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EXECUTIVE SUMMARY

The City of Santa Barbara encompasses a large wildland urban interface (WUI), and must plan
for fires within these areas (Figure 1). The WUI includes terrain, vegetation, and climate that
may facilitate fire ignition and spread. The City and surrounding Santa Barbara County have
experienced numerous wildfires, especially within the Los Padres National Forest and the south-
facing slopes of the Santa Ynez Mountains, the foothills of which are within portions of the
City’s WUI and Foothill and Extreme Fire Hazard Zones. During the long list of wildfires that
have burned near or within the City’s borders over recorded history, including the recent 2008
Tea Fire and the 2009 Jesusita Fire, numerous people have been successfully evacuated from
higher to lower risk areas. Despite the number of fires and the severity of the largest fires, there
have been surprisingly minimal reports of citizen deaths and injuries. Considering the large
number of people successfully evacuated and the constraints that face the City’s road network,
evacuations from wildfires under the existing wildfire evacuation procedures has proven to be
reliable and at minimum, adequate. However, there are numerous wildfire scenarios that have not
been realized as of the time of this report. This Wildland Fire Evacuation Procedures Analysis
(WEPA) was commissioned to evaluate three of these scenarios as well as perform an overall
evaluation of the evacuation procedures and recommend improvements that would guide the City
toward greater preparedness and improved firefighter safety and evacuation efficiency. To that
end, this WEPA evaluates the current protocols and provides informed opinions regarding the
overall validity of these protocols as well as recommendations aimed at improving the
evacuation process.

Evacuation from emergency situations has been researched for decades and in the context of
many environmental hazards, but not as extensively for wildfire (Cova et al. 2011). Many of the
research projects are overly complicated or overly theoretical to apply to a specific area. Several
facets of evacuation have been examined, with human behavior and traffic engineering modeling
often looked at independently. These evacuation components are being looked at more often
together for more realistic prediction and planning purposes. This WEPA also links fire behavior
utilizing sophisticated modeling, which when combined with social behavior and traffic
modeling outputs, results in a multi-discipline approach to establishing evacuation decision
triggers and a tool kit of pre, during, and post fire measures that will improve wildfire
evacuations in Santa Barbara.

Recommendations Summary

Table ES-1 provides a summary of recommendations that are the result of the analysis presented
in this Wildland Fire Evacuation Procedures Analysis. Recommendations are further discussed
throughout this document, but specifically in Section 6.0.
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The purpose of this document is to put forward recommendations for review and future
determination of priorities, additional analysis needs, and implementation. Local officials must
determine which recommendations to pursue and on what timeframe they will be implemented.
There are likely to be divergent views on what recommendations should be a priority between City
and County decision makers. City of Santa Barbara officials must determine which recommendations
can be implemented within Santa Barbara’s jurisdiction. Consideration for adjacent jurisdictions and
their evacuation plans should be a component of the decision making progress.

Table ES-1
Summary of Santa Barbara Wildland Fire Evacuation
Procedures Analysis Recommendations

Report
Recommendation Section Description
1 6.1 Existing Evacuation Blocks

1 - Maintain Existing Evacuation Blocks.

2 - Prepare scenario based sub-block phone tree lists to evacuate most vulnerable
properties immediately and the remainder of the block as dictated by fire behavior.

3 - Evacuation Blocks should be updated as necessary based on post-fire studies, actual
evacuation events, changing populations, or technological advances.

2 6.2 Coordination and Cooperation

6.2.1 - Improve coordination/cooperation among agencies.

6.2.2 - Ensure evacuation planning is coordinated between Law/Fire.

6.2.3- Law Enforcement officers are not properly trained or equipped with safety equipment
necessary to carry out their critical function so providing that equipment and knowledge will
be important to future evacuations.

3 6.3 Community Planning and Safety Zones

6.3.1 - Community Planning plays a critical role in provisions for firefighter safety zones.
6.3.2 - City Planning Department work with the Santa Barbara Fire Department (SBFD) to
facilitate improvements to areas that could meet the definition of a safety zone with certain
enhancements.

6.3.3 - Planners work with Fire Department to look at permitting enhancements, possible
funding for enhancements through project development fire mitigation fees, and direct
projects to consider safety zones in design.

6.3.4 Recommend the following Safety Zones —

Cater Water Treatment Facility

First Baptist Church at 949 Veronica Springs Road

Ellings Park

Arroyo Burro Beach

Sheffield Reservoir

Westmont College

Mount Calvary Monastery

Northern terminus of Cieneguitas Road

Others as identified during SBFD scenario modeling

© XN WD =
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Table ES-1

Summary of Santa Barbara Wildland Fire Evacuation

Procedures Analysis Recommendations

Recommendation

Report
Section

Description

4

6.4.1

Traffic Flow Road Recommendations — General Recommendations

6.4.1.1 - Control Intersections — may require additional law enforcement
agencies/personnel to increase success.

6.4.1.2 - Utilize Roadblocks and Barricades - less effective than officer at intersections, but
can be used as last resort.

6.4.1.3 - Electronic Signage — may be useful in Santa Barbara Foothill and Extreme area
evacuations because of the large number of visitors who may not be familiar with the
roadway.

6.4.1.4 - Where opportunity exists, look at the feasibility of Lane Expansions.

6.4.1.5 - Contraflow — providing additional evacuation lanes would increase the number of cars
that can be moved out of vulnerable areas, but must be implemented with caution and controls.

6.4.2

Traffic Flow/Road Recommendations -Selected Evacuation Corridors
6.4.2.1 - Congested Corridor Recommendations
1. Upper State Street Corridor — up to five new traffic control points recommended.
2. Las Positas Corridor — emergency signal timing at Veronica Springs.
Road, extension of existing private roads and vegetation clearance, such as:
extension of Campanil Drive to Las Positas and Senda Verde community and
Campanil Drive. Vegetation clearance along roadways where needed requires
more detailed analysis.
3. Mission Street/Valerio Street Corridor — left turn restrictions during evacuation
along Mission north of 101
4. Cabrillo and Castillo Street Corridors — emergency signal timing
for the corridors 4 signals would provide improved evacuation traffic flow.
5. Milpas Street Corridor — based on lack of pre-planned traffic control points, area
should be considered for deployment of traffic control officers during emergency
where evacuation from the area requires flowing Milpas traffic.

6.4.3

Traffic Flow/Road Recommendations — Develop New or Alternative Access Routes
Where feasible, look at potential extension of private roadways and/or vegetation clearance
to improve secondary alternative egress. For example, an extension of Holly Road to
connect to San Roque Road, if feasible, may be beneficial for fire protection planning and
may improve the evacuation travel time for the Upper Mission Canyon area and relieve the
evacuation traffic congestion on Mission Canyon Road approaching the City. This
recommendation may have limited application in much of Santa Barbara due to terrain
which makes road extensions infeasible. Further evaluation would be needed.

6.4.3

Traffic Flow/Road Recommendations - Increase Roadway Evacuation Capacity

Look at feasibility of implementing strategies that include provision of additional lanes

through restriping parking zones to allow additional clearance for emergency vehicles,

turnout zones, or trailer truck access, applying lane reversal or using roadway shoulders or

vegetation removal. Potential locations for the suggested enhancements include::

a. Sycamore Canyon Road/Hot Springs Road: Removal of vegetation on the

roadway shoulders and provision of a southbound right-turn lane from Sycamore
Canyon Road to Hot Spring Road would facilitate the evacuation of traffic exiting
the Sycamore Canyon Road neighborhood.

7823
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Table ES-1
Summary of Santa Barbara Wildland Fire Evacuation
Procedures Analysis Recommendations

Recommendation

Report
Section Description

b.  Sycamore Canyon Road /Barker Pass Road: Improve the east and south legs of
the intersection to allow drivable shoulders and provide available right-of-way for
emergency vehicular evacuation.

c. Foothill Road between San Marcos Pass Road (SR 154) and Sycamore Canyon
Road: This road serves several neighborhoods to the north side of the City, and
potential heavy evacuation traffic levels on Foothill Road may force drivers to
delay making left turns out of their neighborhoods. Removal of vegetation on the
roadway shoulders would allow drivers exiting the residential neighborhoods to
merge with the traffic faster on Foothill Road.

d.  Foothill Road and Mission Canyon Road/Tornoe Road intersection: Improve the
east and south legs of the intersection to allow drivable shoulders and provide
available right-of-way for emergency vehicular evacuation. Roadway shoulder
improvements should be considered on Mission Canyon Road, where feasible, to
provide a turn-out zone allowing emergency vehicles to pass general traffic. This
intersection is located on a Caltrans facility and would require collaboration
between the County and Caltrans and may require removal of existing
encroachments in County and Caltrans right-of-way.

e. Los Olivos Street between Mountain Drive and Alameda Padre Serra: Improve
this segment of Los Olivos Street in the southbound direction between both
intersections to allow drivable shoulders and bike/pedestrian paths to be used for
cars in an emergency with the aid of traffic control. This segment would require
collaboration between the County and City and may require alteration of existing
pedestrian paths and walls, including potentially historic resources.

f.  Mission Canyon Road (south) and Las Encinas Road: Roadway shoulder
improvements could be considered on Mission Canyon Road, where feasible, to
provide a turn-out zone for emergency vehicles to pass general traffic. The
portion of Las Encinas Road near Mission Canyon Road would require
collaboration between the County and City.

g. Foothill Road and Ontare Road intersection: Improve the south leg of the
intersection to allow drivable shoulders and available right-of-way to be used for
cars in an emergency with aid of traffic control.

h.  Foothill Road and Morada Lane: Improve the north leg of the intersection with the
removal of vegetation to allow an additional left-turn lane.

i.  Mountain Drive: A number of trees on West Mountain Drive hang fairly low over
the road and may cause issues for fire engines. Regular vegetation clearance
trimming is recommended.

j- Las Canoas Road: Regular vegetation clearance trimming is recommended. This
could also help along the narrow sections of Las Canoas where there are several
tight turn radii. Since the road usually only has room for two cars at any one time,
these tight turn radii may slow down traffic in an evacuation.

k. Stanwood Drive: Fire engines navigating the tight turns on Stanwood Drive
would also benefit from a wider roadway that could be achieved with regular
vegetation removal.
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Table ES-1

Summary of Santa Barbara Wildland Fire Evacuation

Procedures Analysis Recommendations

Recommendation

Report
Section

Description

8

6.4.3

Traffic Flow/Road Recommendations - Traffic Control Changes During Evacuation

a.  Roundabout at the intersection of Alameda Padre Serra, Sycamore Canyon Road
(SR 144), Salinas Street, Montecito Street, and Yanonali Street: These five streets
serve fairly large Eastside and Riviera communities, as well as the Cleveland
Elementary School. Deployment of law enforcement/traffic control personnel could be
used to prioritize certain approaches during a fire evacuation. This could ease the
traffic bottleneck where the streets meet.

b. Las Canoas Road, Gibraltar Road and Mountain Drive: This intersection is
located on a main thoroughfare for many hillside residents north of the Sheffield
Reservoir and is likely to become a fraffic bottleneck during a fire evacuation.
Reversing the northbound lane on Gibraltar (between the Las Canoas Road
intersection and the El Cielito Road intersection) to provide a temporary second
southbound lane during the evacuation period (with a traffic control point) should
be considered.

c.  Position law enforcement at designated traffic control points to facilitate outbound
traffic flow from the Mission Canyon area approaching the City of Santa Barbara.
The locations to be considered include:

Foothill Road at Alamar Avenue

Foothill Road at Mission Canyon Road (north)

Foothill Road at Mission Canyon Road (south)/Tornoe Road

Mission Canyon Road (north) at Tunnel Road

Mission Canyon Road (north) at Las Canoas Road

Mission Canyon Road (north) at Santa Barbara Botanical Garden Driveway
Mission Canyon Road (south) at Santa Barbara Natural History Museum
driveway

e just south of Las Encinas Road

¢ Mission Canyon Road (south) at Mountain Drive

e Los Olivos Road at Alameda Padre Serra

e E. Los Olivos Street and Laguna Street

o State Street, Las Positas Road/San Roque Road intersection

6.5

Law Enforcement

Additional officers may be required in large evacuation events to control intersections.
Training, protective clothing, equipment and resources are required for law enforcement
officers who are responsible for controlling intersections.

10

6.6

Civilian Evacuation Contingency Planning
Contingency planning for civilian safety when evacuation is not possible — develop
checklists/matrix for civilian evacuation contingency planning.

1

6.7.1

Safety Zones - Wildfire Scenario Potential Safety Zones
o Scenario 1 - Lauro Canyon: Cater Water Treatment Facility. This facility is located
within the Lauro Canyon Evacuation Block and provides a large, reduced fuel or non-
fuel landscape. It provides more than 4 times setback from off-site fuels in all
directions. On-site fuels include an earth and grass covered storage reservoir. This

7823
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Table ES-1
Summary of Santa Barbara Wildland Fire Evacuation
Procedures Analysis Recommendations

Recommendation

Report
Section Description

area is maintained and represents very low ignition potential and low flame lengths and

fire intensity should it ignite. For this area to be considered a Safety Zone, access

would need to be available to firefighters during a fire event, including from non-Santa

Barbara County fire departments.

Scenario 2 - Santa Barbara Bowl. There were no adequate safety zones identified in

the immediate vicinity of the Santa Barbara Bow! fire scenario. The Santa Barbara

Middle School and the primary parking lot for the Santa Barbara Bowl include features

that are consistent with a safety zone, but do not include enough setback area from

native fuels to meet the standard definition of four times the flame lengths. Further, the
middle school is in the path of the wind-driven fire, even though the wind is low in the
scenario. The nearest safety zone would be within the Santa Barbara High School
grounds, roughly 4/10 of a mile south of the fire origin in this scenario.

o Scenario 3 - Campanil Hill. The immediate area within the Campanil Hill fire scenario
does not include any identifiable firefighter Safety Zones. To the north of the area, the
First Baptist Church at 949 Veronica Springs Road includes a large, paved parking lot
with modified fuels in most directions. The parking lot could serve as a pre-planned safety
zone. The eucalyptus trees located in the eastern portion of the project may require
thinning and crown lifting on an annual basis to minimize likelihood of ignition. In the
southern portion of this area,

o Ellings Park may also provide firefighter safety zones. Ball fields in the northern portion
of the park provide adequate setback from adjacent fuels, but may not support fire
engine access. Firefighters on foot could use this area as a safety zone.

o Arroyo Burro Beach appears to meet the requirements for a safety zone, providing 4
times the projected flame length, but including a limited area which could accommodate
a strike team (up to 5 engines). No additional safety zones were observed.

Additional study is recommended regarding these potential safety zones at a finer detail
than this report's scope of work would enable.

12

6.7.2 Safety Zones - Recommended Escape Routes (Roadways only)

e Scenario 1 Lauro Canyon: Cater Water Treatment Facility has been identified as a
potential safety zone. Firefighters retreating from increased fire behavior from this
scenario’s ignition point would follow San Roque Road southward out of the Lauro
Canyon, past the reservoir, and into the facility. Firefighters from the south would take
San Roque Road northward to the facility. As a secondary access from the south,
Laurel Canyon Road would provide access to the facility, but is gated at its intersection
with San Roque Road. Fuel modification and tree crown clearance along this road,
especially in the northern sections is recommended for improving escape route
conditions. In addition, any of the urban areas to the south could be accessed as TRAs.

o Scenario 2: Santa Barbara Bowl. There were no adequate safety zones identified in the
immediate vicinity of the Santa Barbara Bowl fire scenario. However Escape Routes to
potential TRAs would include: leaving the Santa Barbara Bowl area, possibly on
Lowena Drive and heading southwesterly along E. Anapamu St. If firefighters are north,
east, or west of the fire, they may take one of any number of roadways into urban areas
as TRAs.
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Table ES-1

Summary of Santa Barbara Wildland Fire Evacuation

Procedures Analysis Recommendations

Recommendation

Report
Section

Description

o Scenario 3: Campanil Hill. Escape routes to the identified potential safety zones are
primarily along Las Positas Road. In addition, there are numerous residential streets that
would lead away from the active fire area to areas that can be utilized as TRAs.

Escape routes that are public roadways are maintained in good condition with adequate
fuel modification. Additional study regarding these escape routes is warranted at a finer
detail level than possible with this report’s scope of work.

13

6.7.3

Safety Zones - Other Potential Safety Zones in the Foothill or Extreme Fire Hazard
Severity Zones

The following locations include potential safety zones that with enhancements, could be
available to firefighters as safety zones.

1. Sheffield Reservoir — although semi-removed from the wildland, this location is a
large, low fuel property that is within the wildland urban intermix and close
enough that it could serve as a functioning safety zone. Enhancements would
include: either a dedicated emergency access road to a paved parking/staging
area or verification that existing road on site would support fire apparatus. Would
need ongoing vegetation management and removal of some plants on site.

2. Westmont College — although in neighboring Montecito, City of Santa Barbara
firefighters may be working in this area during a wildfire. This site includes areas
along an unnamed road to the east of the sports fields. There are currently pull-
outs and parking areas that could accommodate fire engines. Enhancements
could include creation of an emergency engine parking area within the existing
parking lot that is capable of supporting a fire engine, but functions as part of the
landscape as it would be used very rarely.

3. The existing Mount Calvary Monastery site, at its widest point along Mount
Calvary Road, includes a wide setback that could accommodate engines and
provide up to four times flame length set back. Steep slopes to the east and west
could be burned off prior to entering the safety zone ahead of wildfire. Additional
enhancements could be provided by installing 100 to 200 feet of fuel modification
in all directions.

Northern terminus of Cieneguitas Road - the area is just north of the City boundary, but is
currently in a low fuel, disturbed condition and could be, depending on ownership, funding,
and environmental review, provided a safety zone with a dirt/gravel cleared area and
mowed/maintained landscape surrounding it. It provides a safe escape to potential TRAs
should the safety zone be compromised. These enhancements would require more
intensive and purposeful planning efforts and may not be feasible.

14

6.7.4

Enhanced Temporary Firefighter Refuge Areas

In addition to typical Temporary Refuge Areas (TRAs), this WEPA recommends enhanced
TRAs as a pre-planned effort to provide contingency evacuation options when evacuation
is considered too dangerous.

15

6.8

Santa Barbara Fire Department

6.8.1 ~Complete City Wildfire Pre-Plans consistent with SB County Pre-Plans and share
information with surrounding agencies.

6.8.2 - Conduct joint, scenario-based, real-time field training exercises with all local fire and
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Table ES-1
Summary of Santa Barbara Wildland Fire Evacuation
Procedures Analysis Recommendations

Recommendation

Report
Section Description

law enforcement agencies.

6.8.3 - Test the evacuation plan periodically in real time simulations using the public in
actual movement, including support systems such as Reverse 911. Activate the EOC and
any department level Operating Centers to be sure they are coordinated and work
correctly.

6.8.4 - Conduct additional FARSITE wildfire scenario modeling exercises throughout the
City’s fire hazard areas to help refine pre-plans, establish immediate evacuation zones, as
educational tools for public awareness, and to establish decision points, as appropriate.
6.8.5 - Conduct joint scenario-based field training exercises with all local responding Fire
and law Enforcement Agencies. Exercises should include actual movement of apparatus,
establishment of ICP, communications, mobilization of law enforcement etc. Some of these
exercises should also include the residents from time to time. The best way to test a
system to be sure it will work is by ongoing exercises.

6.8.6 - Test the Reverse 911 and other community notification systems on a regular basis.
Preface any announcements with “this is a test only.”

6.8.7 - Develop evacuation contingency plans including the utilization of buildings designed
to provide safe refuge as an alternate to evacuation. Develop a decision flow chart to
evaluate evacuation contingencies.

6.8.8 - Training and familiarity with evacuation plans, vulnerable areas, live training on in-
field decision making regarding temporary refuge areas vs. evacuation to safety

6.8.9 - Provide Pre-Plans in engines with iPad or similar device provided to each crew
(hard copy and electronic) — focus on BC levels, but available to all.

6.8.10 - Develop Shelter in Place/Evacuation decision flow chart for use by the Incident
Command team.

6.8.11 - Work with County dispatchers so they are trained in how to activate, focus and put
a customized message on the system in pre-planned zones based on fire scenario
modeling conducted herein by SBFD over time.

6.8.12 - Evaluate the recommendations provided in this WEPA and implement them in a
coordinated fashion with other fire and law enforcement agencies.

6.8.13 - Seek grant funding for implementing roadway improvements and to support
acquisition of equipment and technological recommendations detailed in this WEPA.
6.8.14 - Consider cross-training a member of the police department and a member of the
fire department to focus on updating evacuation information, providing training, and
coordinating communications between agencies pre- and post-fires.

6.8.15 - Evaluate cost-benefit of specialized Compressed Air Foam System equipped
engines for pre-treating structures or other refuge areas for the possibilities when
evacuation is not possible.

16

6.9 Evacuation Decision Points

Consider recommended evacuation decision points discussed in Section 6.9 for the City-
selected three wildfire scenarios.. Continue to refine decision points for these and new
scenarios with use of provided information.
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Table ES-1

Summary of Santa Barbara Wildland Fire Evacuation

Procedures Analysis Recommendations

Report
Recommendation Section Description

17 6.10 Citizen Re-entry and Recovery
Develop a citizen re-entry and recovery plan.

18 6.11 Technological Advancements
Implement technological advances in all aspects of early fire detection, traffic planning and
road improvements, evacuation, and contingency sheltering as they develop.

19 6.12 Special Needs Populations
The City of Santa Barbara is a member of the Coalition through the Office of Emergency
Services Division of the Fire Department. Therefore, any evacuations of Access and
Functional Needs and Disabilities (AFN/D) population that include the City of Santa
Barbara Fire Department, prior to and during evacuations, is coordinated with the County
Office of Emergency Management and the County Public Health Department’s Emergency
Medical Services Division.

20 6.13 Animal Evacuation
Develop and coordinate with local animal evacuation organizations to ensure small and
large pets/livestock are addressed.

21 6.14 Public Outreach

Public Outreach focused on evacuation block areas that is consistent and year-round helps
create an informed population that leads to fewer issues during actual evacuation events.

7823
9 July 2014




Wildland Fire Evacuation Procedures Analysis
City of Santa Barbara

INTENTIONALLY LEFT BLANK

7823
10 July 2014



Vamder;berg

Lompac;

F/h @'—Be'ltmn i
4 Seifang

=

Area

r
Eala

g |

PaC|f|C S Ventura,

> &
Camarillo
O cC e an Oxnard @
Port
Hueneme

2

10 15
4 | Miles

@—4

Moorpark:

Thou}sand
Oaks

Westlake
Village

)

q
J

Vi

7

Path: Z:\Projects\j782301\MAPDOC\MAPS\FireEvac_EvaluationMaps\Figure1_Regional.mxd

7823-01

FIGURE 1

Regional Location

SANTA BARBARA WILDLAND FIRE EVACUATION PROCEDURES EVALUATION




Wildland Fire Evacuation Procedures Analysis
City of Santa Barbara

INTENTIONALLY LEFT BLANK

7823
12 July 2014



Wildland Fire Evacuation Procedures Analysis
City of Santa Barbara

1 BACKGROUND

In 2004 the City of Santa Barbara adopted the City Wildland Fire Plan (Plan)
(http://www .santabarbaraca.gov/gov/depts/fire/fireplan.asp). The Plan characterizes the City’s
wildland fire hazard and risk, provides a framework for seeking funding, coordinates work
efforts, prioritizes work areas, and identifies Policies and Actions to mitigate the impact of
wildfire to the City. The Plan also includes basic evacuation procedures that identify public
evacuation blocks and routes, fire resource ingress/egress routes, and traffic control points to
facilitate evacuations. Presented evacuation information is an abbreviated summary of a joint
agency effort to preplan for large emergencies. As previously described, this evacuation plan
appears to have worked during recent fires, although the level to which the evacuations occurred
according to the plan is not known. For example, it is not known if County agencies involved in
the wildfire Incident Command enacted the City’s plan, a plan that was similar to the City’s or a
separate plan. In any event, it is unlikely that the City will be acting alone for any wildland fire
evacuation as the most vulnerable areas include County and City jurisdiction and the County Fire
will have a leading role in wildland firefighting and command.

As the City is aware, evacuation during a wildfire is not necessarily directed by the fire
department, except in specific areas where fire personnel may enact evacuations on-scene. The
Santa Barbara County Sheriff’s Department, Santa Barbara Police Department (SBPD), and
other cooperating law enforcement agencies have primary responsibility for evacuations. These
agencies work closely within the Unified Incident Command System with the County Office of
Emergency Services, and responding fire department personnel who assess fire behavior and
spread, which should ultimately guide evacuation decisions. To that end, the City Fire, Police,
and Public Works Departments have worked with a County Pre-Fire Mitigation Task Force to
address wildland fire evacuation planning for Santa Barbara. In addition to these Santa Barbara
departments, the task force also included Montecito Fire Protection District,
Carpinteria/Summerland Fire Department, California Highway Patrol, California Department of
Transportation, and various homeowners associations throughout the Santa Barbara area. The
work completed by this task force is the development of an evacuation preplan (Santa Barbara I-
Zone Major Incident Preplan 2004 which is only available at the City in hard copy) that outlines
Fire Department response routes, probable public evacuation routes, traffic control points, and
staging areas. The interagency plan is supposed to be used by law enforcement, fire, and public
works agencies during a wildfire evacuation. It can and should be used by agencies as a public
education tool, although it does not appear that this has been the case given there is no
widespread dissemination of the plan. It is our understanding that the I-Zone Major Incident
Preplan is not complete at the time of this report, but provides narrative and map locations for
some of the high-priority foothill areas.
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The evacuation preplan separates the high fire hazard areas throughout the Santa Barbara front
country into evacuation areas or ‘“evacuation blocks” (Appendix A). Development of the
evacuation blocks was determined by landforms, primarily major canyons and road systems. A
total of 26 blocks were identified within the City. For each evacuation block, a template and a
map of the area were developed. The block templates outline the traffic closure points, fire
response routes, fire resources that would respond to a fire based on first, second, and third
alarm, probable evacuation routes, incident command posts to facilitate management of the fire,
fire staging areas for fire equipment, collection points (evacuation centers) for civilians and
animals, and any additional risk that exist with an evacuation block. These block maps provide a
wealth of information that should remain as the primary evacuation pre-plan.

Within each evacuation block the road systems were evaluated to determine the best routes for fire
response equipment and “probable” evacuation routes for relocating people to lower hazard areas.
In addition, the Santa Barbara [-Zone Major Incident Preplan identified traffic closure points,
Incident Command Posts, Fire Staging Areas, and Collection Points based on their ability to
adequately handle emergency response resources. The document is in draft format as of this date.
Areas within the Extreme Foothill and Foothill Zone have been completed and maps are being
completed. The areas within the Coastal and Interior Coastal Zone still need to be developed. The
results of this Wildland Fire Evacuation Procedures Analysis (WEPA) are intended to inform the
completion of these areas so that the I-Zone document can be considered final.

It is important to note that every evacuation scenario will include some level of unique
challenges, constraints, and fluid conditions that require interpretation, fast decision making, and
alternatives. For example, one roadway incident that results in blockage of evacuating vehicles
may require short-term or long-term changes to the evacuation process. In a worst-cast situation,
where evacuees are evacuating late, and fire encroachment is imminent, this can have grave
ramifications. This hypothetical scenario highlights the importance of continuing to train
responding agencies, model various scenarios, educate the public, and take a very conservative
approach to evacuation decision timelines as well as providing contingency plans. Equally as
important, the evacuation procedures should be regularly updated, as they were in 2010
following lessons learned from the 2008 Tea Fire and the 2009 Jesusita Fire. The authors of this
WEPA recommend that occasional updates are provided, especially following lessons learned
from actual incidents, as new technologies become available that would aid in the evacuation
process, and as changing landscapes and development patterns occur within and adjacent the
City that may impact how evacuation is accomplished.

The following sections provide a summary of this project’s scope, the City’s desired
outcome, methods used, analysis results, and recommendations for improving the current
evacuation procedures.
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2 FIRE HISTORY AND FIRE ENVIRONMENT

Fire history is an important component of evacuation planning. Fire history information can
provide an understanding of fire frequency, fire type and behavior, most vulnerable community
areas, and significant ignition sources, amongst others. Appendix B — Fire History Exhibit
presents a fire history map for the City of Santa Barbara area. As presented in the exhibit, there
have been numerous fires recorded by fire agencies in the area, primarily associated with the
Santa Ynez Mountain foothills. Fire history data was obtained via the California Department of
Forestry and Fire Protection (CAL FIRE) Fire and Resource Assessment Program (FRAP)
database (CAL FIRE 2013). Significant fires include:

e September 1932 — Matilija Fire — 220,000 acres

e September 1955 — Refugio Fire — 85,000 acres

e September 1964 — Coyote Fire — 64,000 acres

e June 1966 — Wellman Fire — 94,000 acres

e July 1977 — Unnamed — 805 acres

e July 1985 — Wheeler Fire — 118,000 acres

e June 1990 — Painted Cave Fire — 4,900 acres

e July 2007 — Zaca Fire — 225,000 acres

e July 2008 — Gap Fire — 9,443 acres

e November 2008 — Tea Fire — 1,946 acres

e May 2009 — Jesusita Fire — 8,733 acres
Large fires have historically occurred in June or later with the exception of the Jesusita fire that
occurred in May. It is unclear if there is a potential shifting or extension of the fire season to
earlier fire weather occurrence or if the May fire is more of an exception. Nevertheless, it
provides additional evidence that May does include occasional weather conditions that can
facilitate large, uncontrollable wildfires in the Santa Barbara area and that fire weather needs to
be considered in evacuation planning, which should prepare people for evacuation any time of
year. Santa Barbara includes climatic and topographic conditions that facilitate fire spread. The

seasonal vegetation drying, high winds associated with Sundowner wind events, and steep terrain
all combine to influence the potential fire risk and recurrence of wildfires.

Interestingly, most vegetation fires ignited within the City occur in the more urban areas rather
than in the foothill areas (City of Santa Barbara 2004). However, ignitions in the foothill areas
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have the potential to spread throughout large expanses of wildland fuels and cause more
widespread landscape damage than would a vegetation ignition in an urban setting.

Fire History, climate, and topography are three important components of evacuation planning
and help define why pre-planning for these recurring events is critical for reducing risk by
streamlining agency cooperation, improving agency and public fire evacuation awareness and
readiness, and implementing measures that will directly improve the ability to protect people
during large wildfires.
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3 PROJECT SCOPE

The City of Santa Barbara Fire Department’s scope of work for this project focuses on analysis
of current wildland fire evacuation procedures and development of recommendations for
improving the evacuation process and the capability of the existing roadways, providing for
firefighter ingress and safety zones (note that the City has identified in the scope of work that
firefighter safety zones be identified. Authors of this WEPA report want to clarify that these
areas would not be appropriate for civilians who are not equipped or prepared for the conditions
that may exist in these areas), as possible, and understanding how human behavior may impact
successful evacuations. The City’s scope of work included technical and engineering services to
support fire behavior and traffic modeling and development of recommendations for improving
evacuation efficiency and effectiveness. The current wildland fire evacuation procedures were
evaluated and recommendations to improve evacuation based on fire behavior modeling,
transportation engineering/traffic modeling, and human behavioral response have been
completed. Further, this WEPA has included evaluation of the Santa Barbara Fire Department’s
(SBFD) wildfire evacuation procedures, development of evacuation decision points,
identification of specific roads in critical locations that do not meet Fire Department Access
Standards and development of feasible mitigations and/or appropriate tools that can increase
evacuation flow and reduce fire risk. In addition, we have identified potential firefighter safety
zones and escape routes in the City’s high fire hazard areas and developed appropriate tools and
improvements to incorporate into the City’s land development process to help ensure that
firefighter protections are considered and that evacuation is facilitated.

Among the tasks completed by the project team are:

1. Reviewed existing evacuation planning documents

Neighborhood: (Mission Canyon Community Plan (MCCP), Santa Barbara Botanic
Garden Fire Protection Plan, various research papers including those by Cova et al.).

City: (Wildland Fire Evacuation Plan 2004, I-Zone Major Incident Evacuation PrePlan,
traffic data, road data, speed limit data, vegetation data, topographic data, weather data)

County: (County OES Multi-Jurisdiction Hazard Mitigation Plan, County Ready, Set,
“Go!” policy, Santa Barbara County Community Wildfire Protection Plan

State: (CAL FIRE Evacuation Tips, CAL FIRE Pre-Fire Attack Plans)

Federal: (Unified Command System, Federal Emergency Management Agency (FEMA)
evacuation information, United States Forest Service (USFS) Red Zone Actions)
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2. Interviewed City Fire, Police, and Sheriff Personnel regarding current evacuation
protocols, perceived strengths and weaknesses, checklists, and readiness

Developed landscape files and ran FARSITE fire behavior modeling of three scenarios.
Developed and ran traffic models
Conducted research on human behavior during emergency situations

Analyzed potential firefighter safety zones and escape routes

N S kW

Conducted transportation engineering evaluation of existing evacuation procedures
impacts on evacuation movement during an event

x>

Developed evacuation options based on potential fire behavior and fire movement
9. Developed evacuation Trigger Points/Decision Points

10. Developed various Emergency Checklists, and an Evacuation Component Time
Frame estimate

11. Developed feasible mitigations and appropriate tools to facilitate and improve wildfire
evacuation and incorporate into City Community Development process

12. Developed options to improve existing evacuation plans

13. Coordinated with stakeholders from SBFD, SBDPW, to develop potentially
feasible recommendations

3.1 Methods
3.1.1 Law Enforcement Agency Information Interviews

A member of the project team met with law enforcement agencies including Santa Barbara Police
and the Santa Barbara Sheriff’s Office, and discussed their current protocols and practices during
wildfire evacuations. Topics discussed included: communication protocols, level of involvement in
evacuations, agency procedures, available protective equipment, procedural checklists, training,
and cooperation and coordination with fire and other law enforcement agencies.

3.1.2 Literature Searches

Literature searches were conducted regarding each aspect of the evacuation procedures scope of
work. Literature searches regarding wildfire and fire evacuations, human behavior during
evacuations was conducted in support of how the public’s reactions may affect the successful
movement of people and what effect those reactions have on recommendations to improve the
existing procedures. Literature searches on Unified Command and the Incident Command system
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were conducted and included application of project team members’ (Hunt Research)
experience with the system and changes that improve real-time function. Literature searches
and review of applications of GIS fire behavior modeling were conducted and serve to provide
precedent for applying sophisticated FARSITE modeling outputs to overall evacuation pre-
planning. The outcomes of this WEPA have been informed by some of the literature reviewed
during this project phase.

3.1.3 Fire Behavior Modeling

In support of this project, Dudek utilized the FARSITE fire behavior modeling software package
to analyze three different fire scenarios within the fire behavior modeling area. The fire behavior
modeling area included two distinct areas within and adjacent to the City, each of which
encompass the City’s Wildland Fire Suppression Assessment District (WFSAD) parcels plus
adjacent areas outside of City limits. The Northern Modeling Area is located generally north of
Foothill Road up to the ridge of the Santa Ynez Mountains and the Southern Modeling Area is
located in the southwest portion of the City, south of Highway 101 and generally north of Cliff
Drive (Figure 2). The three different wildfire modeling scenarios included:

1. Scenario 1: a simulation of conditions during the Jesusita Fire; considered a “worst-case”
(sundowner) event; ignition located at the north end of San Roque Road.

2. Scenario 2: a simulation of a slope-driven fire with moderate, on-shore winds; ignition
located near the Santa Barbara Bowl, north of Lowena Drive.

3. Scenario 3: a simulation of high fire conditions (97th percentile weather) in the Campanil
Hills area (coastal wildland area); ignition located to the east of Senda Verde within an
undeveloped wildland area.

Appendix C provides a discussion of the inputs, results, and assumptions made during the
FARSITE modeling efforts conducted for the project.

The FARSITE software package is a publicly available resource available through the nonprofit
research and educational organization Systems for Environmental Management (SEM 2008).
This organization is focused on fire-related research and is partnered with the USFS, and well as
numerous other national land management agencies. The FARSITE software package is a more
robust analysis tool than FlamMap, allowing for an analysis of fire spread over time, rather than
a static representation of wildfire characteristics. The software simulates the growth of a fire
front by using wave propagation principles over a heterogeneous surface. As with FlamMap, the
software requires a minimum of five input variables, including elevation, slope, aspect, fuel
model, and canopy cover. Wind and weather data are also critical components to FARSITE
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modeling efforts. FARSITE modeling is also conducted utilizing a GIS-based interface with
outputs generated in GIS-compatible shapefile and raster formats.

3.14 Traffic Modeling

Fehr & Peers conducted an initial assessment of the potential wildland fire evacuation traffic
conditions for the City of Santa Barbara and its bordering neighborhoods in order to provide
recommendations and improve the City of Santa Barbara Fire Department’s Wildfire
Evacuation Procedures. Fehr & Peers previously worked on the City’s General Plan
Circulation Element update in 2011 and the results of that study inform the analysis and
results of this focused evacuation plan traffic study.

3.1.4.1 Analysis
Identify Existing Evacuation Traffic Operational Deficiencies and Issues
Previous studies obtained and reviewed included:

e Existing Zoning Map (August 2012)

e City of Santa Barbara Circulation Element (2011)

e Final Program EIR Wildland Fire Plan (February 2004)

e Evacuation Map Evacuation Routes and designated traffic control points (2004 and 2010)

e City of Santa Barbara Fire Department Wildland Fire Plan (January 2004)

e Mission Canyon Community Plan Update Revised Draft EIR (February 2013)
Based on the available GIS data from the City and the most recent US Census data, the following
documents/data were reviewed:

e Existing street network and functional classification (Figure 3)

e Population density (Figure 4) and land use data (Figure 5)

e Fire hazard assessment map from the previous Fire Protection Plan documents.

7823
20 July 2014



4

Wy 000 Cielo Rd

G000 5

! 3
Comino Cyelo

Antonio

D Northern Modeling Area Boundary
D Southern Modeling Area Boundary
————

w e, ose I._li City Boundary
BUITe A e g WFSAD Parcels

0 2,000 4,000
| Fet

SOURCE: City of Santa Barbara; Santa Barbara County; Bing FIGURE 2

FARSITE Modeling Areas

782301 SANTA BARBARA WILDLAND FIRE EVACUATION PROCEDURES EVALUATION




Wildland Fire Evacuation Procedures Analysis
City of Santa Barbara

INTENTIONALLY LEFT BLANK

7823
22 July 2014



vac_Evaluation

Path: Z:\Projects\j782301\MAPDOC\MAPS|\Firel

7823-01

SOURCE: Fehr & Peers 2013

FIGURE 3
Existing Street Network Classification

SANTA BARBARA WILDLAND FIRE EVACUATION PROCEDURES EVALUATION




Wildland Fire Evacuation Procedures Analysis
City of Santa Barbara

INTENTIONALLY LEFT BLANK

7823
24 July 2014



3
=
=
k=
S
&

<
2
|

vac_Evaluation|

Path: Z:\Projects\j782301\MAPDOC\MAPS|\Firel

7823-01

SOURCE: Fehr & Peers 2013

FIGURE 4
Santa Barbara Population Density
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Estimate Roadway Segments Evacuation Travel Speed

In order to further identify the possible bottlenecks and assess and prioritize the existing
evacuation route corridors in and around the City of Santa Barbara, available GIS data was used
to evaluate the travel time estimates along the designated evacuation routes. As part of the update
to the Mission Canyon Community Plan (MCCP), Fehr & Peers addressed ongoing and new
traffic circulation and fire safety issues for the MCCP plan area. During the MCCP study, GPS
travel speed surveys were conducted for the key evacuation routes that connect the Upper
Mission Canyon road and the City of Santa Barbara (such as Foothill Road and Mission Canyon
Road). A micro-scale VISSIM traffic model was developed for the MCCP area and the north
portion of the City of Santa Barbara neighborhoods to identify bottlenecks and choke points
during the evacuation process under existing conditions and with future buildout of the MCCP
conditions. Given that the roadway characteristics in surrounding hillside communities are
similar to the roadways analyzed in the Mission Canyon Community area, the typical travel
speeds from the MCCP traffic operational analysis (micro-simulation model) were extrapolated
to inform the assumptions for this WEPA. For urban corridors in the City of Santa Barbara,
travel speed estimates were developed based on review of the existing travel speed data in the
validated City of Santa Barbara travel demand model developed for the Plan Santa Barbara EIR.
The City’s travel model (TransCAD model) contains the roadway length, width, free flow speed
and travel speed during the congested commute peak periods. All available travel speed data
were combined into one layer using ArcGIS. In addition, the contour maps from the US Census
data were reviewed and a slope and curvature analysis (which is the ratio of the elevation or
curvature difference over a segment length) was conducted in ArcGIS. The terrain categories
were then defined (flat, moderate, severe, etc.) for every street in the City of Santa Barbara and
the surrounding communities. Based on roadway grade changes and curvature, further
adjustments were made to the initial travel speed estimates for each segment, as needed and
agreed to by City of Santa Barbara.

Adjust Travel Speed Data to Account for Traffic Control Points and Intersection Delay

Network Analyst is an extension that works inside ArcGIS Desktop and provides network-based
spatial analysis. It enables users to dynamically model realistic network conditions, including
roadway segment speed limits and intersection delay. In order to supplement and refine the
available data, a delay was included at intersections based on a number of sources, including the
City’s Plan Santa Barbara traffic study (based on average vehicle delay data reported in the
traffic study), known evacuation control check points identified by the City, and observed
information for other stop-controlled intersections. It should be noted that the traffic control
scenarios may vary depending on the timing and location of a fire, the weather conditions, the
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traffic control equipment (barriers) and particularly staff resources that could be rapidly deployed
by the County, Caltrans and the City of Santa Barbara.

Develop Evacuation Travel Time from Key Neighborhood Areas to Nearest Evacuation
Routes and to the City Center

Based on the travel speed data, ArcGIS was used to conduct a shortest path analysis to estimate
the travel time between various origin-destination pairs (e.g., from residential neighborhoods in
Upper Mission Canyon Road to Downtown Santa Barbara).

Select Five Evacuation Corridors

Based on the initial assessment of evacuation traffic travel time and understanding of the fire
hazard history in the area, the project team (including SBFD and SB Public Works) selected the
top five evacuation corridors for further analysis, as illustrated in Figure 6. The five corridors
within the Foothill and Extreme areas are all located north of the City of Santa Barbara and
provide critical access to the hillside residential communities based on the previous fire history
in the WEPA area, as listed below (from west to east):

1. Foothill Road between SR 154 (San Marcos Pass Road) and Alamar Avenue and the
designated north/south evacuation routes such as N. La Cumbre Road, N. Ontario
Road and San Roque Road

2. Foothill Road between Alamar Avenue and Mission Canyon Road, and the
designated north/south evacuation routes of Mission Canyon Road, Alamar Avenue
and Tunnel Road

3. Foothill Road between Mission Canyon Road and Foothill Lane, and Alameda
Padre Serra

4. Mountain Drive, Rockwood Drive, Las Canoas Road, Stanwood Drive, El Cielito Road,
Salinas Street in the Eastside communities

5. SR 144 Sycamore Canyon Road, Baker Pass Road and Alameda Padre SerraHuman

Discussion of the Results and recommendations from the traffic modeling study are provided in
the following section.
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4 FINDINGS
41 Findings: Evacuation Procedures and Population Types

Wildfires in Santa Barbara County, like most of southern California, automatically result in an
analysis of evacuations. Santa Barbara City has prepared a basic Wildland Fire Evacuation Plan
in cooperation with government agencies, community groups, and citizens that provides
guidance for wildfire pre-planning. Evacuations typically occur by geographic zones or
evacuation blocks. The initial response team may request evacuations and for fires burning under
conditions that make containment difficult, a Unified Command (Incident Command) is
established and larger scale evacuations are analyzed. The real-time and predicted fire behavior
and spread patterns, in conjunction with road capacities, are at the heart of evacuation
considerations, driving the determination at which point evacuations throughout the wildland
urban interface areas would occur and typically utilizing conservative thresholds. Allowance for
adequate evacuation time is a key factor in determining the relocation timeframe so that the
roads do not become congested. Hence, this WEPA aims to provide an estimated calculated
evacuation time estimate for informing evacuation decisions. It is estimated that the minimum
amount of time needed to move populations from the high priority evacuation corridors to safer
areas (downtown core area) may require in excess of 45 minutes travel time after notification to
evacuate is given. Based on additional allowances for the time needed to detect and report a fire,
for fire response and on-site intelligence, for Reverse 911 and in the field patrol cars announcing
evacuations, and for notifying special needs citizens, may require 60 or more minutes. Lastly, the
time required for evacuees to gather personal items and small pets and/or livestock may require
45 minutes or more. Therefore, at minimum, it may require 105 minutes or more to evacuate the
high vulnerability areas, and that assumes that traffic is kept flowing and grid-lock is avoided.
Wolshon and Marchive (2007) simulated traffic flow conditions in the wildland urban interface
(WUI) under a range of evacuation notice lead times and housing densities. To safely evacuate
more people, they recommended that emergency managers (1) provide more lead time to
evacuees and (2) control traffic levels during evacuations so that fewer vehicles are trying to exit
at the same time.

Resident receptiveness to evacuation information, and their ability to process and carry out given
direction, plays a significant role in the successful movement of a large number of people in
multiple vehicles from one area to another. Logistics associated with large scale evacuations are
complex and require significant pre-planning so that phased evacuations are possible and
completed in a safe manner. Following this approach, large numbers of people have been
successfully evacuated throughout California and within the Santa Barbara area during recent,
large wildfire events. However, there are anticipated scenarios that could result in constrained
evacuation in terms of available time and or available evacuation routes and increased hazard,
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with the most difficult situation to plan for being that of a late evacuation (or a fire that blocks
the egress route and prevents movement away from danger).

Wildfire emergency response procedures will vary depending on the type of wildfire and the
available time in which decision makers (Incident Command, SBFD, Santa Barbara County Fire
Department (SBCFD), SBPD, Santa Barbara County Sheriff’s Office (SBCSO), and/or County
Office of Emergency Management) can assess the situation and determine the best course of
action. Based on the community, it’s road network, and the related fire environment, the primary
type of evacuation envisioned is an orderly, pre-planned evacuation process where people are
evacuated from the higher hazard areas (evacuation blocks) to more urban areas further from the
encroaching wildfire (likely in urban areas of Santa Barbara and surrounding communities) well
before fire threatens. This type of evacuation must include a conservative approach to evacuating
the most vulnerable areas, i.e., when ignitions occur and weather is such that fires may spread
rapidly, evacuations should be triggered on a conservative threshold that includes time
allowances for unforeseen, but possible, events that would slow the evacuation process.

Evacuation is considered by many to offer the highest level of life protection to the public, but it
can result in evacuees being placed in harm’s way if the time available for evacuation is
insufficient (Cova et al. 2011). An example of this type of evacuation which is highly
undesirable from a public safety perspective, is an evacuation that occurs when fire ignites close
to vulnerable communities. This type of situation is inherently dangerous because there is
generally a higher threat to persons who are in a vehicle on a road when fire is burning in the
immediate area. Conditions may become so poor, that the vehicle drives off the road or crashes
into another vehicle, and flames and heat overcome the occupants. This scenario occurred in San
Diego County during the 2003 Cedar Fire. Even though hundreds of thousands of people were
successfully evacuated, a late evacuation on Wildcat Canyon Road resulted in multiple fatalities
where people were killed in their vehicles. A vehicle offers little shelter from a wildfire if the
vehicle is situated near burning vegetation or catches fire itself. This type of evacuation must be
considered a very undesirable situation by law and fire officials in all but the rarest situations
where late evacuation may be safer than seeking temporary refuge in a structure (such as when
there are no nearby structures, the structure(s) is/are already on fire, or when there is no other
form of refuge).

The third potential type of evacuation is a hybrid of the first two. In cases where evacuation is in
process and changing conditions result in a situation that is considered unsafe to continue
evacuation, it may be advisable to direct evacuees to pre-planned temporary refuge locations,
including their own home if it is ignition resistant and defensible. As with the second type of
evacuation discussed above, this situation is considered highly undesirable, but the City’s
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evacuation pre-planning must consider these potential scenarios and prepare decision makers at
the IC level and at the field level for enacting an alternate to evacuation when conditions dictate.

In any of the three evacuation scenarios identified above, it is a common first reaction to assume
that moving large numbers of people to safety will be difficult. There are many factors that may
affect successful outcomes and one of the largest concerns is that of public reaction. How the
public reacts to dangerous, urgent, and potentially life-threatening situations has considerable
impact on pre-planning for wildfire emergencies. Indications from past fires and related
evacuations, in Santa Barbara and throughout Southern California, which have experienced
increasingly more frequent and larger fires, are that evacuations are largely successful, even with
a generally unprepared populace. It then stands to reason that an informed and prepared populace
would minimize the potential evacuation issues and related risk to levels considered acceptable
from a community perspective.

Research indicates that wildland fire evacuation procedures are typically the same as those for
other emergency disasters: 1) notification, 2) timing, 3) evacuation of pets and livestock, 4)
ingress and egress, 5) immobile populations, 6) people who refuse to leave or delay leaving
(Carroll and Cohn 2007) and 7) re-entry/recovery. All things considered, the issue of
determining optimal evacuation paths out of an area at risk is modeled as a network flow
problem in GIS. The objective of the network flow evacuation problem for the City of Santa
Barbara is to route the population from various land uses and population densities in the northern
portion of the City to a set of safer zones to the south, likely within the urban core or southeast or
southwest along the coastal areas, in the least amount of time, without exceeding the capacity
constraints of the system.

The vulnerable populations are linked by streets that indicate the allowed direction of flow of
people or vehicles during the emergency evacuation. The streets have characteristic attributes
including capacity (i.e., maximum flow that the streets will flow), geometric characteristics, and
travel time (which depends on the flow and geometric characteristics of a particular street). For
Santa Barbara, as for most WUI communities, the links (streets) are the limiting factor. Santa
Barbara includes many narrow, winding roads in the foothills areas. These roads are often tree-
lined, adjacent wildland fuels, and include the risk of “over-the-side” vehicle accidents. In
addition to the limiting roadway attributes in Santa Barbara, there is a high population that would
need to be evacuated on these roads that further complicates the situation.

7823
35 July 2014



Wildland Fire Evacuation Procedures Analysis
City of Santa Barbara

41.1 Special Population Considerations (Non-City Residents and
Shadow Evacuees)

In addition to the relatively straight forward appearing process of safely moving people from
the north to the south, there are other population components that impact the process. For
example, non-Santa Barbara City residents (e.g., County, Montecito, Goleta residents) and
“shadow evacuations” may affect Santa Barbara wildfire evacuations, especially if there is an
attempt to control evacuation traffic numbers by phasing the evacuation from most vulnerable
to least within the evacuation zone(s). It is possible that both neighboring city and shadow
evacuees, those who are evacuating before receiving the official evacuation notice and those
evacuating even though they are not in a vulnerable area, may have an effect on the efficiency
of the evacuation procedures. If the roadways would be beyond capacity during evacuations of
planned areas, additional evacuees who are not supposed to be evacuating can bring traffic to a
halt. Therefore it is recommended that a conservative estimate of the total number of potential
non-Santa Barbara residents and shadow evacuees is considered when making evacuation
assumptions and built into the calculation of time required to move people out of harm’s way.

During certain types of evacuations that impact a large area and population, traffic in Santa
Barbara will be impacted by evacuating residents form Montecito and potentially from Goleta.
These impacts would not be expected during any of the three wildland fire scenarios modeled in
this WEPA, but a large, wind-driven fire event that originated north/northeast of the City in the
foothills or mountains and spread across the foothills from east to west, or from west to east,
could force Montecito or Goleta foothill residents to evacuate into Santa Barbara via roads
including 1) Sycamore/192/Foothill Road and any north-south trending road from that road
including Baker Pass Road, Sycamore Canyon Road, Mission Canyon Road, Los Olivos, Hope
Road, W. Ontare Road, or others into Santa Barbara and onto roads being utilized to move Santa
Barbara residents out of harm’s way, 2) impact from Goleta would be expected to be lower than
from Montecito, but both could result in increased traffic merging onto Highway 1 (such as at N.
Patterson Avenue, S. Turnpike Road, or Carpenteria St), causing backups that impact Santa
Barbara evacuation of foothill areas where the goal is to move people/cars from north to south.
The population of residents north of Highway 192 in Montecito is substantial enough that it
could complicate Santa Barbara City evacuations or in turn, may be impacted by Santa Barbara
City evacuations. Therefore, coordination between agencies will be essential when large scale
evacuations occur to account for neighboring City traffic flows.

This WEPA has estimated an additional 25-50% or more of the evacuating number of vehicles
may be on the road during a wildfire evacuation. For example, Sorensen and Vogt 2006 indicate
that shadow evacuation was well documented for Hurricane Floyd and averaged 26% in low risk
zones. Further, Mitchel et al. (2005, 2007) studied a chorine release caused by a train derailment
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and noted that the shadow evacuation in an area 1-2 miles from the release was 59%. In fact, it is
thought that spontaneous evacuation occurs in most evacuation events. A varying percentage of
people leave areas when a threatening event (hurricane, tornado, wildfire, tsunami, etc.) seems
imminent, often well before officials order or recommend evacuation.

At the opposite end of the spectrum, in most evacuations, there is a percentage of people within
evacuation areas that choose not to participate in the evacuation or have no awareness of the
event and its significance. Other reasons for not evacuating may include that evacuation orders
were not received, practiced and prepped citizens feel prepared for sheltering in place, traffic
congestion prevented evacuation, pets and/or livestock care, and the emergency is too close
and/or moving too fast, amongst others. This WEPA anticipates the number of people in the
vulnerable areas who refuse to evacuate or are unaware of an evacuation will be minimal, less
than 5%. This is based on the general fire awareness levels in the foothill areas of Santa Barbara
that have been formed by the high fire frequency in the area. Therefore, this portion of the
population is not expected to significantly decrease the number of vehicles on the road or impact
the general flow of traffic, unless firefighters or law enforcement personnel are attempting to
reach these individuals to assist, notify, or have direct contact for purposes of convincing them to
evacuate. This could negatively impact evacuation efforts by limiting options for opening up
flow southward (contraflow) on the northbound lane.

Further, a segment of the population is considered to have special needs for evacuation
notifications and/or when actual evacuations are designated. Special needs components of the
population may include people without transportation, the mobility impaired, those who cannot
afford evacuations, the elderly, those who are a sole care provider, those with work obligations,
those with hearing or visual impairments, children, and similar people who may not be able to
evacuate even if they want to. These population components are likely dispersed throughout the
evacuation area within residences, facilities, schools, and other institutions. It is important for the
emergency service agencies to know where the special needs persons are so they can be
considered during the pre-planning stage and extra time calculated into the evacuation process.
The higher wildfire vulnerable areas of Santa Barbara are not expected to include a particularly
large special needs population. However, the United States Census Bureau (2005) indicates that
roughly 19% of the non-institutionalized population includes a disability of some sort. This
percentage is considered higher nationally than in the vulnerable areas of Santa Barbara, but if
based on this percentage, the total number of people who may need assistance evacuating is
roughly 1,000 people, assuming 5,000 persons in the affected area. Special needs population data
is maintained by the County OES due to privacy and Health Insurance Portability and
Accountability Act requirements.
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4.2 Findings: Social Aspects of Wildfire Evacuation

Orderly movement of people is the result of planning, training, education, and awareness, all of
which are promoted in Santa Barbara County/City. Evacuation has been the standard term used
for emergency movement of people and implies imminent or threatening danger. The term in this
WEPA, and under the “Ready, Set, Go!” concept, indicates that there is a perceived threat to
persons and movement out of the area is necessary, but will occur according to a pre-planned and
practiced protocol, reducing the potential for panic. Even with an uneducated/prepared populace,
direction provided to the populace in a confident manner, by anyone, not necessarily from a
uniformed officer, has been shown to result in acceptance and abiding by persons who are
unfamiliar with the threat or the area (numerous research articles on evacuation).

Citizen reactions may vary during an evacuation event, although several studies indicate that
orderly movement during wildfire and other emergencies is not typically unmanageable.
Evacuation can be made even less problematic through diligent public education and emergency
personnel training and familiarity. Social science research literature indicates that reactions to
warnings follow certain behavior patterns that are defined by people’s perceptions (Aguirre
1994, Drabek 1991, Fitzpatrick and Mileti 1994, Gordon 2006, Collins 2004) and are not
unpredictable. In summary, warnings received from credible sources by people who are aware
(or have been made aware) of the potential risk, have the effect of an orderly decision process
that t