




https://cwpp.santabarbaraca.gov/
http://www.cafiresafecouncil.org/wp-content/uploads/2011/07/CWPP-Preparing-a-CWPP.pdf
http://www.cafiresafecouncil.org/wp-content/uploads/2011/07/CWPP-Preparing-a-CWPP.pdf






































































































































































































































































































































































REVISED DRAFT

City of Santa Barbara. 2004. Final Program Environmental Impact Report - Wildland Fire Plan.
https://www.santabarbaraca.gov/civicax/filebank/blobdload.aspx?BloblD=14532.

City of Santa Barbara. 2005. Existing Conditions Study of the Arroyo Burro, Mission, Sycamore, and Laguna Creek
Watersheds. Draft. City of Santa Barbara, Creeks Restoration/Water Quality Improvement Divistion.
August 4, 2005. Accessed March 17, 2020. https://www.santabarbaraca.gov/civicax/filebank/
blobdload.aspx?BloblD=16685.

City of Santa Barbara. 2008. Vegetation (GIS Data).

City of Santa Barbara. 2010. Volume I Certified Volume Program Environmental Impact Report for the Plan Santa
Barbara General Plan Update. SCH No. 2009011031. September 2010. Accessed March 11, 2020.
https://www.santabarbaraca.gov/civicax/filebank/blobdload.aspx?BloblD=16926.

City of Santa Barbara. 2011. City of Santa Barbara Fire Department 2012-2017 Strategic Plan. November 2011.
Accessed April 30, 2020. https://www.santabarbaraca.gov/civicax/filebank/blobdload.aspx?
blobid=16492.

City of Santa Barbara. 2015. Final Lake or Streambed Alteration Agreement. Notification No. 1600-2014-0160-
R5. April 9, 2015.

City of Santa Barbara. 2019. City of Santa Barbara Local Coastal Program Coastal Local Land Use Plan. Certified
August 2019. Accessed May 4, 2020. https://www.santabarbaraca.gov/civicax/filebank/blobdload.aspx?
BlobID=202908.

City of Santa Barbara. 2020a. “City of Santa Barbara Fire Prevention Bureau High Fire Hazard Area Desirable
Plant List.” Accessed on April 13, 2020. https://www.santabarbaraca.gov/civicax/filebank/
blobdload.aspx?BloblD=16481.

City of Santa Barbara. 2020a. “City of Santa Barbara Fire Prevention Bureau High Fire Hazard Area Landscape
Requirements.” January 1, 2020. Accessed April 30, 2020. https://www.santabarbaraca.gov/civicax/
filebank/blobdload.aspx?BloblD=225058.

Cohen, J. and J. Saveland. 1997. “Structure Ignition Assessment Can Help Reduce Fire Damages in the Wildland-
Urban Interface,” Fire Management Notes 57(4): 19 - 23.

Crockett, J.L. & Westerling, A.L. 2018. “Greater Temperature and Precipitation Extremes Intensify Western U.S.
Droughts, Wildfire Severity, and Sierra Nevada Tree Mortality.” Journal of Climate 31(1): 341-354.

Dudek. 2014. Wildland Fire Evacuation Procedures Analysis. July 2014. Accessed April 30, 2020.
https://www.santabarbaraca.gov/civicax/filebank/blobdload.aspx?BloblD=226239.

Dickinson, K.J.M. and Kirkpatrick, J.B. 1985. “The Flammability and Energy Content of Some Important Plant
Species and Fuel Components in the Forests of Southeastern Tasmania.” Journal of Biogeography
12:121-134.

CITY OF SANTA BARBARA

COMMUNITY page 100



REVISED DRAFT

Domitrovich, J.W., G.A. Broyles, R.D. Ottmar, T.E. Reinhard, L.P. Naeher, M.T. Kleinman, K.M. Navarro, C.E.
Mackay, and O. Adetona. 2017. Wildland Fire Smoke Health Effects on Wildland Firefighters and the
Public. Joint Fire Science Program Project ID: 13-1-02-14. June 2017. Accessed April 30, 2020.
https://www.firescience.gov/projects/13-1-02-14/project/13-1-02-14 _final_report.pdf.

Finney, M.A. 1998. FARSITE: Fire Area Simulator—Model Development and Evaluation. Research Paper RMRS-RP-
4, 0gden, Utah: U.S. Forest Service, Rocky Mountain Research Station.

Finney, M.A., S. Brittain, R.C. Seli, C.W. McHugh, and L. Gangi. 2015. FlamMap: Fire Mapping and Analysis
System. Version 5.0 [software]. http://www.firelab.org/document/flammap-software.

FireFamilyPlus. 2019. FireFamily Plus, version 5.0. U.S. Department of Agriculture, U.S. Forest Service, Rocky
Mountain Research Station. https://www.firelab.org/document/firefamilyplus-software.

Flannigan, M., B. Stocks, and B. Wotton (2000), Climate change and forest fires, Sci. Total Environ., 262(3), 221-229.

Fried, J.S., M.S. Torn, and E. Mills. 2004. “The Impact of Climate Change on Wildfire Severity: A Regional Forecast for
Northern California.” Climatic Change 64 (1-2): 169-191.

Gabbert, B. 2014. “Eucalyptus and Fire.” Wildfire Today: Wildlife News and Opinion. March 3, 2014. Accessed
March 12, 2015. http://wildfiretoday.com/2014/03/03/eucalyptus-and-fire/.

Genet, A.A. 2018. “Thomas Fire & Air Quality.” Santa Barbara County Air Pollution Control District. January 18,
2018. https://www.ourair.org/wp-content/uploads/2018-01bd-d5-pres.pdf.

Goss, M., D.L. Swain, J.T. Abatzoglou, A.Sarhadi, C. Kolden, A.P. Williams, and N.S. Diffenbaugh. 2020. “Climate
Change is Increasing the Risk of Extreme Autumn Wildfire Conditions Across California.” Environmental
Research Letters. http://iopscience.iop.org/10.1088/1748-9326/ab83a7.

Graham, R.T., A.E. Harvey, T.B. Jain, and J.R. Tonn. 1999. The Effects of Thinning and Similar Stand Treatments
on Fire behavior in Western Forests. General Technical Report PNW-GTR-463. Portland, Oregon: U.S.
Forest Service, Pacific Northwest Research Station.

Gross, L. 2013. “Eucalyptus: California Icon, Fire Hazard and Invasive Species.” KQED Science. Accessed March 12,
2015. http://blogs.kqed.org/science/2013/06/12/eucalyptus-california-icon-fire-hazard-and-invasive-species/ .

Hayhoe, K., D. Cayan, C.B. Field, P.C. Frumhoff, E.P. Maurer, N.L. Miller, S.C. Moser, S.H. Schneider, K.N. Cahill, E.E.
Cleland, L. Dale, R. Drapek, R.M. Hanemann, L.S. Kalkstein, J. Lenihan, C.K. Lunch, R.P. Neilson, S.C.
Sheridan, and J.H. Verville. 2004. “Emissions Pathways, Climate Change, and Impacts on California.”
Proceedings of the National Academy of Sciences of the United States of America 101(34): 12422-12427.

Keeley, J.E. 2004. “Invasive Plants and Fire Management in California Mediterranean-Climate Ecosystems.” In
10th MEDECOS-International Conference on Ecology, Conservation Management, edited by M.
Arianoutsou. Rhodes, Greece, 2004.

CITY OF SANTA BARBARA

COMMUNITY page 101



REVISED DRAFT

Keeley, J.E. and C.J. Fotheringham. 2003. “Impact of Past, Present, and Future Fire Regimes on North American
Mediterranean Shrublands.” In Fire and Climatic Change in Temperate Ecosystems of the Western
Americas, edited by T.T. Veblem, W.L. Baker, G. Montenegro, and T.W. Swetham, 218-262. New York,
New York: Springer-Verlag.

Kocher, S.D. and R. Harris. 2007. “Riparian Vegetation.” Publication 8240, Forest Stewardship Series 10.
University of California.

Krawchuk, M.A., M.A. Moritz, M-A. Parisien, J. Van Dorn, and K. Hayhoe. 2009. “Global Pyrogeography: the Current
and Future Distribution of Wildfire.” PLoS ONE 4(4): €5102. doi:10.1371/journal.pone.0005102.

LANDFIRE. 2019. LF 200 Icp file [GIS data]. https://www.landfire.gov/getdata.php.

Lenihan, J.M., D. Bacheler, R.P. Neilson, and R. Drapek. 2008. “Response of Vegetation Distribution, Ecosystem
Productivity, and Fire to Climate Change Scenarios in California.” Climate Change 87 (Suppl 1): S215-
S$230. https://www.fs.fed.us/pnw/pubs/journals/pnw_2008_lenihan002.pdf.

Levy, G. 2018. “Wildfires are Getting Worse, and More Costly, Every Year.” U.S. News and World Report. August 1, 2018.

Lipsett, M. 2008. Wildfire Smoke: A Guide for Public Health Officials. July 2008. Accessed February 7, 2019.
https://oehha.ca.gov/media/downloads/public-information/document/wildfirev8.pdf.

Mann, M.L., E. Batllori, M.A. Moritz,, E.K. Waller, P. Berck, A.L. Flint, and E. Dolfi. 2016. “Incorporating
Anthropogenic Influences into Fire Probability Models: Effects of Human Activity and Climate Change on
Fire Activity in California.” PLOS ONE 11(4): e0153589. https://journals.plos.org/plosone/article?
id=10.1371/journal.pone.0153589.

McCreary, D. 2004. Fire in California’s Oak Woodlands. University of California Cooperative Extension. June.
https://ucanr.edu/sites/fire/files/288191.pdf.

Microsoft. 2018. Microsoft Building Footprints. https://tiles.arcgis.com/tiles/P3ePLMYs2RVChkJx/arcgis/
rest/services/Microsoft_Building_Footprints/VectorTileServer.

Minnich, R.A. 1983. “Fire Mosaics in Southern California and Northern Baja California.” Science
219(4590):1287-1294.

Minnich R.A., and Y.H. Chou. 1997. “Wildland Fire Patch Dynamics in the Chaparral of Southern California and
Northern Baja California.” International Journal of Wildland Fire 7:221-48.

Moench, R., and J. Fusaro. 2012. “Soil Erosion Control after Wildfire.” Fact Sheet 6.308. Natural Resources
Series: Forestry. Colorado State University Extension. https://mountainscholar.org/bitstream/handle/
10217/183596/AEXT_063082012.pdf?sequence=1&isAllowed=y.

Moritz, R., and P. Svihra. 1998. “Pyrophytic vs. Fire Resistant Plants.” University of California Cooperative Extension.
HortScript No. 18. October 1996.

CITY OF SANTA BARBARA

COMMUNITY page 102



REVISED DRAFT

Neary, D.G., K.C. Ryan, and L.F. DeBano, eds. 2008. Wildland Fire in Ecosystems: Effects of Fire on Soils and Water.
General Technical Report RMRS-GTR-42-vol.4. Ogden, Utah: U.S. Forest Service, Rocky Mountain Research
Station. September 2005. https://www.fs.fed.us/rm/pubs/rmrs_gtrO042_4.pdf.

NFPA (National Fire Protection Association). 2011. “Understanding Fire Behavior in the Wildland/Urban
Interface.” Accessed April 2020. https://youtu.be/pPQpgSXG1n0.

NPS (National Park Service). 2006. “Eucalyptus: A Complex Challenge. Fire Management Resource Protection, and
the Legacy of the Tasmanian Blue Gum.” Point Reyes Station, California: San Francisco Bay Area National
Parks, Fire Education Office. https://www.nps.gov/pore/learn/management/upload/firemanagement_
fireeducation_newsletter_eucalyptus.pdf.

Nunamaker, C., M. De Lasaux, and G. Nakamura. 2007. “Wildfire and Fuel Management.” University of California,
Agriculture and Natural Resources. Publication 8245: 12.

NWCG (National Wildfire Coordinating Group). 2020. “NWCG Glossary of Wildland Fire, PMS 205.” Accessed April
2020. https://www.nwcg.gov/glossary/a-z.

OEHHA (Office of Environmental Health Hazard Assessment). 2018. “Indicators of Climate Change in California.”
August 30, 2018. Accessed April 30, 2020. https://oehha.ca.gov/climate-change/document/
indicators-climate-change-california.

OPR (Governor’s Office of Planning and Research, California Energy Commission, and California Natural
Resources Agency). 2019. Statewide Summary Report. California’s Fourth Climate Change Assessment.
(SUMCCCA4-2018-013. Accessed April 30, 2020. https://www.energy.ca.gov/sites/default/files/
2019-07/Statewide%20Reports-%20SUM-CCCA4-2018-013%20Statewide%20Summary%20Report.pdf.

Pitch Canker Task Force. 2012. “Management.” California Polytechnic State University, San Luis Obispo. Last
updated January 10, 2012. Accessed March 12, 2020. https://ufei.calpoly.edu/pitch_canker/
management.lasso?guidelines.

Press Democrat. 2020. “Santa Rosa, Sonoma County Poised to get $300 million in PG&E Settlement.” April 27, 2020.
https://www.pressdemocrat.com/news/10925002-181/santa-rosa-sonoma-county-poised?sba=AAS.

Reinhardt, E.D., R.E. Keane, D.E. Calkin, and J.D. Cohen. 2008. “Objectives and Considerations for Wildland Fuel
Treatment in Forested Ecosystems of the Interior Western United States.” Forest Ecology and
Management 256:1997-2006.

Rothermel, R.C. 1993. How to Predict the Spread and Intensity of Forest and Range Fires. General Technical Report
INT-143. Ogden, Utah: U.S. Forest Service, Intermountain Forest and Range Experiment.

Roussopoulos, P.J., and V.J. Johnson. 1975. Help in Making Fuel Management Decisions. Research Paper NC-
112. St. Paul, Minnesota: U.S. Forest Service, North Central Forest Experiment Station.

Ryan, K.C., A.T. Jones, C.L. Koerner, and K.M. Lee, tech. eds. 2012. Wildland Fire in Ecosystems: Effects of Fire on
Cultural Resources and Archaeology. General Technical Report. RMRS-GTR-42-vol. 3. Fort Collins,
Colorado: U.S. Forest Service, Rocky Santa Barbara Association of Realtors. 2020. “Increased Momentum
in 2019 and Full Speed Ahead in 2020.” Santa Barbara Association of Realtors 2019 Real Estate Market
Review. Prepared by S. Irwin. Accessed May 4, 2020. https://www.sbaor.org/clientuploads/
MLS%20Files/2020/Year_end_2019_Combined_for_web.pdf.

CITY OF SANTA BARBARA

COMMUNITY page 103



REVISED DRAFT

SBCFD (Santa Barbara County Fire Department). 2018. “Major Wildfires in Santa Barbara County 1955-2018.”
Accessed March 12, 2020. https://www.sbcfire.com/wp-content/uploads/2018/08/Major-Wildfires-in-
Santa-Barbara-County-1955-2016.pdf.

SBFD (Santa Barbara Fire Department). 2004. Wildland Fire Plan. January 21, 2004. Accessed March 19, 2020.
https://www.santabarbaraca.gov/civicax/filebank/blobdload.aspx?BloblD=14539.

SBFD and CDD (Santa Barbara Fire Department and Community Development Department). 2004. Final,
Program, Environmental Impact Report, Wildland Fire Plan. SCH No. 2003041053. City of Santa Barbara
Community Development Department and Fire Department. February 2004. Accessed on March 19,
2020. https://www.santabarbaraca.gov/civicax/filebank/blobdload.aspx?BlobID=14532.

Scott, J.H. and E.D. Reinhardt. 2001. Assessing Crown Fire Potential by Linking Models of Surface and Crown Fire
Behavior. Research Paper RMRS-RP-29. Fort Collins, Colorado: U.S. Forest Service, Rocky Mountain
Research Station.

Scott, J.H. and R.E. Burgan. 2005. Standard Fire Behavior Fuel Models: A Comprehensive Set for Use with
Rothermel’s Surface Fire Spread Model. General Technical Report RMRS-GTR-153. Fort Collins, Colorado:
U.S. Forest Service, Rocky Mountain Research Station.

Seli R.C., S. Brittain, and C.W. McHugh. 2019. FlamMap Online Help (Version 6.0). Available in the application.

Shi, H., Z. Jiang, B. Zhao, Z. Li, Y. Chen, Y. Gu, J.H. Jiang, M. Lee, K. Liou, J.L. Neu, V.H. Payne, H. Su, Y. Wang, M.
Witek, and J. Worden. 2019. “Modeling study of the Air Quality Impact of Record- Breaking Southern
California Wildfires in December 2017.” Journal of Geophysical Research: Atmospheres, 124.
https://doi.org/10.1029/2019JD030472.

Sonoma Veg Map. 2018. “2017 Sonoma Complex Fires.” Accessed April 30, 2020.
http://sonomavegmap.org/firestory/index.html.

State of California. 2019. Wildfires and Climate Change: California’s Energy Future. A Report from Governor
Newsom'’s Strike Force. April 12, 2019. Accessed May 15, 2019. https://www.gov.ca.gov/wp-content/
uploads/2019/04/Wildfires-and-Climate-Change-California%E2%80%99s-Energy-xFuture.pdf.

Teie, W.C. 1994. Firefighter’'s Handbook on Wildland Firefighting: Strategy, Tactics, and Safety. Rescue, California:
Deer Valley Press.

UCCE (University of California Cooperative Extension). 2016. Research Literature Review of Plant Flammability
Testing, Fire-Resistant Plant Lists and Relevance of a Plant Flammability Key for Ornamental Landscape
Plants in the Western States. Final Report. January 2016. https://ucanr.edu/sites/SaratogaHort/
files/235710.pdf.

UCFPL (University of California Forest Products Laboratory). 1997. Defensible Space Landscaping in the
Urban/Wildland Interface: A Compilation of Fire Performance Ratings of Residential Landscape Plants.
Berkeley, California: University of California, Berkeley.

CITY OF SANTA BARBARA

COMMUNITY page 104



REVISED DRAFT

UCLA (University of California, Los Angeles). 1998. The Sundowner Winds of Santa Barbara, California. Accessed on
March 11, 2020. https://journals.ametsoc.org/doi/pdf/10.1175/
1520-0434%281998%29013%3C0702%3ATSWOSB%3E2.0.C0%3B2.

USDA (U.S. Department of Agriculture). 2005. Wildland Fire in Ecosystems: Effect of Fire on Soil and Water.
General Technical Report RMRS-GTR-42-vol. 4. Ogden, Utah: U.S. Forest Service, Rocky Mountain
Research Station. September 2005.

USFS (U.S. Forest Service). 2020a. “Quercus agrifolia.” Fire Ecology, Index of Species Information. Accessed April
2020. https://www.fs.fed.us/database/feis/plants/tree/queagr/all.ntml.

USFS. 2020b. “Eucalyptus globulus.” Fire Ecology, Index of Species Information. Accessed April 2020.
https://www.fs.fed.us/database/feis/plants/tree/eucglo/all.html.

USGS (U.S Geological Survey). 2015. “Santa Barbara, CA” [map]. 1:24,000. 7.5-Minute Series (Topographic).
Reston, Virginia: USGS. Accessed March 10, 2020. https://www.sciencebase.gov/catalog/item/
58260099e4b01fad86e705ec.

University of California. 2004. “Sudden Oak Death Update, California Aerial Survey.” Accessed March 12, 2020.
https://oaks.cnr.berkeley.edu/sudden-oak-death-update-california-aerial-survey/.

VCFD (Ventura County Fire Department. 2020. “VCFD Determines Cause of the Thomas Fire.” Accessed March
12, 2020. https://vcfd.org/news/335-vcfd-determines-cause-of-the-thomas-fire.

Westerling, A.L., D.R. Cayan, T.J. Brown, B.L. Hall, and L.G. Riddle. 2004. “Climate, Santa Ana Winds, and Autumn
Wildfires in Southern California.” Eos 85(31): 289E0S-300.

Westerling, A.L., and B.P. Bryant. 2008. “Climate Change and Wildfire in California.” Climatic Change 87
(Suppl 1): $231-5249.

Westerling, A.L., B.P. Bryant, H.K. Preisler, T.P. Holmes, H.G. Hidalgo, T. Das, and S.R. Shrestha. 2011. “Climate
Change and Growth Scenarios for California Wildfire.” Climatic Change 109 (Suppl 1): S445-S463.

Westerling, A.L. 2016. “Increasing Western US Forest Wildfire Activity: Sensitivity to Changes in the Timing of
Spring.” Philosophical Transactions of the Royal Society B: Biological Sciences 371(1696).
https://doi.org/10.1098/rstb.2015.0178.

Westerling, A.L. 2018. Wildfire Simulations for California’s Fourth Climate Change Assessment: Projecting
Changes in Extreme Wildfire Events with a Warming Climate. A Report for California’s Fourth Climate
Change Assessment, California Energy Commission. CCCA4-CEC-2018-014. August 2018. Accessed April
2020. https://www.energy.ca.gov/sites/default/files/2019-07/Projections_CCCA4-CEC-2018-014.pdf.

White, R.H. and W.C. Zipperer. 2010. “Testing and Classification of Individual Plants for Fire Behaviour: Plant
Selection for the Wildland-Urban Interface.” International Journal of Wildland Fire 19:213-227.

WRCC (Western Regional Climate Center). 2020. “Period of Record Monthly Climate Summary, Santa Barbara,
California.” Accessed on March 11, 2020. https://wrcc.dri.edu/cgi-bin/cliMAIN.pl?ca7902.

CITY OF SANTA BARBARA

COMMUNITY page 105


https://doi.org/10.1098/rstb.2015.0178

REVISED DRAFT

Wolf, K. and J. DiTomaso. 2016. “Management of Blue Gum Eucalyptus in California Requires Region-Specific
Consideration.” California Agriculture 70(1): 39-47. http://calag.ucanr.edu/archive/?article=ca.vO70n01p39

Ziemer, R.R. 1981. “Roots and the Stability of Forested Slopes.” In Proceedings of the International Symposium
on Erosion and Sediment Transport in Pacific Rim Steeplands, edited by T.R.H. Davies and A.J. Pearce,

343-361. January 25-31, 1981. Christchurch, New Zealand International Association Hydrological
Sciences Publication No. 132.

CITY OF SANTA BARBARA

COMMUNITY page 106



Appendix A

Wildland Fire Evacuation Procedure Analysis
Recommendations (Dudek 2014)






To improve upon the existing evacuation plans for the City, the 2014 Wildland Fire Evacuation Procedures
Analysis report (Dudek 2014) put forward wildfire evacuation recommendations based on analysis of the fire
environment, the road network, fire behavior modeling, traffic modeling, the existing evacuation planning
procedures, anticipated public response, fire department input, and available evacuation plans and data. The
analysis also identified areas that require future consideration, additional analysis needs, and implementation
constraints. Local officials would determine which recommendations to pursue and on what timeframe they would
be implemented. Both the City and County decision-makers would cooperate to decide on which
recommendations to prioritize. However, the City of Santa Barbara officials would ultimately determine which
recommendations can be implemented within the City’s jurisdiction. Consideration for adjacent jurisdictions and
their evacuation plans would also be a component of the decision making progress. Table A-1 provides a
summary of recommendations that are the result of the analysis presented in the 2014 Wildland Fire Evacuation
Procedures Analysis report.

Table A-1. Summary of Santa Barbara Wildland Fire Evacuation Procedures Analysis

Existing Evacuation Block e Maintain Existing Evacuation Blocks.

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

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

Coordination and e Improve coordination/cooperation among agencies.

Cooperation e Ensure evacuation planning is coordinated between Law/Fire.

o 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.

Community Planning and e Community planning should play a critical role in provisions for firefighter safety
Safety Zones zones.

o City Planning Department work with the SBFD to facilitate improvements to areas
that could meet the definition of a safety zone with certain enhancements.

e Planners should 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.

Traffic Flow e Control Intersections - may require additional law enforcement
agencies/personnel to increase success.

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

o 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.

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

e 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.
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Table A-1. Summary of Santa Barbara Wildland Fire Evacuation Procedures Analysis

Recommendation Description

Law Enforcement o Additional officers may be required in large evacuation events to control
intersections.

e Training, protective clothing, equipment and resources should be required for law
enforcement officers who are responsible for controlling intersections.

Civilian Evacuation e Contingency planning for civilian safety when evacuation is not possible - develop

Contingency Planning checklists/matrix for civilian evacuation contingency planning.

Enhanced Temporary e In addition to typical Temporary Refuge Areas (TRAs), enhanced TRAs should be

Firefighter Refuge Areas created as a pre-planned effort to provide contingency evacuation options when
evacuation is considered too dangerous.

Santa Barbara Fire o Complete City Wildfire Pre-Plans consistent with SB County Pre-Plans and share

Department information with surrounding agencies.

e Conduct joint, scenario-based, real-time field training exercises with all local fire
and law enforcement agencies.

e 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.

e 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.

e 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.

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

o Develop evacuation contingency plans including the utilization of buildings
designed to provide safe refuge as an alternate to evacuation.

o Develop a decision flow chart to evaluate evacuation contingencies.

e Training and familiarity with evacuation plans, vulnerable areas, live training on
infield decision making regarding temporary refuge areas vs. evacuation to safety.

e 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.

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

o 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.

e Evaluate the recommendations provided in this WEPA and implement them in a
coordinated fashion with other fire and law enforcement agencies.
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Table A-1. Summary of Santa Barbara Wildland Fire Evacuation Procedures Analysis

Recommendation Description

e Seek grant funding for implementing roadway improvements and to support

acquisition of equipment and technological recommendations detailed in this
WEPA.

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.

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.

Citizen Re-entry and

Develop a citizen re-entry and recovery plan.

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

develop.

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.

Animal Evacuation

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

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.
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Appendix B

Access and Hydrant Standards






Santa Barbara City Fire Department
925 Chapala Street
(805) 564-5702

City of Santa Barbara

Fire Prevention Bureau
e Access & Hydrant Information

DEVELOPMENT

Page Number

1o, Fire Hydrant (Commercial & Industrial)

2 e Fire Hydrant (Residential)

X S Commercial Driveway Requirements

B o, Residential Driveway Requirements

D Cul de Sac Minimum Requirements

B e Minimum Turning Radius (Streets & Driveways)
[T Location of Hammerhead Turnaround

8 i Hammerhead Turnaround Dimensions

D Access/Driveway Construction & Slope
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Commercial g

& E
Industrial Hydrants 300 feet

All exterior walls must
be within 300’ of a fire

hydrant by way of —

access. 2

=

existing 2
hydrant
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§ $ | \

Required outlets: two 2 12” and one 4”
Required minimum flow: 1250 GPM

new fire hydrant required ?

existing
hydrant
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500’ \w
residence

_ Residential

new fire

hydrant Hyd rants

required
All exterior walls must be
within 500’ of a fire hydrant
by the way of access.

existing

hydrant

Required outlets: one 2 %" and one 4™
Required minimum flow: 750 gpm



Driveway
Requirements:

Apartments or
Commercial
Occupancy

20° wide driveway
to within 150’

of the most remote
exterior wall

Vertical driveway
clearance to be an
unobstructed 13’ 6”

150’

v

structure

driveway

® remote

exterior




150’

residence

16’

family residential units)

driveway

public street

1 most remote exterior

&

v Driveway Requirements:
Single Family Residence

(Applies to access roads serving three or fewer single-

16’ wide driveway to within
150’ of the most remote exterior wall.

Vertical driveway clearance to be
An unobstructed minimum of 13’ 6”

/\/
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70’

no parking

one way e
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Minimum Cul de Sac Requirements

(maximum planter shown)

5

v



70’

Minimum Turning Radius

(switchbacks)
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Hammerhead Turnaround Location

Required when driveway exceeds 300’

Y

300’ residence

street
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A

Maneuvering areas shall not
exceed a 6% cross slope

no parking

no parking

«— 2727

4
A
w
N

. A

Minimum Hammerhead
Turnaround Requirements

8

v




Access/Driveway
Construction/Slope
Requirements

All weather concrete or asphalt
pavement must support 60,000 pounds.

1|

Driveway access shall not have a
slope in excess of 16%

Access within maneuvering area shall
not exceed a 6% cross slope






















































Model Outputs

Three output grid files were generated for the FlamMap run and represent flame length, crown fire activity, and
spotting potential. Flame length, the length of the flame of a spreading surface fire within the flaming front, is
measured from midway in the active flaming combustion zone to the average tip of the flames (Andrews et al.
2008). It is a somewhat subjective and non-scientific measure of fire behavior, but is extremely important to
fireline personnel in evaluating fireline intensity and is worth considering as an important fire variable (Rothermel
1993). Flame length values in the resulting grid file are in feet. Table D-3 presents an interpretation of flame
length and its relationship to fireline intensity. Fireline intensity is a measure of heat output from the flaming front
and also affects the potential for a surface fire to transition to a crown fire.

Table D-3. Fire Suppression Interpretation

Flame Length Fireline Intensity Interpretations

Under 4 feet Under 100 BTU/ft/s Fires can generally be attacked at the head or flanks by persons
using hand tools. Hand line should hold the fire.

4 feet to 8 feet 100-500 BTU/ft/s Fires are too intense for direct attack on the head by persons
using hand tools. Hand line cannot be relied on to hold the fire.
Equipment such as dozers, pumpers, and retardant aircraft can
be effective.

8 feetto 11 feet 500-1,000 BTU/ft/s Fires may present serious control problems—torching out,
crowning, and spotting. Control efforts at the fire head will
probably be ineffective.

Over 11 feet Over 1,000 BTU/ft/s Crowning, spotting, and major fire runs are probable. Control
efforts at head of fire are ineffective.

Note: BTU/ft/s = British thermal units per foot per second.
Source: Roussopoulos and Johnson 1975.

Model outputs for crown fire activity include three potential options: surface fire, passive crown fire
(torching), or active crown fire. Surface fires may transition to crown fire, depending on surface fire intensity
and crown characteristics. Ladder fuels facilitate ignition of crown fuels by the surface fire and then
transition to some form of crown fire (Seli et al. 2015). As presented in Table D-3, crown fires present significant
resistance to control and are a charac