearby canyon. He had
consumed 1 fawn and less than 1/4 of the doe,
covering the doe and 1 uncaten fawn as if he
intended to retum. M9 did not return to these
kills. (D) During overnight monitoring on May
26 1992, M13 fed on a large buck all night
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fong, but left most of the carcass unconsumed.
In this case, the carcass had been dragged from
an open hillside into a narrow canyon where the
carcass became wedged before it could be
dragged further downstream to a  shady
location. Quite likely the carcass was so tightly
wedged that M13 could not tum it over for
feeding. (E) On January 17-19 1991, M8 killed
2 deer and consumed only 1 of them; this
occurred early in his dispersal. (F) On June 15
1989, F1 killed a raccoon and an opossum at

a doer carcass being dragged was 250 m. In
that case (F5, 18 Nov 1989), this distance was
necessary to get the deer into a canyon with
suitable cover. F5 disemboweled the deer after
dragging it about 70m, discarding the rumen at
that point. The consumption site was in dense
chaparral about 4 feet tall, and in the bottom of
a minor drainage. Given the low shrubs and
grassy openings in the kill area, she had
dragged the deer to the nearest good (or at least
marginal) consumption site. In this case FS

(deer, opossums, coyotes, and calves) and in
terms of biomass (deer, calves, coyotes,
opossum).  As expected, several smaller prey
were found in scats but not as carcasses,
namely, voles, gophers, gray foxes, badgers,
beaver, moles, domestic cats, and 1 woodrat.
Several larger species that were present in the
carcass tally were not found in scats, namely
bobcats, sheep, goats, and cougars.

Two scats contained remains of
domestic cats and 3 others contained remains of

of the li ct
Line-transect  analysis assumes  that
detectability of the deer depends mainly on
distance from the transect line and that 100% of
deer on or near the line are detected. But
detectability of deer on our transects depended
mainly on topography and vegetation, both of
which changed greatly along each transect and
were far more important than distance from the
transect line. We could have failed to detect
deer 5 m from the transect line. As a result, our
data yielded a declining function of deer

the same site. She ate the raccoon, but the daybedded next to the carcass. unidentifiable canids, which could have been numbers versus distance only after several
intact possum was left buried under grass and domestic dogs. The geographic locations of attempts at reclassifying distance classes, and
covered with ants. these scats suggest that these animals were not the resulting detection function was sensitive to

2. Almost all prey carcasses had been Prey use based on cougar scats backyard pets but were either feral or had been these arbitrary classes. In tum, program

freshly killed by the cougar. We documented
only 1 clear case of scavenging. On the nights
of January 21 and 22 1990, F4 fed upon the
badly decomposed carcass of a male fawn that
had died 1-2 wecks carlier. F4 buried the car-
cass carefully with grass and leaves for daytime
storage and buried the excised rumen sepa-
rately. F4 avoided cating the most rotten meat
(ribs and backstrap), and fed only on the
(moderately rotten and maggoty) major limb
muscles. This carcass was also in an unusual
location, only 50 m from a golf course fairway
in San Clemente.

3. The longest distance we documented

‘COYOTE (9.3%]

We collected a total of 204 scats (fecal
deposits), 28 of which yielded no. identifiable
cougar prey. Dr. Joel Weintraub of California
State University at Fullerton identified 193 prey
items in the other 178 scats. Deer were the
most common prey item in these scats, compris-
ing just over half the total; the scats contained
fur, bones, or claws from 17 other taxa (Figure
25). However, most of thesc other species
weigh a great deal less than deer, and arc less
important than suggested by the number of
animals eaten. In terms of biomass, deer made
up 81% of the weight of these 193 prey items.
The only other species contributing at least 1%
of biomass were domestic cattle (11%), coyotes
(3.8%), and opossums (1.0%); the remaining

abandoned in the country.

Deer density estimates and herd composition

Deer were clearly the most important
prey species for cougars in this study. To
better understand cougar-deer relationships, we
attempted to estimate deer density and the age-
sex composition of the deer population using
spotlight transects, data from CDFG helicopter
surveys, and data from the deer capture effort
carried out by CDFG for the Tollway studies.

Our spotlight surveys for deer covered
over 125 km of roads in south Orange County

TRANSECT's estimates are highly sensitive to
the shape of the detection function. The line
transect estimates are certainly invalid, and we
believe they lay far below the true number of
deer in these areas.

We suggest that somewhat better
estimates are provided by 2 other sets of data:
(1) In late October 1990, CDFG observers ran
helicopter surveys to determine the age-sex
composition of the deer herd in several areas in
the Santa Ana Mountains. (2) In January
1990, Blind Canyon (Irvine Ranch) was
intensely surveyed from a helicopter just after
14 deer were captured and radio-collared there.
Although the surveys were not designed to

CALF (31%] ; . 0 (Rancho Mission Vicjo, Starr Ranch, Caspers estimate deer numbers, the observer felt that
12 combined contributed only 3.2% of

T e (oing. approxiate Tive Park, and adjacent arcas) and in north Orange virtually all decr in Blind Canyon, and at least

OTHER (13%) weights listed in MacDonald 1984). All scats County (Weir, Blind, upper Gypsum, and parts 70% of the deer in the other areas, were

FOX (3.6%) [ containing cow-calf hair were from the early ofj Fremont and Blackstar Canyons, and Loma uounled We estimated minimum density by

GOPHER (4.7%) calving season and had reddish short hairs Ridge). We repeated these transects on 6 dividing the deer counts by the area. surveyed as

RABBIT (4.7%) suggesting that young calves were taken. occasions: November 1988, March 1989, June calculated from maps provided by Esther

OPOSSUM (10.4%)

Figure 25. Cougar food habits as determined by
frequency of occurrence of fur, claws, and bones in
178 scats (fecal droppings). There were 2 prey in
each of 15 scats, for @ total of 193 prey. items.
“"Other" prey were raccoons, unidentified canids, do-
mestic cats, unidentified rodents, beavers, badgers,
skunks, goats, and moles (each < 2%).

83

The data based on prey carcasses are
obviously biased toward larger prey items,
because smaller prey will often leave no
carcass, or only a few tufts of fur that we
overlooked in searching for prey remains. Thus
scats arc a less biased sample of cougar food
habits. Nonetheless both sources of data give
the same ranking both in terms of prey numbers

1989, September 1989, January 1990, and
September 1992, covering only the south
Orange County areas on the first 2 efforts.
Analyses of these data using program
TRANSECT (Laake et al. 1979, Bumham et
al. 1980) indicated that there were about 1.1 to
22 deer per square kilometer (2.8-5.5
deer/mi2). We believe that these estimates are
invalid due to gross violations of the
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Burkett (CDFG biologist-observer on all the
flights). The Blind Canyon survey was
conducted over a period of several hours by a
very skilled and aggressive pilot, with more
wildlife experience than the pilot on the other
surveys, Thus it is quite likely that nearly
100% of the deer in Blind Canyon were seen.
The other surveys were conducted in less time
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per unit area by a less experienced pilot, and it
is certain that some deer were not seen.

Our analyses of these data suggest that
true deer density was about 5 deer per km? (13
deer per mi2) in the better habitat and about
1.9-2.3 deer per km2 (5-6 deer per mi2) in the

adults were about 76% of the population (see
end of this section), the adult population density
was about 4.2 adults/miZ on poorer habitat. It
is important to note that most of the protected
habitat in Orange and Riverside Counties (i.c.,
the Trabuco Ranger District) lies in these areas
of low deer density. Relatively little of the area

Table 11: Deer herd composition in Orange County as determined by spotlight To compute
counts. The March 1989 counts arc excluded because age and sex of deer were  the probability of a
difficult to discen in that scason. The total and mean values for fawn:doe ratio deer being killed by a

excludes the June 1989 counts because most fawns hide during June.

cougar during a year,

‘we analyzed these data

poorer habitat (Table 10). We feel this is a with the highest deer density (and consequently Date Males TFemalos Fawns  MaleFemale Fawns | :
much more realistic estimate, and one which is little of the best cougar habitat) is protected 100 Females  USing  I-month _time
more consistent with our estimates of deer from urban growth. infergaly  nd .'h.e
mortality rates due to cougars (next section). November 1988 3 18 3 14%:86% 33 product Limit
These deer density estimates are very June 1989 10 (38) ®) 21%:79% Q@n procedure with

. . . " < Scptember 1989 10 3 17 19%:81% 40 staggered entry

The high density estimate for Blind crude.  We would recommend that future Tonuary 1990 A1 5 ez - 3 Potbock ct al. 1989)
Canyon was not solely a result of survey efforts should not use spotlight transects, and September 1992 17 58 28 23%:77% 48 The product of 12
methods, but probably also reflects the fact that that any future helicopter counts should usc a Total 45 180(142) 68 (60)  20%:80% 2 monthly rates yiclded
Blind Canyon contained some of the best deer skilled and aggressive pilot concentrating on a Unweighted mean 19%:81% 40 an estimate of annual

habitat in the Santa Ana Mountain Range (oak
trees, coastal sage, chaparral, grasslands, and
water well-distributed throughout). Starr
Ranch, Caspers Park, the southem parts of
Rancho Mission Viejo, Loma Ridge, and
Gypsum and Coal Canyons were probably
similar to Blind Canyon

few target areas that can be clearly delineated
both from the air and on maps. The results of
the Blind Canyon survey suggest that near-total
counts are possible.

Although they provided low density

in habitat quality and deer  Table 10: Deer density esimates based on intensive helicoptr surveys in Blind
density, i6., about 13 Camon Gamuary 1990) and lessintensive helicopier surveys in other areas

deer per square mile. If TR A

adults were about 76% of  Toeation

estimates, the spotlight surveys probably
accurately estimated the relative proportions of
deer in the fawn, adult male, and adult female
classes.  Although these numbers varied
scasonally and among years, the adult
population was about 20% males and 80%
females (Table below), and about 76%
(187/247) of the population were adults. As
mentioned above ("Prey use based on prey

rate of not being killed
by a cougar, and the
average of these running products yielded a
single point estimate. Subtracting this rate
from 1.00 yiclded a harvest rate. We analyzed
the data to provide separate estimates for adult
males (through March 1992, at which time only
3 male radiotags were functioning) and adult
females (through December 1992, at which
time 19 female radiotags were functioning).
Following these procedures, cougars annually

- Atea #deer Deemi2  Deer/mi remains"), 57% of deer carcasses were malos, e aboat 109 9
the population (sec end of (mi2) seen  Minimum? Estimatel indicating that males were much morc ::,"“: A m;d o m”m’““ 6% of
this section), the adult Vulnerable to cougar predation, ult female dor.  These roes e
. . gar p! considerably lower than we had cxpected.
population density was  Blind Canyon (Irvine Ranch) 233 30 6.0 129 He e t f 2 undoubtedk
about 9.9 adults/mi2 on  upper Blackstar Canyon® o 0 0 et o s wud the harvest ate
better habitat. Tin Mine Canyon 186 6 32 64 Estimation of deer harvest rate and cougar e laastn o thereto e 6
Silverado Burnd (Brown, 21 17 14 28 kill rate on deer or all age classcs s thercfore higher :
The chaparral- Anderson, and Coldwater Cyns) 10%.
dominated areas at higher C2ada Chiquita 53 1 20 490 ‘Thirty (30) deer were radiotagged and Twelve (12) radio-tagged deer died
‘Wagon Wheel Canyon & viest 349 9 26 52 monitored in the narthwestern part of the Santa

elevation in the mountain 44 Gobernadora

range probably supported  yerage (excluding Blind

225 55

Jlower doer  densities.  Canyon and upper Blackstar)

Although the ~estimates

are very sensitive to @ based on actual number of decr counted, except for Blind Canyon, which is
assumptions about the based on 14 deer captured and collared.

number of deer not D based on the assumption that 50% of the deer present were observed, except
counted, these  arcas for Blind Canyon, which is based on the total number observed in an intense

probably supported about
5.5 deer per square mile,
assuming that half the

survey.

CE. Burkett suspects that overgrazing and poaching in upper Blackstar
contribute to this zero count.

d The Silverado burn occurred in 1987. The Ortega and San Mateo Burns of

deer were counted.  If  1989.1990 were briefly surveyed and appeared to have very few decr.
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Ana Mountain Range during March 1990-
December 1991 (Anonymous 1992) and an
additional 11 deer were radiotagged and
monitored in south Orange County from Fall
1990 throngh December 1991 (D. Padley,
project leader, pers. comm.). From January
through December 1992, we continued to
monitor these radio-tagged deer, and we
investigated deer mortalities to determine cause
of death.

during March 1990-December 1992, and 6 of
these mortalities were due to cougar predation.

Thus cougar predation accounted for about half
of adult deer deaths over this period.

In Chapter 6, we noted that cougars
killed deer on about 10% of the intensive
‘monitoring sessions. This yields a rate of about
1 deer killed per 10 days, or 36 deer killed per
cougar per year.
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Inconsistency among our estimates
- L . CHAPTER 8. IMPACT OF URBAN parcels (Arroyo Trabuco, Wagon Wheel Park,
- m:ﬂ‘;“gfﬂ;: instructve to ovahate the GROWTH the Canada Gobernadora wetland mitigation
) : - area, and the Rancho Mission Vicjo
particular, we have estimated: Habitat loss and fragmentation Conservancy) from the main block of habitat to
. . the east of the Tollway alignment. The
+ €= population density of Cougars = 2.5 The cougar population is the Santa Transportation Corridor  Agency (TCA)
adults/100 mi Ana Mountain Range is clearly in jeopardy of solicited our comments on these potential
¢ K= the Kill rate, or frequency at which becoming extinet due to habitat loss and impacts. In response to our comments, TCA
cougars kill adult deer = about 1 deer per fragmentation (Chapters 2, 3, & 4; Beier has planned bridged undercrossings at sites
10 days = 36 deer/year 1993). Vehicle mortalities associated with along 5 routes that radio-tagged cougars used
« D = population density of adult Deer = increased highway traffic due to urban growth to access these smaller parcels. Due to an
990 adult deer/100miZ on better habitat also impact the population (Chapter 4). apparent  misunderstanding, our proposed
and 420/100mi> on poorer habitat, However, even if vehicle<caused deaths were bridge crossing on upper Christianitos Creck
probably about 600/100mi2 on average. eliminated, the population will not survive northeast of the Rancho Mission Vicjo
« H =% of adult deer Harvested by continued massive loss of habitat. If the critical Conservancy was omitted from TCA's modified
cougars per year = 7%, sexes combined Pechanga corridor is enhanced and most of the map in late 1991, but we were assured at that
other important corridors are  preserved time that this bridge would be added. If no
Obviously the number of adult deer (Chapter 3), then considerable areas of cougar urban growth occurs along FTC-s, these
killed by cougars per 100 square miles per year habitat can be converted into urban uses undercrossings would effectively mitigate the
should be given by either the quantity C - K or without significantly increasing the extinction impact of the FTC-s on cougar movements.
by the quantity D - H. Thus we can state: risk (Chapter 4; Beier 1993). However, if the However the Tollway will induce massive
C-K=D-H Pechanga corridor is not protected, every new urban growth that will block these
However, when our estimates are parcel of habitat lost will add to the risk of undercrossings unless further mitigations are
inserted into this identity, we obtain: extinction (Chapter 4). implemented. In its EIR for this project, TCA's
(2.5)(36) = (600)(0.07) . . worst case scenario for predicting impacts
90 = 42. There is no cvidence that habitat loss presumed that the Pﬂ)]ect area (exccpt_ 1 parcel)
Clearly one or more of our est & and fragmentation cause cougars to become would not be built to greater dcnsmm_ﬁlan
. Y R cotimates aggressive toward humans, or habituated to permitted by the Open Space designation in the
in error. This inequality can be turned into an humans (Chapters 6 and 9). general plan.
identity by 1 of the following (or by some ) )
combination of changes in the indicated 2. The Eastern Transportation Corridor
directions): Six freeways threaten to fragment habitat (ETC) would potentially isolate Irvine Regional
. . . Park and the proposed Weir Canyon Regional
halving our estimate of cougar density, C Six major freeway projects have great Park from the main habitat block. We provided
halving our estimate of kill rate, K potential to fragment cougar habitat and induce comments regarding impacts to  wildlife
doubling our estimate of deer density, D urban  growth that climinate habitat. movements on 2 occasions. Our second set of
doubling the harvest rate, H Fragmentation could occur due to the physical comments reflected our knowledge that the only
obstacle provided by the freeway itself, due to promised crossing area led into a planned
Of these 4 factors, we feel that D is the urban growth induced by the freeway, or a community of 13,000 homes (instead of toward
based on the weakest data, and that H was combination of these 2 factors. The 3 most the central habitat block), and newer data
much lower than we had expected. It would be important and immediate threats are: indicating that the main cougar crossing area
impossible to halve C without going below the was in upper Blind Canyon. As of spring
numbers radio-tagged in 1991, and our K is 1. The southern half of the Foothill 1992, the TCA had not modified their plans to
based on extensive data that agrees closely with Transportation Corridor (FTC-s) slices decply reflect these conditions.
other published reports. We believe it is most through an area with no human residents and e .
likely that our estimates of D and H are to0 only 1 approved urban project. It could 3. State Route 91 widening project:
Jow. potentially isolate several small protected CalTrans and a private corporation are co-
87 88

November 2014

Esperanza Hills




Responses to Comments

Final Environmental Impact Report page 994

operating to add additional lans to SR-91
(Riverside Freeway) from the Riverside County
Line to SR-55. At least 9,500 homes cannot be
built or sold without this widening project (City
of Anaheim conditions of approval); these
homes include the Cypress Canyon project that
would occlude the critical Coal Canyon
Corridor (Chapter 3). Despite being informed
of these impacts at a meeting on February 6
1992, later that same month CalTrans prepared
a statement that the project did not require an
EIR on the grounds that the widening project
would not be growth inducing, and that,
moreover, the urban growth in the project area
would occur with or without the project.

In addition, 3 other highway projects
have potential impacts that are either less
severe or less immediate. Carbon Canyon
Road (SR-142) has been proposed for
widening, and a superstrect has also been
proposed to run through Soquel Canyon just
south of SR-142. Such roads would probably
break the Chino Hills habitat into 2 halves.
However, this impact is overshadowed by the
potential loss of the Coal Canyon Corridor,
which would eliminate cougars from the entire
Chino Hills. A freeway proposed by Riverside
County and generally referred to as the
"Cajalco Road Extension" would cut east-west
across the Trabuco Ranger District at Santiago
Canyon, just north of Saddleback Mountain.
This road is so carly in the proposal stage that
it is difficult to determine if there is any chance
that it would be built. It would have a severe
impact on cougars. Finally, there have been
several proposals (one version was called the

, Santa Rosa Expressway) for freeways to run
from either Fallbrook or Temecula, around the
north side of Camp Pendleton (traversing the
San Mateo Canyon Wilderness Area), and into
south Orange County. The impact of this road
on cougars, other wildlife, federally-designated
wilderness, and Camp Pendleton would be so
severe that it is difficult to justify.
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CHAPTER 9. COUGAR-HUMAN
ENCOUNTERS

A history of cougar-human encounters

We have -previously summarized the
record of cougar attacks on humans in the U.S.
and Canada during 1890-1990 (Beier 1991,
included as Appendix 2 in this report) and
updated these observations for 1991 and carly
1992 (Beier 1992, inlcuded as Appendix 3 in
this report). These 2 papers should be
consulted for details beyond this brief
summary. During 1890-1990 (101 years) there
were 9 attacks resulting in 10 human deaths
and at least 44 nonfatal attacks. Attacks on
humans have increased markedly during the last
2 decades, probably because cougar numbers
and human use of cougar habitats also
increased during this time. Most victims (64%)
were children; the modal age class was 5-9
years. Of 37 child victims, 35% were alone,
37% in groups of children, and 22% were
accompanied by adults; 11 of 17 adult victims
were alone at the time of the attack. We believe
these data show that attacks are more likely for
children, especially unaccompanied children,
and more likely for solitary adults than adults in
groups. However, the data also clearly show
that children accompanied by adults, and even
adults in groups, are at some risk of being
attacked.

The data also suggest that aggressive
human responscs appear to be effective in
averting an imminent attack and do not support
the notion that one should avoid loud shouting
ot avoid eye contact with the cougar when
attack appears imminent.  An aggressive
response may also be effective in causing a
cougar to retreat after an attack has been
initiated. There is no empirical support for the
efficacy of "playing dead" once an attack has
begun. The data suggest that yearling and
underweight cougars were more likely to attack
humans, but some attackers were healthy

Finally, although attacks were much
rarer in previous decades when cougar prey
(deer) were market hunted and cougars werc
aggressively persecuted, the risk was always
greater than zero. There has been at least 1
attack in every decade since 1890. It is
impossible to reduce this small risk to zero
without eliminating cither cougars or humans
from cougar habitat.

The habituation hypothesis

One popular hypothesis to explain
recent cougar attacks is that cougars have
become habituated to humans because they are
no longer bountied predators, and because in
many areas (e.g, wildemess parks, all of
California since 1971) cougars are no longer
subject to sport hunting. The hypothesis is that
as cougars leam to accept humans as a non-
threatening part of their environment, they may
be more likely to treat humans as prey.
However, hunters and animal control agents
annually kill about 6-10% of the cougars on
Vancouver Island annually (Hebert 1989), a
rate that is probably higher than harvest rates in
any western state (sce references in Smith
1989). Compared to other North American

Lati cougar lati
may be the least habituated to humans and the
most subject to aversive conditioning.
Nonetheless Vancouver Island has by far the
highest concentration of cougar attacks on
humans (Beier 1991). This fact is inconsistent
with the habituation hypothesis. There is no
substantial evidence that habituation has played
a role in any particular attack nor in the general
recent increase in attacks.

Our study yielded no evidence to
suggest that cougars in the Samta Ana
Mountain Range are habituated to humans
Cougars entered urban areas with astonishing
rarity and were generally unseen by the

adults.
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thousands of potential human observers in their
midst.

The "repeat offender" hypothesis

The data provide weak support for the
"repeat offender hypothesis," which speculates
that once a cougar has attacked a human, it is
more. likely to attack again.  Beier (1991,
1992) lists 10 cases in which no cougar was
removed after an attack. In 3 of these cases
there was a subsequent attack within 80 km and
2 years of the initial attack; in the other 7 cases
the offending animal did not attack again. Thus
when an attacking cougar was not removed,
there was a 30% chance of a second attack
within 80 km and 2 years. We believe that for
a random set of dates and locations in the
current range of cougars, there is a far less than
a 30% rate of cougar attacks within the same
time and distance. Due to small sample size
and the lack of a rigorous test (i.e. actually
selecting some random dates and locations),
this must be considered weak support for the
hypothesis.

Use of garbage and artificial food sources

During this study we had no evidence
that cougars directly used artificial food
sources. Although the cougar killed in Caspers
Park after the attack on Laura Small was
reported to have aluminum foil in its stomach,
1o suggestion of anything other than wild prey
‘has been found in any of the scats we collected

» and examined.

A possible secondary influence of
artificial food sources could occur at garbage
dumps where raccoons and opossums and
coyotes may feed in considerable numbers, thus
offering an abundant and reliable prey base for
cougars. We have no evidence for this
occurring at the San Juan Capistrano or Irvine
Lake landfill sites, both of which are accessible
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to cougars. It is unlikely that such attraction
occurred without detection, because many
radio-tagged animals lived near these landfills
and we monitored these areas frequently both
day and night. In both cases, the extremely
open terrain around the landfills probably acted
as a deterrent to cougars. It is possible that a
landfill in or adjacent to wooded areas could
attract cougars to feed on the raccoons and
opossums.

We documented 4 occasions when
cougars fed on raccoons and opossums near the
urban edge; these raccoons and opossums
probably did feed from nearby trash cans or
other human refuse. Shortly before her death
F2 spent about 1 weck along the Arroyo
Trabuco, just north of the 1-5 bridge, feeding on
opossums and raccoons within 70 m of a
residential area. For the several months after
breaking both legs in a vehicle accident, M5
relied mainly on opossums and raccoons in
Peters Canyon Reservoir and lower Santiago
Creck, almost always within 300 m of
residential areas, and on the night of November
18 1990, M3 also killed and ate a raccoon just
outside the kitchen house of the Lazy W Camp
in Hot Springs Canyon. During her dispersal
movements, F17 killed and ate 2 opossums in
an abandoned avocado orchard (with much
more ground cover than in a maintained
orchard) in Main Street Canyon near Corona.
In all of these cases, unlike the 2 landfills, the
kills were consumed (and presumably made) in
dense woody cover close to the artificial food
sources.

We conclude that cougars are not
directly attracted to artificial food sources, but
in rare cases they may secondarily be attracted
to areas where raccoons and opossums rely on

garbage.

Aversive conditioning was infeasible

Our original contract suggested testing
the usc of aversive conditioning to make
cougars avoid humans. Such work was not
practical on wild cougars, because we did not
have the sort of control necessary to (a) apply
the aversive conditioning, and (b) monitor its
efficacy. We reached this conclusion in our
first annual report (May 1989) and indicated at
that time that we would not make progress on
this objective.

In any event, the cougars in our study
were remarkably adept at avoiding contact with
humans (next section), and it is difficult to
imagine that their -behavior could have been
more reclusive if we had been able to apply
aversive conditioning. The experience of being
chased by hounds, -and then drugged and
handled by humans, may have provided some
aversive conditioning to our radio-tagged
cougars.  However, radio-tagged cougars
always returned to the capture site, usually

Public warnings

Some wildland parks now offer
warnings to visitors about the risk of attacks.
Such a policy may be appropriate as part of a
park's educational program, or for other
reasons. We offer 3 observations:

1. There are serious consequences to
consider if parks arc required to post such
warnings. If cougars are dangerous enough to
merit a wamning, then wamnings for many other
hazards - from rattlesnakes to cliffs to poison
oak — seem equally appropriate for thousands
of square miles of wildlands, including national
parks, national forests, and other public lands.
This raises the specter of wildemess arcas
blighted with guardrails and warning signs or,
worse yet, wildlands sanitized of all hazards.

2. It is not clear that a warning reduces
the risk to wildland visitors. If a visitor is
warned that "There are mountain lions in this
wildland; they could bite or kill you,” the only

within a few days. Thus ly they did
not associate the negative experience with the
location.

The aversive conditioning of being
chased by hounds is apparently of limited
effectivencss on Vancouver Island, where
cougar attacks are relatively frequent despitc
heavy use of hounds to chase cougars (Beier
1991). Also, a yearling cougar attacked a
person in Big Bend National Park 4 months
after being chased and handled by humans for
radio-tagging  (Beier  1991). Aversive
conditioning (shooting the cougar with rock salt
at close range) was tried deliberately on another
cougar after a near-attack-in Big Bend NP.
That animal returned to aggressive behavior 2
weeks later and had to be removed.
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isk-reducing action he can take, based solely
on this warning, is not to cnter the area. After
several attacks over a decade, Big Bend
National Park (Texas) during 1990-91
attempted to warn every person entering their
Visitor Center about the potential for cougar
attacks. In the first year of this program, the
park is unawarc of a single visitor who has
turned back because of this warning (P. Koepp,
Big Bend NP Dircctor, pers. comm., August 14
1991). 1In 1 case, a cougar walked through the
main campground in Big Bend National Park in
daylight, confronting a camper briefly beforc
retreating. After the incident, park rangers
wamned everyone in the campground about
cougars and specifically mentioned the recent
incident; no camper (except the person involved
in the confrontation) left the Park. Similarly,
Caspers Regional Park required every visitor
during 1988-92 to sign a statement that he or
she had been wamed of the potential risk of
cougar attacks. Our conversations with Park
employees indicate that fewer than 10 people in
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5 years chose not to enter the Park due to this
warning.

3. A broad public education effort is an
alternative to simple warnings.  Recently
several public entities have started to educate
the public about cougars in a balanced way that
includes mention of the aesthetic and ecological
role of cougars, the potential risk of attack, and
suggestions for how to respond if one
encounters a cougar. Within the past 5 years,
Colorado Division of Wildlife, Montana
Department of Fish Wildlife and Parks, and Big
Bend National Park have produced helpful and
accurate brochures on cougars. The first 2
agencics provide information targeted not only
at wildland visitors but also at people who live
in cougar habitat. California Department of
Fish and Game has also prepared a similar
brochure which is available for distribution.

Cougar use of areas on the urban fringe

Cougars were remarkably adept at
using habitat along the urban-wildland edge. In
particular, all 9 dispersing juvenile cougars
encountered at least one urban area during their
explorations.  There were no instances of
cougars behaving aggressively to humans or
taking pets in any of these urban edge settings.
(Cougars did take pet goats near rural homes).

The sections of Chapter 6 dealing with
dispersal movements of juveniles offer many
anecdotes illustrating cougar behavior at the
,urban edge.  Several additional anecdotes
follow:

M5 in East Orange. Probably the
most dramatic case is presented by M5. After
breaking both hind legs (Chapter 4: highway
injuries) in a vehicle collision on Santiago
Canyon Road on April 23 1991, MS used a
very small home range, and stayed in very level
terrain eating mainly raccoons and opossums

until his death 5 months later. During this 5
months, his locations were almost entirely
within 300m of the urban edge. His favorite
haunts were the Villa Park Dam impoundment
area, Peters Canyon Reservoir, Santiago Oaks
Regional Park, and Santiago  Creck
downstream from Santiago Oaks Regional Park
as far as the small (10-ha) forest on the north
side of Santiago Canyon Road at Hewes St.

In overnight monitoring at Peters
Canyon Reservoir on June 12-13 1991, and in
Santiago Creek near Hewes St. on July 29-30
1991, M5 moved in a manner suggesting that
he was feeding on small prey. On neither
occasion did he enter the surrounding
residential areas. We had only 2 reported
sightings of M5 by a human, in both cases.brief
glimpses of M5 moving away from the human,
At death M5 was grossly normal except for the
healed leg injuries and being markedly
underweight. M5 never behaved in a manner
suggesting a threat to public safety.

M10 in the Anaheim Hills. During
overnight monitoring on June 23-24, June 25-
26, and July 6-7 1992, M10 spent the night in a
thin shard of habitat north of Santiago Oaks
Regional Park, close to residential areas, and in
a heavily-used recreational area. This area
consisted of a ridgetop and small canyon, and
was mostly grassland with some coastal scrub
and a few eucalyptus trees. Although the arca
had less woody cover than is typical for cougar
habitat locally, it contained abundant prey.
Nearby to the southwest were new homes along,
Serrano and Maybury Streets. More new
homes and powerlines lay upslope (north) of
this habitat fragment, and tanks and powerlines
occupied much of the artificially-flattened
north-south ridge.

In each of the 3 nights that we
monitored MI0 in this area, many hikers,
bikers, and joggers passed close to him.
However, there were no reported sightings of
MI0 by people, no indication that M10 was

interested in humans as prey, and only 1
occasion when he got closc cnough to a
residential area to cause a dog to bark.

In the late afternoon of June 24-25, and
continuing into the twilight, many joggers and
bikers passed near M10 without incident. Just
before 10 PM the Disneyland fireworks show
began, and 2 people watched the fireworks
from the ridge above (north of) M10. After the
fireworks these people walked south passing
within 250 m of M10. At 0130, M10 walked
into the mouth of the draw and approached
Serrano Road, at which point the neighborhood
dogs erupted with barking and howling,
apparently getting scont of the cat before he
entered the residential area. MI0 promptly
retreated to the draw and apparently hunted
there the rest of the night (our followup in the
moring did not reveal any prey remains).

Two nights later (June 25-26), M10
started out in the same small canyon and stayed
there until about 8 PM, while several joggers
and bikers again passed nearby. From 1830-
2030 the radio-tracker watched M10 from a
nearby rock outcrop. During most of this time
MI0 was resting in a patch of rather open
grassland about 300 m from the observer, semi-
hidden by his brown color, laying posture, and
immobility. The cat raised his head and looked
around in response to nearby barking dogs,
singing birds, and perhaps scents carried on the
wind (on 2 occasions he sniffed the wind and
then looked around). At one point M10 started
walking but then stopped when 2 women with 2
small dogs jogged on a trail about 200m away.
He sat and calmly watched them pass by, but
never crouched or appeared aggressive. During
the night, he moved gradually east, and by
dawn he had moved into Weir Canyon

We monitored M10 a third night (July
6-7) in the same arca, Once again he hunted
close to residential arcas, and within 200m of
joggers and bikers during the evening hours

He again ended the night in Weir Canyon, far
from developed areas.

F2 in San Juan Capistrano. On the
night of February 7-8 1991, F2 moved down
Trabuco Creek to I-5, and spent the next
several days there, north of the Freeway and
south of 3 residences (including a small ranch
with horses and goats) built right on the creek.
This site was 3 km south of that portion of
Trabuco Creck that F2 normally uses. This
portion of the Creek lay in a channel with cut
banks 8-12 feet deep. About 8 homes on the
eastem blufftop were less than 200m from F2's
daybeds and the large "Village San Juan"
housing tract was less than 100 m from the
western bluff top.

On February 11, we found remains of 2
raccoons and 2 opossums that F2 had killed
along Trabuco Creck. One opossum was
extremely large and perhaps it had thrived by
raiding nearby garbage cans. There were no
reported sightings of F2 from nearby residents,
and no indication that she was a threat to the
nearby pets, goats, or residents. In 3 visits to
the creek we were unable to see or hear her
despite approaching to within 10 feet of her, so
strong was her determination not to leave the
protection offered by the densc bamboo
thickets.

Mi3 in Coto de Caza During
overnight monitoring of M13 on September 25-
26 1992, MI3 traveled north up Cafiada
Gobernadora into an arca of estate lots at the
southern end of Coto de Caza. At about
midnight he killed a decr in the creck bottom,
near the chain-link fence marking the estate
boundary. The kill site was about 50m from
the road and a similar distance from a light
illuminating the cstate grounds. He stayed in
this location feeding on the deer until 0530, at
which time he traveled south and east about 2
km, skirting the south edge of a freshly graded
area and traveling through the norther part of
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the new Gun Club site, into Bell Canyon to 200m of Los Amantes Camp when a large particular park. As long as a park is cougar
daybed. outdoor party was in progress, showing no habitat, it has a small amount of risk.
apparent interest in the activity.

Urban intrusion. Most radio-tagged Management practices related to
cougars had urban arcas abutting part of their Cougars also passed close to rural cougars differed greatly among the above
home range, and several cougars experienced homes and occasionally ate goats there. County Parks, from signed wamnings and a
urban growth within their home ranges during prohibition on minors in Caspers Wilderness
the study. The cougars did a remarkable job of Park, to busloads of school children in Santiago
keeping out of areas immediately after the Cougars in parks and near wilderness trails Oaks Regional Park, to a largely unpatrolled
bulldozers removed the native vegetation. In Wagon Wheel Regional Park. The Parks as a
several cases cougars moved into newly- On several occasions, we documented a group also differed from adjacent National
initiated construction sites during the night, and cougar (on different occasions: F1, F2, M2, Forest lands that were open to all visitors.
remained bedded ncar them while heavy M5, M6, M8, and M10) bedded for the day a
machinery operated nearby the following day. few feet off of well-used park trails in Caspers
For instance, in early January 1990, F2 made Park, O'Neill Park, the Arroyo Trabuco (closed
her first visit to the lower Arroyo Trabuco in trails regularly used by trespassers), Whiting
over 2 years, during which time many changes Ranch Regional Park, Chino Hills State Park,
had occurred. On January 11, she was or Santiago Oaks Regional Park. The cougar
daybedded in a small canyon on the east rim of doubtless was aware of the hikers, the hikers
the Arroyo Trabuco. To her cast, a street sign were completely unaware of the cougar and
("Antonio Parkway") stood incongruously in a therefore were at risk of being ambushed. The
grassland and bulldozers were busy making a only reported sighting in all these cases was a
street for the street sign to mark, with the road single incident in which F2 scrambled up a tree
cut about 150m cast of F2. To the north the cat as an equestrian approached.
could easily see golfers on the newly-built
Rancho Santa Margarita. To the west (across Given the high human use of Santiago
the Arroyo) hundreds of hammers clattered on Oaks Regional Park, there is a potential for
hundreds of house frames in Mission Viejo. human-cougar encounters in that Park.

And less than 1 km south bulldozers were Although there may be greater risk at other
scraping the Arroyo to put in footings for the parks that are more regularly used by cougars,
Oso bridge. During all daylight hours the park visitors are probably less aware of the
cougar was surrounded by  construction potential for encountering a cougar in Santiago
activity. Shortly after dusk she quickly moved Oaks Regional Park. Because most people
back east to the central part of her range. approach the park from the heavily-urbanized

west, many park visitors tend to regard it

Human structures in rural areas. (despite its oak forest and other wild traits) as a
Cougars in more remote areas also encountered “city park," disregarding any efforts to make

. humans regularly. For instance, within F3's them aware of a potential cougar encounter. A ,

home range were Los Amantes Camp (used for similar disparity between public perception and

large outdoor partics), the TRW ("Star Wars") biological reality exists at Irvine Park.

plant, the Ford munitions testing facility, and a

very large sand mining and processing Many County Parks were cougar

operation. F3 used all of these facilities when habitat (Chapter 3), and thus each had the

human activity was low, and showed no potential for a cougar attack, although this risk

apparent aversion to passing near isolated is very low. Neither the historical record nor

buildings or vehicles at night. During one our data on radio-tagged animals provide a

overnight monitoring session, she passed within basis for assigning a greater degree of risk to a

95 96

November 2014 Esperanza Hills



Responses to Comments
Final Environmental Impact Report

page 996

LITERATURE CITED

Ackerman, B. B, F. G. Lindzey, and T. P.
Hemker. 1984. Cougar food habits in southern
Utah. Joumnal of Wildlife Management 48:147-
155

Adams, L. W., and L. E. Dove. 1989. Wildlife
reserves and corridors in the urban
environment.  National Institute for Urban
Wildlife, Columbia, Maryland.

Anderson, A. E. 1983. A critical review of
literature on the puma Felis concolor. Colorado
Division of Wildlife Special Report 54.

Anderson, A. E., D. C. Bowden, and D. M.
Kattner. 1989. Survival in an unhunted
mountain lion population in southwestern
Colorado.  Proceedings ~ Mountain ~ Lion
Workshop 3:57.

Anderson, A. E., D. C. Bowden, and D. M.
Kattner. 1992. The puma on the Uncompahgre
Plateau, Colorado. Technical Publication #40,
Colorado Division of Wildlife, Denver. 116pp.

1990. Draft Environmental Impact
Report TCA EIR 3. Foothill-Eastern
Transportation Corridor Agency, Costa Mesa,
California.

1991. Supplemental Environmental
Impact Report TCA EIR 3. Foothill-Eastern
Transportation Corridor Agency, Costa Mesa,
California.

. . 1992. Deer Telemetry Study Final
Report, Appendix L In Draft Environmental
Impact Report for the Eastern Transportation
Corridor

Ashman, D. L., G. C. Christensen, M.L. Hess,
G. K. Tsukamoto, and M. S. Wickersham.
1983. The mountain lion in Nevada. Nevada
Department of Wildlife.

Begon, M, and M. Mortimer. 1981. Population
ecology. Sinauer, Sunderland MA.

Beier, P. 1991. Cougar attacks on humans in
the United States and Canada. Wildlife Society
Bulletin 19:403-412

. 1992, Cougar attacks on humans: an
update and some further reflections.
Proceedings Vertebrate Conference 15:365-
368.

. and Loe, S. 1992. A checklist for
evaluating impacts to wildlife movement
corridors.  Wildlife Society Bulletin 20:434-
440.

1993, Determining minimum_habitat
arcas for cougars. Conservation Biology 6:94-
108.

. 1993b. PUMA: A population simulator
for cougar conservation.  Wildlife Society
Bulletin 21(3): In Press.

Belden, R. C., W. B. Frankenberger, R. T.
McBride, and S. T. Schwikert. 1988. Panther
habitat use in south Florida. Journal of
Wildlife Managment 52:660-663

Bumham, K. P., D. R. Anderson, and J.L.
Laake. 1980. Estimation of animal density
from line transect sampling of biological
populations. Wildlife Monograph 72:1-202.

Captive Breeding Specialists Group. 1989,
Florida panther viability analysis and species
survival plan. CBSG, Apple Valley MN.
255pp.

Currier, M. J. P, S. L. Sheriff, and K. R
Russell. 1977. Mountain lion population and
harvest near Cafion City Colorado 1974-1977.
Colo. Div. Wildl. Spec. Rep. 42

Eaton, R. L., and K. A. Velander. 1977.
Reproduction in the puma: biology, behavior,
and ontogeny. The World's Cats 3(3):45-70.

Farhig, L., and G. Merriam. 1985. Habitat
patch connectivity - and population survival
Ecology 66:1762-1768.

Florida Department of  Transportation
Environmental Management Office. 1992
Report on the Animal Crossing Study. dated
January 24 1992.

Forman, R. T. T, and M. Godron. 1986.
Landscape ccology. Wiley and Sons, New
York, N. Y. 619pp.

Foster, M. L., and S. R. Humphrey. 1992
Effectiveness of wildlife crossings in reducing
animal/auto collisions on Interstate 75, Big
Cypress Swamp, Florida. Florida Game and
Fresh Water Fish Comm., Tallahassee, Fla.
124pp.

Gadgil, M. 1971. Dispersal: population
consequences and evolution. Ecology 52:253-
261.

Greenwood, P. J. 1980. Mating systems,
philopatry, and dispersal in birds and
mammals. Anim. Behav. 28:1140-1162.

Harris, L. D. 1984. The fragmented forest.
Univ. Chicago Press, Chicago, Ill. 211pp.

Harris, L. D., and P. B. Gallagher. 1989. New
initiatives for wildlife conservation: the need for
movement corridors.  Pages 11-34 in G
Mackintosh, editor. Preserving communities
and corridors. Defenders of  Wildlife,
Washington, D.C. 96pp.

Harrison, R. L. 1992. Toward a theory of inter-
refuge corridor design. Conserv. Biol. 6:In
Press.

Hebert, D. 1989. Status and management of
cougar in British Coumbia. Pages 11-14 in
Smith, R. H. editor, Proceedings Third
Mountain Lion Workshop. Arizona Game and
Fish Department, Phoenix.

Hemker, T. P., F. G. Lindzey, and B. B.
Ackerman. 1984. Population characieristics
and movement patterns of cougars in southern
Utah. Journal of Wildlife Manage. 48:1275-
1284.

Hemker, T. P., F. G. Lindzey, B. A. Ackerman,
and A. J. Button. 1986. Survival of cougar
cubs in a non-hunted population. Pages 327-
332 in S. D. Miller and D.D. Everett, editors.
Cats of the world. National Wildlife Federation,
‘Washington, DC.

Hopkins, R. A. 1981. The density and home
range characteristics of mountain lions in the
Diablo Range of California. M.S. Thesis,
California State University, San Jose.

Hopkins, R. A. 1989. The ecology of the puma
in the Diablo Range, California. Ph.D. thesis,
University of California, Berkeley.

Homocker, M. G. 1970. An analysis of
mountain lion predation upon mule deer and elk
in the Idaho Primitive Area. Wildlife
Monographs 21:1-39.

Humphrey, S. R, 1992. Use of wildlife-
crossing structures to reduce wildlife-vehicle
accidents on highways: an amnotated
bibliography. Appendix B in Foster, M. L.,
and S. R. Humphrey. Effectiveness of wildlife
crossings in reducing animal/auto collisions on
Interstate 75, Big Cypress Swamp, Florida.
Florida Game and Fresh Water Fish Comm.,
Tallahassee, Fla. 124pp.

Kendall, K. C., L. H. Metzgar, D. A. Patterson,
and B. M. Steele. 1992. Power of sign surveys
to monitor population trends. Ecological
Applications 2:422-430.

100

Laake, J. L, K. P. Bumham, and D. R.
Anderson. 1979. User's manual for program
TRANSECT. Utah State University Press,
Logan UT, 26pp.

Laing, S. P, and F. G. Lindzey. 1991. Cougar
habitat selection in south-central Utah. Pages
27-38 in C. E. Braun, od., Mountain lion-
human interaction workshop.  Colorado
Division of Wildiife.

Lindzey, F. G. 1987. Mountain lion. Pages
657-658 in M. Novak, J. A. Baker, M. E.
Obbard, and B. Malloch, eds., Wild furbearer
management and conservation in North
America. Ontario  Ministry of Natural
Resources, Toronto, Canada. 1150pp.

Lindzey, F. G., B. B. Ackerman, D. Bamnhurst,
and T. P. Hemker. 1988. Survival rates of
mountain lions in southen Utah. Journal of
Wildlife Management 52:664-667.

Logan, K. A, and L. I Irwin. 1985. Mountain
lion habitats in the Big Hom Mountains,
Wyoming. Wildlife Society Bulletin 13:257-
262.

Logan, K. A, L. L Irwin, and R. Skinner.
1986. Characteristics of a hunted mountain lion
population in Wyoming. Journal of Wildlife
Management 50:648-654.

MacDonald, D. 1985.  Encyclopedia of
mammals. Facts on File, New York. 895 pp.

,Machr, D. S., E. D. Land, and M. E. Roelke.

1991 Mortality patterns of panthers in
southwest  Florida. Proceedings  Annual
Conference of Southeastern Fish and Wildlife
Agencies 45:201-207.

Mansfield, T. M.  1986. Mountain lion
management in California. Transactions North
American Wildlife and Natural Resources
Conference 51:178-182

101

Mech, L. D. 1983. Handbook of animal radio-
tracking.  University of Minnesota Press,
Minneapolis. 107pp.

Murphy, K. M. 1983. Relationships between a
mountain lion population and hunting pressurc
in western Montana. M. S. Thesis, University
of Montana, Missoula.

Neal, D. L., G. N. Steger, and R. C. Bertram.
1987. Mountain lions: preliminary findings on
‘home-range use and density in the central Sierra
Nevada. Research note PSW-392, Pacific
Southwest Forest and Range Experiment
Station, Berkeley CA.

Padley, W. D. 1990. Home ranges.and social
interactions of mountain lions in the Santa Ana
Mountains, California. M.S. Thesis. California
State Polytechnic University, Pomona.

Pollock, K. H,, S. R. Winterstein, C. M.
Bunck, and P. D. Curtis. 1989. Survival
analysis in telemetry studies: the staggered
entry design. Journal of Wildlife Management
53:7-15.

Quigley, H. B, G. M. Koehler, and M. G.
Homocker. 1989. Dynamics of a mountain lion
population in central Idaho over a 20-year
period. Proceedings Mountain Lion Workshop
3:54.

Reed, D. F., T. N. Woodard, and T. M. Pojar.
1974. Use of one-way gates by mule deer. J.
‘Wildl. Manage. 38:9-15.

. 1975. Behavioral response of mule deer
to a highway underpass. J. Wildl. Manage.
39:361-367.

Robinette, W. L., J. S. Gashwiler, and 0. W.
Morris. 1961. Notes on cougar productivity
and life history. Journal of Mammalogy
42:204-217.

Robinette, W. L., N. V. Hancock, and D. A.
Jones. 1977. The Oak Creek mule deer herd in
Utah. Utah Division of Wildlife Resources, Salt
Lake City.

Schoenfelder, and S. Kimple. 1979. Track
surveys for mountain lions in the Santa Ana
Mountain Range.  Transactions Western
Section, The Wildlife Society.

Scidensticker, J. C., Jr., M. G. Hornocker, W.
V. Wiles, and J. P. Messick. 1973. Mountain
lion social organization in the Idaho primitive
arca. Wildlife Monographs 35:1-60.

Shaffer, M. L. 1987. Minimum viable
populations: coping with uncertainty. Pages 69-
86 in M. E. Soulé, editor. Viable populations
for conservation. Cambridge University Press,
New York.

Shaw, H. G. 1977. Impact of mountain lion on
mule deer and cattle in northwestern Arizona.
Pages 17-32 in R. L. Phillips and C. Jonkel,
editors, Proceedings 1975 Predator
Symposium, University of Montana, Missoula.

Sitton, L. W. and S. Wallen. 1976. California
mountain lion study. California Department of
Fish and Game, Sacramento.

Smith, R. H. 1989. editor, Proceedings Third
Mountain Lion Workshop. Arizona Game and
Fish Department, Phoenix.

Van Dyke, 1986. Reactions of mountain lions
to logging and human activity. Journal of
Wildlife Management 50:95-102.

Van Dyke, F. G., RH. Brocke, and H. G.
Shaw. 1986. Usc of road track counts as
indices of mountain lion presence. Journal of
‘Wildlife Management 50:102-109

Van Sickle, W. D., and F. G. Lindzey. 1992.
Evaluation of road track surveys for cougars.
Great Basin Naturalist 52:232-236.

Walker, E. P., F. Wamnick, S. E. Hamlet, K. 1.
Lange, M. A. Davis, H. E. Uible, and P. F.
Wright. 1975, Pages 647-1479 in J. L.
Paradiso, ed., Mammals of the world, vol.2,
3rd ed. J. Hopkins University Press, Baltimore.

Young, S. P. 1946. History, lifc habits,
economic status, and control, Pages 1-173 in S.
P. Young and E. A. Goldman. The puma,
mysterious American cat. The American
Wildlife Institute, Washington, D.C.

102

November 2014

Esperanza Hills




Responses to Comments

Final Environmental Impact Report

page 997

GLOSSARY

adult - a cougar over 24 months of age and
exhibiting a stable home range.

carrying capacity - the average number of
animals that a given habitat area can
support in the long term. For cougars,
it is usually expressed in numbers of
adults per 100 kmZ or per 100 mi2,

corridor (wildlife corridor) - a linear habitat
used by animals or plants to move
between 2 larger habitat areas

cub - a cougar from birth until dispersing out of
its mother's home range at 13-27
‘months of age

depredation - the killing of domestic livestock
or pets by a wild predator

dispersal - Movement of an animal away from
its place of birth to establish a new
home range elsewhere. For cougars,
the process of dispersal takes several
weeks to months, during which the
animal searches for suitable habitat
with minimum risk of conflict with
other resident adults of the same sex.
Cougars in this population dispersed at
13-27 months of age.

hectare (ha) - hectares, a unit of area equal to
10,000 m2 (e.g., a square 100 m on a
side) or about 2.471 acres. To convert
ha to acres, multiply ha by 2.471; to

. convert acres to ha, multiply acres by
0.4047. see also kilometers

home range - The area used by animal in the
course of its normal activities of
feeding, breeding, resting, and raising
young, Home range excludes rare
excursions to locations not later
revisited.
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intensive monitoring - radio-tracking sessions
starting before sunset and continuing
until after sunrise. During each
session, we determined the location of a
single cougar (the focal animal) every
15 minutes. also called "overnight
monitoring"

juvenile - a term that includes both cubs and
subadults, i.e., any cougar that is not
vet adult.

kilometer (km) - a unit of length equal to 1000
meters, or about 0.625 miles. To
convert km to miles, multiply km by
0625, to convert miles to km, multply
miles by 1.6. To convert km? to miZ,
multiply by 0.386; to convert mi2 to
km2, multiply by 2.59.

overnight monitoring - see intensive monitoring

parturition - the act of giving birth

Santa Ana Mountain Range - The study arca,
including the Santa Margarita
Mountains, the Santa Rosa Plateau,
and the Chino Hills. See Figure 1.

scat - focal dropping

subadult - a cougar from the age of dispersal
until a stable home range is established,
usually by 36 months of age

transient (home range) - (a home range) used
for several woeks or months by a
dispersing juvenile cougar and then
abandoned.  Transient home ranges
were smaller than adult home ranges,
and were usually elongate and pressed
up against the urban edge.
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