
TPM 21255      Jamul Highlands Fire Protection Plan   September 2017              Page 1 
 

 
 

 
 

TPM 21225 – ROETZHEIM PARCEL MAP 

3390 JAMUL HIGHLANDS ROAD 

PDS2017-TPM-21255 

August 14, 2017 

APPLICANT:  Lawrence & Michael Cole 

3443 Camino del Rio South # 204 

San Diego, CA 92108 

 

Prepared for the County of San Diego 

by 

 
J. Charles Weber, CFPS - Fire & Life Safety Consultant 

 
 



TPM 21255      Jamul Highlands Fire Protection Plan   September 2017              Page 2 
 

TABLE OF CONTENTS 
 
 

Chapter Title Page 
1 Introduction 3 
2 Guidelines for Determining Significance 13 
3 Anticipated Fire Behavior 22 
4 Analysis for Project Effects 29 
5 Mitigation Measures and Design Effects 44 
6 Conclusions 67 
7 List of Preparers & Persons and Organizations 

Contacted 
76 

8 References & Appendixes 77 
App. A San Diego County Plant Lists 77 
App. B Access Roads 83 
App. C Ignition Resistant Construction 84 
App. D Defensible Space & Vegetation Management 86 
App. E Residential Solar Systems 89 
App. F BEHAVE Fire Modeling 91 
App. G San Diego County Fire Authority Form 399-Fire & 

Project Conditions 
93 

App. H Otay Municipal Water District Form 399-W 97 
App. I Defensible Space Maps 98 

 References 100 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



TPM 21255      Jamul Highlands Fire Protection Plan   September 2017              Page 3 
 

CHAPTER 1  
   INTRODUCTION 

 
 

This Fire Protection Plan (FPP) has been prepared for the TPM 21255 Lot Division 
Project, located on County of San Diego Assessor Parcel 596-152-04 which abuts the 
west side of the 3300 block of Jamul Highlands Road, Jamul, California.  
 
The purpose of the FPP is to assess the potential impacts resulting from wildland fire 
hazards and identify the measures necessary to adequately mitigate those impacts. 
 
 As part of the assessment, the Plan has considered the property location, topography, 
geology, combustible vegetation (fuel types), climatic conditions, and fire protection 
systems and equipment, impacts to existing emergency services, defensible space and 
vegetation management.  
 
The plan identifies and prioritizes areas for hazardous fuel reduction treatments and 
recommends methods of treatments that will protect one or more at-risk communities 
and essential infrastructures. The Plan recommends measures that property owners will 
take to reduce the probability of ignition of structures in the Project Area addressed by 
the Plan.  
 
 

1.1 Project Location, Description and Environmental Setting 
 
1.1.1 Project Location 
 
The proposed project site is within the unincorporated community of Jamul, 
approximately 24.5 miles east of the Pacific Ocean and eleven miles north of the United 
States – Mexico border. Jamul is primarily a semi-rural and rural community with an 
estimated population of 6200 people. It has approximately 1974 housing units of 
different sizes and configurations. 
 
The Project site was located on the west side of Jamul Highlands Road, approximately 
1100 feet south of the intersection of Jamul Highlands Road and Lyons Valley Road.  
The Project site is situated on a mildly to moderately steep east aspect hillside that 
exhibits evidence of preparatory grading of a roadway and building pads. The hillside 
outside of the disturbed area is covered with native shrub and chaparral type fuels with 
an average height of eight (8’) feet. The vegetative fuel bed has unbroken fuel canopy 
continuity and compactness. 
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Entrance to Project Site, West Side of Jamul Highlands Road 

 
1.1.2    Project Description 
 
The Project Site is located on County Assessor Parcel Number 596-152-04, with 10.31 
acres of undeveloped land.  
 
The Project proposes to divide the common parcel into four separate parcels as follows: 

 Parcel 1 – this is an existing 3.075-acre parcel proposed for a single family 
dwelling and has two 10,000-gallon water tanks near its northwest corner 

 Parcel 2 - this is an undeveloped 3.025-acre parcel which will subdivided from 
the main existing parcel 

 Parcel 3 – this is an undeveloped 2.0-acre parcel which will be subdivided from 
the main existing parcel 

 Parcel 4 – this is an undeveloped 2.433-acre parcel which will be subdivided from 
the main existing parcel. 

 
Parcel 1 is at the northwest corner of the Project Site and has a semi-flag shaped 
configuration beginning at the western property line. The parcel extends in an easterly 
direction past the proposed private road cul-de-sac bulb to the midpoint of the existing 
parcel. 
 
Parcel 2 is immediately south of Parcel 1 and extends in a west-to-east configuration to 
the mid-point division line of the existing parcel. 
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Parcel 3 is at the northeast corner of the Project Site, and extends in a west-to-east 
configuration from its shared property line with Parcel 1 to the western right-of-way 
edge for Jamul Highlands Road. 
 
Parcel 4 is at the southeast corner of the Project Site, and extends in a west-to-east 
configuration from its shared property line with Parcel 2 to the western right-of-way 
edge for Jamul Highlands Road. 
 
The existing Parcel 1 and proposed Parcels 2-4 share a west-to-east configured property 
line that transects the center line of the proposed private roadway at the center of the 
development. 
 

 
Proposed Development of TPM 21255 Project Site 

 

 
1.1.2.1 Proposed Project Use 
 
The project proposes to sub-divide an existing 10.31-acre parcel into four residential lots 
for single family dwellings. 
 
1.1.2.2 Open Space and Riparian Areas 
 
Evaluation of the physical Project Site, available document and maps does not reveal the 
presence or establishment of Open Space, Riparian and Wetlands Areas on or adjacent 
to the Project Site.  
 
1.1.2.4 – Off-Site Improvements 
 
1.1.2.4.1 – Roads 
 
The Project Site is initially accessed from Lyons Valley Road, a public street that begins 
at its intersection with State Route Highway 94, approximately two miles southwest of 
the Project. Lyons Valley Road has varying curb-to-curb widths, varying between 
twenty-four (24’) to forty (40’) feet, depending on the age of the roadway and previous 
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mitigations for both residential and commercial development along its general south to 
northeasterly pathway through the community and undeveloped lands. Lyons Valley 
Road is approximately 1100 feet north of the Project Site. 
 
Jamul Highlands Road is a public street that begins at its intersection with Lyons Valley 
Road and has a general north-to-south configuration. Between the intersection with 
Lyons Valley Road and the Project Site entrance. Jamul Highlands Road has a measured 
curb-to-curb paved width of forty (40’) feet. The roadway has an all-weather surface 
paved with asphaltic concrete that appears to be in relatively good condition with 
minimal wear cracks in its surface. 
 

 
Jamul Highlands Road Looking South, Project Site on West Side of Road 

 
The Project Site has an established graded roadway right-of-way extending 
approximately 781 feet from the western edge of the Jamul Highlands Road right-of-way 
shoulder to the top of the hillside within the development borders. The roadway has an 
improved curb to curb width of twenty-six (26’) feet, with a proposed paved width of 
twenty-four (24’) feet. Curbs and gutters are intended to be installed on the remaining 
two (2’) feet of improved graded width. Gradients for the roadway range between 0% to 
19.4% at the top of the grade. Mid-slope gradient for the graded road is approximately 
14.7%. There is a graded 93-foot diameter cul-de-sac bulb at the western terminus of the 
proposed road. Roadway improvements were performed by permission of a County of 
San Diego grading permit, number PDS-2015 LDGR MJ-30036, issued on March 27, 
2017. 
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Existing Project Site Preliminary Graded Road Installation 

 
 

 
Grading Permit Issued for Road and Pad Grading on Project Site 
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1.1.2.4.2 – Utilities 
 
Fuel Gases 
 
The Project, when developed, will be serviced private entity LP gas vendors and 
suppliers. 
 
Electrical Utility 
 
The Project Site’s electrical utilities will be served by Sempra Energy-SDGE. 
 
Water Utilities 
 
The Project Site is within the jurisdictional boundaries of the Otay Municipal Water 
District. 
 
Telephonic Utilities 
 
Telephone utilities on the Project Site will be provided as determined by individual 
property owner selection. 
 
1.1.3   Environmental Setting 
 
1.1.3.1 Dates of Site Inspections/Visits 
 
The Project Site was visited by the Fire Protection Consultant to evaluate on- and off-
site conditions, analyze anticipate fire behavior and verify fire department travel times 
on the following dates: 
 

 Initial Site Visit – August 13, 2017 

 September 9, 2017 
 
1.1.3.2 Topography 
 
The project site is situated on a mild to moderately steep east aspect hillside on the west 
side of the Jamul Highlands Road right-of-way. The land is relatively flat immediately 
adjacent to the roadway, with slopes beginning to transition uphill approximately thirty 
(30’) feet west of the curb line. The average slope for the undeveloped parcel is 
approximately 14.7%, with an elevation increase of 107 feet over a distance of 
approximately 760 feet. 
 
The general land mass adjacent to the Project Site and Jamul Highlands Road is a wide 
canyon, with moderately steep sides with a north-to-south configuration over a distance 
of approximately 1.5 miles. 
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Topographic Map of Project Site and Surrounding Area 

 
1.1.3.3 Vegetation 
 
Vegetation on the Project Site is a mixture of Southern California Chaparral shrub and 
brush types.  
 
The vegetative fuels have uninterrupted continuity and fuel heights exceeding seven (7’) 
feet over extended areas of the Site. The estimated fuel age is five (5) to plus (40+) years. 
A large amount of the vegetation appears to be in a decadent state, with a high dead-to-
live fuel ratio. 
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Typical Fuel Types and Load on the Project Site 

 

The initial site visit determined that the native vegetative fuels on the site can be 
classified as SH-7, Very High Load, Dry Climate Shrub according to the most current 
edition of Standard Fire Behavior Fuel Models: A Comprehensive Set for Use with 
Rothermel’s Surface Fire Spread Model. 
 
Shrub Fuel Type Models (SH) 
 
The primary carrier of fire in the SH fuel models is live and dead shrub twigs 
and foliage, in combination with dead and down shrub litter. A small amount of 
herbaceous fuel may be present, especially in SH1 and SH9, which are dynamic 
models (their live herbaceous fuel load shifts from live to dead as a function of live 
herbaceous moisture content). The effect of live herbaceous moisture content on 
spread rate and flame length can be strong in those dynamic SH models. 
 
SH-7, Very Heavy Load, Dry Climate Shrub 
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Typical SH-7 Very Heavy Load Dry Climate Shrub Growth on Project Site 

 

The primary carrier of fire in SH7 is woody shrubs and shrub litter. The vegetative fuel 
has very heavy shrub loading, with a depth of four (4 to 6’) to six feet. The Rate of 
Spread, while considered high, is lower than SH-5 fuels, but the flame lengths are 
similar and usually very high. Fuel loading is 6.9 tons per acre and the extinction 
moisture content is low at 15%. 
 
1.1.3.4 Fire History 
 
According to the documentation available to the Consultant, the last fire event that 
impacted the Project site was the Laguna Fire. The Laguna Fire started near Pine Valley 
in September 1970 during a Santa Ana wind event and burned 180,000 acres, moving in 
a west to southwest direction. The entire Project site was burned over during this fire. 
 
The Project site was not impacted by the 2007 Harris Fire. Fire perimeter mapping 
indicates that the Harris Fire did not reach the Project site, with the perimeter held to 
an area approximately one to two miles south of the property. 
 
1.1.3.5 Climate 
 
Like most of Southern California, San Diego County and the project site has a 
Mediterranean Climate typified by warm to hot dry summers and mild to cool winters. 
Summer temperatures range between the mid-nineties and low one hundreds during 
the summer and fall months with occasional extraordinarily hot, dry spells similar to 
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desert conditions occurring. Rainfall averages nine to fifteen inches at the lower 
elevations where the project site is located. Santa Ana winds are one of the most notable 
weather conditions in Southern California and San Diego County.  Typically, these dry 
winds occur during the late summer and fall months (September through November) 
but may happen at any time during the year.  With combined adiabatic (compression) 
heating (for every 1000 feet of elevation decline, temperature increases five degrees) 
and wind velocities exceeding 40 miles per hour, Santa Ana winds severely exacerbate 
wildfires, especially during drought conditions. 
 
The U.S. Forest Service Weather Information Management System provides 
information about weather patterns in San Diego County. Daily afternoon weather 
observations in San Diego County were analyzed for forty-four years (1961-2005) at 
selected fire stations. San Diego County is divided into five climate zones between the 
coast and desert. Weather data between April and December are used to represent the 
annual fire season in San Diego County, with the most severe fire weather conditions in 
September and October. The following table was derived by the analysis of San Diego 
County’s Interior Climate Zone where the project is located. 

 
Worst Case Weather and Burning Conditions, Interior Zone 

 
Period Temperature Humidity Wind Speed Burning 

Index 
Summer 90-109 5-9% 18 mph 153 

Santa Ana 90-109 5-9% 24 mph 168 
Peak 90-109 5-9% 56 mph - 

 
1.1.3.6 Land Ownership and Existing Land Uses 
 
The Project site is currently owned by the William and Marianne Revocable Trust, 
William Roetzheim, Jamul, CA. 91935. 
 
All lands surrounding the Project site are essentially medium to large acreage single 
family residences owned by individual private owners. 
 
Analysis of aerial photography of the Jamul Highlands Road vicinity indicates that a 
large number of single family dwellings, either individually or as subdivided land 
projects, have been permitted to be constructed in this area. The majority of these 
homes and developments are parallel to, or significantly south of, the proposed Project 
Site.   
 
TPM-21255 Project is being tasked by the County of San Diego to provide special 
mitigations for over-length roadways leading to and from its Project Site. 
 
Finding:  Analysis of the aerial photography and site visits indicate that off-site 
development of single family dwellings in this area are not in compliance with standard 
fire protection and prevention measures required for buildings on over-length 
roadways. 
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Aerial View of Existing Jamul Highlands Road Single Family Dwelling Development 

 

 
 

CHAPTER  2 
 GUIDELINES FOR THE DETERMINATION OF 

SIGNIFICANCE 
 

 
2.1 Emergency Services – Availability and Travel Time 
 
2.1.1 Emergency Services Availability 
 
The Project is within the Sphere of Influence and jurisdictional boundaries of the San 
Diego County Fire Authority.  
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The Fire Authority is an “all risk” agency providing 24-7-365 fire protection services to 
an area of approximately 720 square miles and 26,500 residents.  
 
The Authority has 14 stations and is a combination paid and volunteer public agency. 
The District has an Insurance Services Office (ISO) Fire Protection rating of five (5) and 
nine (9). The District works closely with the CALFIRE, United States Forest Service, 
United States Fish and Wildlife Service, US Bureau of Land Management, and California 
Fish and Game Department, It has automatic and mutual aid agreements with fire 
agencies bordering the District. 
 
The closest paid-staff District facility is Fire Station 36, the District Headquarters, which 
is located at 14024 Peaceful Valley Ranch Road. This station is staffed twenty-four (24) 
hours per day with career firefighters and is approximately 4.3 miles from the Project 
site. 
 
2.1.2 – Travel Times 
 
Using the NFPA 1142 response time formula, assuming a constant 35 miles per hour 
travel speed, the County of San Diego estimates a response time for fire apparatus 
driving from Station 36 to the project site is approximately eight minutes.  
 
Table 5-1, Travel Time Standards, from the County of San Diego General Plan’s Safety 
Element indicates that a maximum response time of ten (10) minutes is allowed for 
Single Family Dwellings in Land Use Designations SR-1, Semi-Rural Residential Areas. 
 
The estimated response travel time from Station 36 to the Project site is approximately 
eight (8) minutes.  The County of San Diego General Plan specifies a maximum response 
time of ten (10) minutes for Semi-Rural Zoning. The project complies with the General 
Plan emergency response time criteria. 
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Finding: The San Diego County Fire Authority’s Form PDS-399-F Project Facility 
Availability – Fire form, shows the Project site has a response distance from Station 36 
of 4 miles, with a response time of 7.45 minutes. 
 
Finding: The Project is in compliance with the General Plan’s Emergency Response 
Time criteria. 
 
Additional paid and volunteer staffed District Fire Stations are located near the Project 
site: 
 

 Station 34 – Lee Valley Station 15781 Lyons Valley Road – 3 miles from the 
Project site, with a driving time of seven (7) minutes. 

 

 Station 33 – Lawson Valley Station, 3890 Montiel Truck Trail, seven (7) miles 
from the Project site, with a driving time of approximately seventeen (17) 
minutes. 

 

 CAL-FIRE staffs the Lyons Forest Fire Station, located at 17759 Skyline Truck 
Trail, which is 6.71 miles from the Project Site. The estimated driving time is nine 
(9) minutes. 

 
2.1.3 – Vegetation Fire Response Dispatch Patterns 
 
The Project Site is located in lands designated by the CAL-FIRE Fire and Resource 
Assessment Program as a Very High Fire Severity Area (VHSFA). It is also in lands 
designated as State Responsibility Area (SRA), in which CAL-FIRE has primary 
responsibility for suppressing wild fire incidents. 
 
CAL-FIRE Vegetation Fire Responses 
 
Low Wildland – Two (2) Type III engines, one (1) Battalion Chief 
 
Medium Wildland – Four (4) Type III engines, one (1) BC, one (1) bulldozer, two (2) 
hand crews, two (2) helicopters, one (1) air attack, two (2) air tankers 
 
High Wildland – six (6) Type III engines, one (1) BC, two (2) dozers, four (4) hand 
crews, three (3) helicopters, one (1) air attack, three (3) air tankers  
 
NOTE: These are basic response levels. Response levels are subject to change based on 
anticipated weather and fire behavior conditions, staffing patterns for unusual events, 
and State-wide resource commitments. 
 
2.2 Emergency Access and Evacuation 
 
Evacuation Routes from Project Site: 
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Residents of the proposed project site have several evacuation options in the event of 
wildfires or other emergencies.  
 
Residents will initially egress the project site from its private roadway by turning left 
(north) on Jamul Highlands Road. They will proceed in a northerly direction to Lyons 
Valley Road, a distance of approximately 1100 feet.  
 
Lyons Valley Road is the primary paved public street serving the area of the proposed 
project site. Lyons Valley Road has an improved paved width of twenty-two (22’) feet 
near the Project Site and has a west to east configuration. Traveling west-bound on 
Lyons Valley Road, the improved paved width of the road surface significantly increases.   
 
At the intersection of Lyons Valley Road, residents will have two directions of travel for 
evacuation routes. 
 
Evacuation Route Options to the West 
 
Turning west (left) residents have the option of proceeding toward the intersection of 
Lyons Valley Road and Highway 94 which is approximately two miles from the Project 
Site.  
At the intersection, residents can turn northeast (right) and travel on Skyline Truck Trail 
to a second intersection with Lyons Valley Road, approximately six miles east of the 
Project Site. They will travel an additional seven miles to Japatul Valley Road. At this 
intersection, two directional travel options are provided, one (turning left to the west) 
leading to the community of Alpine and the other (turning right) leading to the 
intersection of State Route (Highway) 79 and Interstate 8 near the community of 
Descanso. 
 
At the intersection of SR-94, residents will turn right (west) and proceed either into the 
Jamul community center or continue west to the communities of Rancho San Diego, 
Spring Valley, La Mesa or El Cajon.  
 
Access to Evacuation Centers 
 
Turning west (left) on Lyons Valley Road, residents can travel approximately one-half 
mile to the Jamul Primary and Intermediate Elementary School complexes, which can 
serve as a temporary evacuation center or community safety area in the event of fires or 
other disasters. 
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Jamul Primary & Intermediate School Complex, Lyons Valley Road  

 
Finding: Information derived from the 2006 Jamul Disaster Plan verifies that the 
school complexes are designated Evacuation and Community Safety Centers for the 
area. 
 
Turning east on Lyons Valley Road, residents can travel approximately one block and 
enter the grounds of the Church of the Later Day Saints grounds, which can also serve as 
a temporary evacuation center or community safety area in the event of fires or other 
disasters.   
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Finding: Information derived from the 2006 Jamul Disaster Plan verifies that the 
church complex is a designated Evacuation and Community Safety Centers for the area. 
 
Evacuation Route Options to the East 
 
Evacuation east-bound on Lyons Valley Road and, alternatively, Skyline Truck Trail, is 
not recommended during Santa Ana wind events. The right-of-way corridor narrows 
significantly and winds up and through steep hillsides that are covered with heavy 
growth of chaparral type fuels immediately adjacent to the roadway. This will slow 
evacuation of the area significantly, as will the somewhat confusing warren of 
intermingled country roads east of the Project Site. 
 
2.3 Firefighting Water Supply 
 
2.3.1 - Existing Water Distribution System 
 
The area surrounding the Project Site is within the jurisdictional boundaries of the Otay 
Municipal Water District. 
 
Otay Municipal Water District has provided water distribution infrastructure for the 
area in the form of underground water mains, fire hydrants and elevated water storage 
tanks. 

 
Otay Water District Map of Water Distribution Infrastructure at Project Site 

 
 
The water distribution infrastructure serving Jamul Highlands Road is a ten (10”) inch 
CL-150 ACP water main. Estimated system pressure at the fire hydrant north of the 
private road entrance to the Project Site is 100 p.s.i. 
 
A fire hydrant is located 120 feet north of the intersection of the Project’s private road 
and Jamul Highlands Road. A second fire hydrant is located approximately four 
hundred feet south of this intersection on the east side of the road, opposite 3310 Jamul 
Highlands Road. The hydrants have one 2-1/2” discharge port and one 4” discharge 
port.  



TPM 21255      Jamul Highlands Fire Protection Plan   September 2017              Page 19 
 

 
Existing Fire Hydrant North of Project Entry Road 
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The Consultant’s site visit revealed that two 10,000-gallon water storage tanks have 
been installed on existing Parcel # 1. 
 
Two 10,000-gallon water tanks have been installed on the upper pad graded on Parcel # 
1. These tanks have been required as combination fire and domestic water storage for 
the Project site. 
 

 
10,000 Gallon Water Tanks on Parcel # 1 

 

2.4 - Fire Sprinkler Systems 
 
There are no existing buildings on the Project Site.  
 
All new and future buildings will have automatic fire sprinkler systems compliant with 
NFPA Pamphlet 13-D for residential fire sprinklers in one and two family dwellings 
installed as required by the most current edition of the San Diego County Consolidated 
Fire Code.  
 
2.5 - Ignition Resistant Construction  

 
There are no existing buildings or structures on the proposed Project Site. All new and 
future buildings and structures will be required to conform to Chapter 7-A of the County 
of San Diego Building Code for Ignition Resistant Building Construction Standards for 
Wildland-Urban Interface Areas. 
 
2.6 Defensible Space, Ornamental Landscaping and Vegetation 

Management 
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There are no existing structures and buildings on the proposed Project Site. 
 
Defensible Space, Vegetation Management and Ornamental Landscaping are regulated 
by provisions found in the County of San Diego Consolidated Fire Code, California Fire 
Code, International Wildland Urban Interface Code, California Public Resources Code, 
California Health and Safety Code and the California Government Code. Buildings and 
structures erected in brush covered lands are generally required to have defensible space 
and fuel modification zones measuring 100 feet in depth. 
 
 All regulatory provisions contain Exception clauses allowing diminished defensible 
space depth when sufficient clearance cannot be accomplished because of parcel 
constraints and restrictions. In such cases, defensible space is provided as “Zone 1” 
(removal of all native vegetation with replacement consisting of fire- and/or drought-
resistant species and “approved”, irrigated landscaping) fuel modification zones that 
extend to established property lines.  
 
 Recent State legislation limits extension of fuel modifications beyond a 100-foot deep 
defensible space for properties in extra hazardous locations. This is only allowed after an 
evaluation by CAL-FIRE (or Local Fire Authority Fire) Prevention personnel and with 
production of a written justification by the inspecting agency. Property owners cannot 
be required to provide off-site fuel modification zones and defensible space beyond their 
property lines. 
 
 

CHAPTER 3 
ANTICIPATED FIRE BEHAVIOR IN THE VICINITY 

 
3.1 Fire Behavior Model 
 
3.1.1 Summary Narrative  
 
Anticipated Fire Behavior was analyzed after visiting the Project and identifying the on- 
and off-site natural vegetative fuels. Terrain and topographical inputs were determined 
by site visits and making comparisons with two- and three-dimensional maps. Weather 
inputs were derived from the Interior Zone Worst Case Weather and Burning 
Conditions table supplied by the County of San Diego Guidelines for Fire Protection 
Plans and by 2003 Cedar Fire weather and fuel parameters, which are currently 
established as worst-case fire behavior conditions in San Diego County. 
 
 The above data inputs were subjected to analysis by the BEHAVE-Plus 5.0.5 Wildland 
Fire Modeling program to determine potential wild fire behavior at the Project Site. 
 
The BEHAVE-Plus Fire Behavior Prediction and Fuel Modeling System is a computer-
based systematic method of predicting wild land fire behavior. It was developed by the 
U.S. Forest Service at the Intermountain Forest Fire Laboratory, Missoula, Montana, 
and is used by wild land fire experts and scientists nationwide.  BEHAVE-Plus is 
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designed to predict fire spread and describes fire behavior only at the flame front of a 
fire.  The primary parameter of the BEHAVE fire behavior calculations are dead fuels 
less than one-quarter (1/4”) inch in diameter that readily carry fire across the landscape.  
Fuels larger than three (3) inches in diameter are not included in the BEHAVE 
calculations. The BEHAVE fire model describes a wildfire spreading through surface 
fuels, which are the burnable materials within six (6) feet of the ground and contiguous 
to the ground.  
 
3.1.2 Use of Fire Model Inputs – Caveat 
 
The BEHAVE-Plus Fire Behavior Model is a tool used by fire authorities to estimate the 
behavior of fire moving towards a structure under certain assumptions. The Fire 
Behavior Model is only an estimate and is not designed to replace the experience of the 
local Fire Authority, who is familiar with local wildfire behavior. The Behave-Plus fire 
model is not the only recognized fire model that is available; it is identified in this report 
only because it is the model currently used by most fire consultants. 
 
3.1.3 Vegetation Fuel Models 
 
Vegetation on the Project Site is a mixture of Southern California Chaparral shrub and 
brush types.  
 
The majority of the vegetation on- and off-site at the Project Site can be categorized as 
SH-7, Very High Load, Dry Climate Shrub.    
 
The primary carrier of fire in SH7 is woody shrubs and shrub litter. SH-7 fuels have a 
very heavy shrub load with a depth of four to six feet. The spread rate is lower than Fuel 
Model SH-5, Moderate Load Dry Climate Shrub, but flame lengths are similar. 
 
General characteristics of SH-7 vegetation include: 
 
High Rates of Spread and very high flame lengths 
Fine fuel load 6.9 tons per acre 
Extinction moisture content - 15% 
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3.1.4 BEHAVE Fire Modeling Outputs 
 
Under worst-case Cedar Fire weather and fuel parameters, Fuel Model SH-7 will 
produce flame lengths that are 37.5 feet long, an average rate of spread of 305 feet per 
minute. The fire is capable of releasing ember showers that will start 100% suppressible 
fires at distances of 1.5 miles in receptive vegetative fuels downwind of the main fire 
front. (See Appendix F) 

 
3.2 Anticipated Fire Behavior 
 
Evaluation of anticipated fire behavior on the Project site used historical data, analysis of 
significant wind events and identifying the different fuel models present in the area.  
 
The strongest winds likely to impact the Project are from the east/northeast during Santa 
Ana wind events. The Project site has moderately steep east-facing slopes with topography 
and vegetative fuels that are in direct alignment and influences of strong northeast wind 
conditions. This can create significant impacts on fire spread and behavior.   
 
The normal south and southwest winds typically associated with the area are occasionally 
strong and gusty. However, these normal winds are generally associated with cooler, moist 
air and usually have a higher relative humidity of 40% or more.  They are considered a 
serious wildfire weather condition when wind speeds are over 20-MPH and relative 
humidity is 30% or lower. 
 
The project site is located at and below a ridge line that would partially shelter vegetative 
fuels from southwest wind effects on fire behavior, resulting in moderate impacts on fire 
spread and behavior. The ridge line will, however, be subject to potentially moderate wind 
eddies from collision of the southwest wind and solar radiation topographical wind 
updrafts moving uphill from the east facing slope.  
 
The Project is currently covered by vegetation typical of Fuel SH-7, Very Heavy Load Dry 
Climate Shrub.  The chaparral and shrub fuels consistent with Fuel Model SH-7 are, 
according to BEHAVE computer fire modeling, the most severe fire behavior conditions 
measured for the project site. For the overall analysis of fire behavior, all fire scenarios will 
use fuel models SH-7 to predict fire behavior under various conditions and locations on the 
Project Site.  
 
Fire Behavior Threat Analysis 
 
An evaluation of the Project Site was has determined that it will be exposed to the 
following foreseeable wild fire threats as listed below. The predicted fire behavior is the 
worst-case scenario anticipated for the environmental and weather parameters of the 
Project site. 
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Location Flame Length Rate of Spread Spotting 
North and South 
Sides of Project Site 

37.5 feet 305 feet/minute  1.5 miles, 100% 
ignition rate 

Table 3.2.1 - Worst Case Fuel Model SH-7 Predicted Fire Behavior  
 
The fire behavior analysis scenarios listed below are for existing, pre-Project completion 
conditions only. Development of the Project Site will change anticipated fire behavior 
and will be addressed in Section 4.7.1.1.   
 
3.2.1 Northeast-Santa Ana Wind Event (Worst Case) 
 
For purposes of worst-case fire behavior analysis, an off-site wind-driven fire 
approaches the Project Site from the area of Sycuan Peak (indicated by RED cross), 
located approximately three (3) miles northeast of Jamul Highlands Road.  

 

 
Anticipated Fire Behavior for Northeast-Santa Ana Wind Events 

 
Santa Ana Northeast winds, with velocities of 30 mph, or more, will influence the fire’s 
head (leading edge of the flame front) and drive the fire across the landscape in a 
southwesterly direction with a high rate of flame spread. Rate of spread, based on wind 
speed, topography and vegetative fuel types is anticipated to be 305 feet per minute. 
 
The flame front will move through existing developed residential areas before reaching 
the Project site. It is foreseeable that one, if not several residential buildings, depending 
on building construction, fire intensity and condition of fuel modification zones 
(defensible space) around buildings, will ignite with the flame front passage. 
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While moving through the developed off-site housing sites, the flame front will cause the 
release of aerial fire brands, which can travel a considerable distance ahead of the main 
body of fire and ignite susceptible vegetative fuel beds. For purposes of this analysis, 
firebrands are deposited in the unmanaged fuel bed on the Project site’s eastern slope and 
west of Jamul Highlands Road. Natural vegetation in this area are heavy chaparral fuel 
types with heavy canopy loading and unbroken continuity and compactness. Fuel height 
varies between six (6’) and three and approximately thirteen (13’) feet, with the average 
being eight (8’) to ten (10’) feet.  
 

 
 
 
The vegetation in this area can be described as Fuel Model SH-7, Very High Load Dry 
Climate Shrub. Fires in this fuel bed will produce flame lengths of approximately 37-1/2 
feet, will progress across the landscape at an average rate of 305 feet per minute and will 
loft fire brands 1.6miles with 100% ignition in downwind receptive fuel beds. 
 
Under the influence of northeast Santa Ana winds, the flame front will progress rapidly 
upslope, and downslope on the back side of the ridgeline on the west side of the Project 
Site, in a southwesterly direction. Fire behavior may be unpredictable due to gusty winds; 
erratic winds; wind eddies on ridgelines; long-range spotting with firebrands deposited in 
receptive vegetation downwind for distances over 1.5 miles; and rapid fire extension 
downslope into any natural chimneys present in the landscape. Natural topographic 
features associated with the development of fire whirls are present along the prominent 
ridge lines and natural drainages with prominent peaks.  
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The flame front can be expected to follow the hillside slopes and drainage under the 
influence of the northeast winds, with rapid rates of spread. The flame front will create 
potential direct flame contact, convective and radiant heat exposures to any buildings and 
structures along the path of its spread across the landscape. Firebrands lofted by 
convective air currents will land in vegetation islands between homes west and southwest 
of the Project, igniting receptive and unmanaged vegetation, and potentially, non-fire 
resistive buildings and structures. 
 
3.2.2 Typical Southwest Wind Conditions 
 
For purposes of fire behavior analysis, for worst-case situation, a fire will start off-site in 
the backyard southwest of the Project Site on Chaparral Slope Road (indicated by RED 
cross).  
 

 
Vegetation Present on Lots 1 & 2, Looking East from Jamul Elementary School 

Project Site Water Tanks Visible on Ridgeline (Yellow Arrow) 

 
Strong prevailing late afternoon winds from the southwest can pose a threat to the Project 
Site. These winds will direct a fire front through the unmanaged vegetative fuels (Fuel 
Model SH-5) on the back slope of the hillside west of the Project Site to the ridgeline at the 
western property line of the Project Site. 
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In this scenario, predicted flame lengths with a 30 MPH southwest wind has predicted 
flame lengths of approximately 37.5 feet. Fire behavior will progress cross- and up-slope 
corresponding to daily convective wind patterns resulting from solar radiation and 
increases in atmospheric temperatures.  
 
 

 
 
 
When the fire front leaves the residential yard of origin, fire behavior will change 
significantly.  Under continuing upslope wind influences, the flame front will progress 
rapidly up- and cross-slope in northeasterly and easterly directions. Fire behavior may be 
unpredictable due to gusty winds; erratic winds; wind eddies on ridgelines; long-range 
spotting with firebrands deposited in receptive vegetation downwind for distances over 1.5 
miles; and rapid fire extension upslope in any natural chimneys present in the landscape.  
 
Unstable, erratic winds, in combination with and unevenly heated ground, could trigger 
fire whirls at the ridge, resulting in unpredictable rates of spread and intensity.  
 
The flame front is expected to crest and roll over the top of the ridgeline, extending onto 
the eastern slope. Fire spread may initially diminish under influence of conflicting 
southwesterly upslope winds and solar radiation convective winds on the back side of the 
slope facing Jamul Highlands Road. There will be wind eddies at the ridgeline, resulting in 
erratic horizontal cyclonic wind forces that encourage erratic fire behavior. Deposits of fire 
brands on the back side of the slope will cause fresh fire starts that will follow solar 
convective wind currents back to the west but underneath the shelter of the predominant 
southwest wind. Fires further down slope on the east-facing slope will be influenced by 
surfacing southwestern winds and begin progressing across the landscape in a 
northeastern and eastern direction. The flame front may will create potential direct flame 
contact, convective and radiant heat exposures to all buildings and structures along the 
path of its spread across the landscape, especially to the north and on the east side of 
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Jamul Highlands Road. Firebrands lofted by convection will land in the vegetation islands 
between homes, igniting receptive and unmanaged vegetation. 
 

 
 
This FPP will prescribe implementation of the current Fire Code requirements that should 
mitigate fire risks from either a 60-mph northeast Santa Ana wind or any prevailing 30-
mph southwest or south wind.   
 
3.2.3 Fuel Modified Project Site Fire Behavior 
 
Anticipated fire behavior analysis for the fuel modified Project Site is discussed in 
Section 4.5.1. 
 

CHAPTER 4 

ANALYSIS OF PROJECT EFFECTS 
 
4.1 Adequate Emergency Services 
 
4.1.1 – Fire Authority Having Jurisdiction 
 
The Project is within the Sphere of Influence and jurisdictional boundaries of the San 
Diego County Fire Authority.  
 
The Fire Authority is an “all risk” agency providing 24-7-365 fire protection services to 
an area of approximately 720 square miles and 26,500 residents.  
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The closest paid-staff District facility is Fire Station 36, the District Headquarters, which 
is located at 14024 Peaceful Valley Ranch Road. This station is staffed twenty-four (24) 
hours per day with career firefighters and is approximately 4.3 miles from the Project 
site. 
 
4.1.2 – Response Time and Nearest Fire Station 
 
Using the NFPA 1142 response time formula, assuming a constant 35 miles per hour 
travel speed, the County of San Diego estimates a response time for fire apparatus 
driving from Station 36 to the project site is approximately eight minutes.  
 
Table 5-1, Travel Time Standards, from the County of San Diego General Plan’s Safety 
Element indicates that a maximum response time of ten (10) minutes is allowed for 
Single Family Dwellings in Land Use Designations SR-1, Semi-Rural Residential Areas. 
 
The estimated response travel time from Station 36 to the Project site is approximately 
eight (8) minutes.  The County of San Diego General Plan specifies a maximum response 
time of ten (10) minutes for Semi-Rural Zoning. The project complies with the General 
Plan emergency response time criteria. 
 
4.2  Fire Access 
 
4.2.1 - Access to Project Site 
 
The Project Site currently has one major ingress and egress route.  
 
Emergency vehicles access the Project Site by proceeding toward the area along Lyons 
Valley Road. Lyons Valley Road is a public road, with an asphaltic concrete driving 
surface that appears relatively well maintained and has varying paved widths ranging 
from twenty-four (24’) to forty (40’) feet. The right-of-way has a configuration with 
combined straightaways and curves with variable up and downhill grades. Upon arriving 
at the intersection of Lyons Valley Road and Jamul Highlands Road, fire apparatus will 
turn south onto Jamul Highlands Road. 
 
Jamul Highlands Road is a public street with an asphaltic concrete driving surface that 
appears relatively well maintained. The paved width of Jamul Highlands Road is forty 
(40’) feet curb-to-curb as measured between paved berms.  
 
Apparatus will proceed south on Jamul Highlands Road to the intersection of the 
proposed private road that serves the Project site. 
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Immediate access to the Project Site is on the proposed private roadway. The private 
roadway had already been graded over the Project Site topography on the first site 
analysis visit by the Fire Consultant. The private road corridor has a graded twenty-six 
(26’) foot width, with a proposed paved width of twenty-four (24’) feet. The graded road 
has a length of approximately 750 feet from the intersection with Jamul Highlands Road 
to the terminus of the cul de sac at its western end. 
 

 
Graded Private Road, Looking West from Jamul Highlands Road 
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The lower (eastern) portions of the road are relatively flat at the intersection with Jamul 
Highlands Road. The grade remains fairly flat as distance from Jamul Highland Road 
increases. There is an initial gradual change in gradient that becomes more moderate as 
the “ess” (S) curve at the center of the road’s length is approached. Maximum road 
gradient of 19.4% is achieved just east of the plateau upon which the terminal cul-de-sac 
has been placed. 
 

 
Cul de Sac at Eastern End of Private Road, Looking East from Parcel #2 

 
4.2.2 – Current Road Conditions 
 
Jamul Highlands Road, a public road, is immediately adjacent to the eastern property 
line of the Project Site. It begins at its intersection with Lyons Valley Road and has a 
north to south configuration for an approximate length of 1.25 miles. The right-of-way 
corridor has a curb-to-curb (berm-to-berm) width of forty (40’) feet with an all-weather 
driving surface consisting of slightly weathered asphaltic concrete/macadam pavement. 
 
The proposed private road serving the Project site exhibits original and unfinished 
grading, with a decomposed granite and dirt surface measuring twenty-six (26’) feet 
between proposed curb lines. 
 
4.2.3 - Over-Length Road Conditions 
 
The County of San Diego has indicated that over-length road conditions exist at the 
project site. The travel distance between the cul-de-sac at the west end of the Project’s 
proposed private roads is approximately 1600 feet from the intersection of Jamul 
Highlands Road and Lyons Valley Road, where two directions of evacuation travel 
become available. 
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Section 503.1.3 of the San Diego Consolidated Fire Code prescribes the maximum length 
of dead-end roads. 

 
The proposed fire apparatus access road for the Project site exceeds the maximum dead 
end road length requirement by approximately 280 feet. 
 
Finding:  The County of San Diego Development and Planning Services approved the 
grading plan, including the over-length maximum road length, for the Project site on 
Permit # PDS2015-LDGRMJ, dated February 27, 2017. 
 
Mitigation Strategies for the over-length road conditions will be provided 
in Section 5.1.1. 
 
4.2.4-– On-Going Road Maintenance 
 
The project developer has three options for funding private road maintenance: 
 

1. California Civil Code Section 845 – requires that the owner(s) of a private road 
easement to maintain the road in good repair through formal agreements or 
proportional sharing of costs incurred. Enforcement of the in perpetuity road 
maintenance operations is by legal action in a court of law having jurisdiction over 
the right-of-way or by judgment of an impartial arbitrator. The judgment may be 
enforced as a money judgment by any party against any other party to the legal 
action taken. 

 
2. County of San Diego Private Road Maintenance Agreement - as authorized by 

Section 21065 of the California Public Resources Code and Sections 81.402(c)(1) 
and 81.703(c)(1) of the County of San Diego Code of Regulatory Ordinances, the 
developer, individual lot owners and the County may enter into private road 
maintenance agreements. This type of agreement binds current and future low 
owners to provide equal and proportional sharing of road maintenance costs that 
include, but are not limited to, the following operations - reasonable and normal 
road improvement and maintenance work to adequately maintain said private 
road easement and related drainage facilities to permit all weather access, filling 
of chuck holes, repairing cracks, repairing and resurfacing of roadbeds, repairing 
and maintaining drainage structures, removing debris, maintaining signs, 
markers, striping and lighting, if any, and other work reasonably necessary or 
proper to repair and preserve the easement for all weather road purposes.  
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3. Creation of a Permanent Road Division – A Permanent Road Division zone is a 
special district established at the request of property owners with a common road 
related need in a specific area for repairs and maintenance. Property owners must 
pay all of the costs of the PRD through a special benefit assessment or parcel charge 
assessment on their property tax bill. The cost to each individual property owner 
is determined by the benefit their property receives as a result of road repair and 
maintenance 

 
4.3 Water Supply 
 
4.3.1 – Existing Water Distribution System 
 
Otay Water District provides a safe and reliable water supply to more than 223,000 
customers in the communities of Otay Mesa, Chula Vista, Jamul, Spring Valley, Rancho 
San Diego, and unincorporated areas in southeastern San Diego County. To ensure 
water quality standards, Otay Water District purchases water from the water agencies 
listed below from continually tested water sources at treatment plants an other points 
within the water distribution system. 
 
The water agencies delivering water to the Otay Water District include: 

 The Colorado River 

 The State Water Project  

  San Diego County Water Authority 

 Helix Water District 

  Metropolitan Water District of Southern California. 

 Desalinated water from the Carlsbad Desalination Project facilities 
 
The Otay Municipal Water District, in cooperation with the San Diego County Fire 
Authority, has installed off-site fire hydrants on Jamul Highlands Road and on Lyons 
Valley Road. These hydrants are not evenly spaced and display evidence of installation, 
placement and spacing based on individual and independent property development 
projects. 
 
The Water District has installed an underground water distribution main beneath or 
adjacent to the Jamul Highlands Road right-of-way corridor. The main has a ten (10”) 
inch internal diameter. 
 
Findings: 
 
The District has installed a residential style (one 2-1/2” and one 4” discharge port) fire 
hydrant approximately 120 feet north of the intersection of Jamul Highlands Road and 
the private road proposed to service the Project site. 
 
The District has installed a second residential fire hydrant approximately 800 feet south 
of the hydrant at the intersection of the proposed private road and Jamul Highlands 
Road. This hydrant is slightly south of 3310 Jamul Highlands Road on the east side of 
the right-of-way corridor. 
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A third residential fire hydrant is located on Lyons Valley Road, approximately 130 feet 
east of the intersection of Jamul Highlands Road and on the south side of the road.  
 
A commercial style (two 2-1/2” and one 4” discharge port) is located at the church 
parking lot driveway east of the intersection of Lyons Valley Road and Jamul Highlands 
Road adjacent to the north shoulder of the right-of-way corridor. A second commercial 
fire hydrant is on the west side of the church parking lot. 
 

Distance Between Hydrants for Single Family Dwellings 
Table 507.5.1.1.1 

Parcel Size Hydrant Spacing Requirement 
Larger than 2-1/2 acres Every 1000 feet 
½ to 2-1/2 acres Every 500 feet 
Less than ½ acre Every 300 feet 

 
Finding: 
 
The private road serving the Project site is approximately 750 feet long. The proposed 
parcel size range from two to three acres, with smaller sized parcels placed on the 
eastern side of the Project and closer to the Jamul Highlands Road corridor and water 
infrastructure. 
 
Parcel 1 (existing) – 3.075 acres, northwest corner of Project site 
Parcel 2 – 3.025 acres, southwest corner of Project site 
Parcel 3 – 2.0 acres, southeast corner of Project Site 
Parcel 4 – 2.4 acres, southwest corner of the Project Site 
 
The proposed construction pads for single family dwellings on Parcels 3 and 4 are 
within 500 feet of the fire hydrant north of the Project’s private road entrance. The 
proposed construction pads for Parcels 1 and 2 are within the required 1000 feet from 
the fire hydrant north of the private road entrance. 
 
Finding: The Otay Municipal Water District has issued a Project Facility Availability 
Form indicating that a) the Project Site is within the District and b) that existing District 
infrastructure has the capability of adequately servicing the Project Site and its proposed 
single family dwellings (See Appendix G) 
 
Finding: A 10” ACP water main has been installed beneath the Jamul Highlands Road 
right-of-way corridor. The water district has indicated that the water pressure available 
at the fire hydrant is approximately 110 p.s.i.  
 
Finding: For the County of San Diego 2500 g.p.m. fire flow capacity, a 10” ACP water 
main will have a friction loss rate of approximately 12.6 p.s.i. per 1000 feet of main 
length. 
 
4.3.2 Combined Domestic Well Water-Fire Protection Storage Tanks 
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The County of San Diego has required the installation of water storage tanks on existing 
Parcel # 1. The property owner has installed two 10,000-gallon water storage tanks on 
the upper portions of Parcel#1, as indicated on the Project Site map. 
 

 
 
The water tanks have been installed to conform with San Diego County Fire Authority 
standards and specifications. 
 

 
 
Finding: The installed water storage tanks have double the minimum required capacity 
of 10,000 gallons for proposed buildings with occupiable spaces over 1500 square feet.  
 
Finding: All proposed building pads are within the required hydrant spacing distance 
for the hydrant north of the Project private road entrance. Estimated fire flows from the 
hydrant is 2500 g.p.m. The on-site 20,000-gallon storage tanks are supplemental water 
supply sources for the more reliable public water infrastructure system. 
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4.4 Ignition Resistant Construction and Fire Protection Systems 
 

4.4.1.1 – Existing Structures on Project Site 
 
There are no buildings or structures on the proposed Project Site.  
 
All new and future buildings and structures will be required to conform to Chapter 7-A 
of the County of San Diego Building Code for Ignition Resistant Building Construction 
Standards for Wildland-Urban Interface Areas. Likewise, automatic fire sprinkler 
systems conforming to NFPA Standard 13-D for residential fire sprinklers in one and 
two family dwellings shall be installed for all buildings and auxiliary structures 
designated by the most current San Diego County Fire Authority local ordinances and 
the San Diego County Consolidated Fire Code. 
 
4.4.1.2 – Existing Off-Site Structures 
 
There are currently no structures on the project site. 
Off-site, the community around the project is zoned for, and developed as, residential 
occupancies.  
 
4.5 Fire Fuel Assessment – Treated Project Site 
 
4.5.1 General Description of Vegetative Fuels 
 
The combination of required defensible space around structures and enhanced fire 
resistive building code requirements for the project site will remove and/or modify the 
existing highly flammable natural vegetation, creating an entirely different fuel model 
most resembling Urban Development (NB-1).  
 
 Fuel Model NB-1 includes lands covered with suburban development that will not 
support wild fire spread but may experience structural fire losses during vegetation fire 
incidents. Building ignitions usually occur from house to house exposures or from 
firebrands, neither of which are modeled by current Fuel Model parameters. 
 
The fuel model sets currently used by fire scientists, fire behavior analysts and Fire 
Protection Plan consultants do not have the ability to simulate fire behavior changes 
created by various fuel treatments. Fuel Models are based on fully cured vegetation at or 
near their seasonal extinction moistures and, concurrently, at the worst part of the 
annual fire season. This tends to produce over-prediction of fire spread rates and other 
fire behavior parameters, especially in annual grass fuels. 
 
The Fuel Model parameters used by BEHAVE-Plus for grass fuels expresses an 
extinction moisture content level of 15% for annual grasses and assumes a potential heat 
release rate of approximately 8000 BTUs per pound of fuel present on the landscape, 
whether the fuel is in a “live” or “dead” condition.  
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Irrigated lawns, as proposed as part of the defensible space guidelines for the project, 
will have a fuel moisture content of at least 120%.  Fuel moisture contents of 120% result 
in green, non-cured vegetation, with all herbaceous materials remaining in the “live” 
fuel categories. As a result, grassy fuels with high fuel moisture content will produce 
flame lengths of one (1’) or less and have a rate of spread of approximately 5 chains (330 
feet) per hour when exposed to a 20 m.p.h. mid-flame wind. 
 
Finding: Providing the recommended fuel modifications to the developed residential 
parcels converts the potential rate of fire spread across the landscape from 304 feet per 
minute to 330 feet per hour. 
 
4.5.2     Defensible Space and Vegetation Management 
 
4.5.2.1 - Flammable Vegetation 
 
Strict compliance with the requirement for fuel modification zones with a 100 feet of 
depth may not be achievable on the Project Site due to site constraints. 
 
In accordance with exceptions provided in Public Resource Code 4291, property owners 
that cannot provide 100 feet of defensible space are permitted to provide primary fuel 
modification zones on their land in a manner that provides the most achievable distance 
that is possible and reasonable given the constraints identified on the property. These 
alternative defensible space mitigations are limited to the area inside each individual 
parcel and cannot extend past established property lines. 
 
The defensible space mitigations recommended for the Project site include the removal 
of combustible vegetation inside of property lines for distances, when available, of up to 
100 feet away from the exterior wall surfaces of all proposed buildings. If 100 feet of 
defensible space cannot be achieved, the distance between all building exterior wall 
surfaces and property lines shall be converted to Fuel Modification Zone 1 defensible 
space requirements and maintained in-perpetuity. 
 
4.5.2.2 – General Principles of Fuel Modification Zones for Building Pads  
 
Fuel Modification Zones are specific areas on a property where vegetation has been 
removed, planted with alternative landscaping or modified in ways that increase the 
likelihood that a structure will survive a wildfire, improve defensible space around the 
structure for firefighting activities and prevent flame contact with the building from a 
spreading fire. 
 
Under this strategy, combustible vegetation, including ornamental plants, non-native, 
naturalized or invasive plant species, are removed and are re-planted with fire- and 
drought tolerant species. Secondarily, these plants may be thinned to decrease the 
available natural vegetative fuel loading on the property. The reduction of available fuel 
effects the flame lengths and the amount of heat produced by the fire and decreases 
fuels around houses that can ignite through firebrands and ember showers produced by 
wildfires moving across the landscape.  
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Each sub-zone in a Fuel Modification Plan is designed to decrease the amount of fuel 
available to a wildfire the closer the fire gets to a building. Additionally, the amount of 
moisture retained by plants inside Fuel Modification Zones increases as the distance 
from buildings decreases.  
 
Note: It is always important to remember that adherence to Fuel Modification 
principles (removal of flammable vegetation, thinning flammable vegetation and 
providing irrigated fire resistant landscaping with in perpetuity maintenance of 
defensible space) does not guarantee structure survivability during wildfires. This 
strategy merely increases the chance of survivability to a reasonable level of relative 
safety. 
 
Because of the nature of Southern California soils, it is imperative to consider the 
potential for hillside erosion and the need for slope stabilization: 

 Every effort should be made to avoid the need for total removal of native 
vegetation on hillsides. 

  Increasing structural setbacks for proposed structures on slopes will reduce the 
amount of work required on the adjoining hillside as well as improving 
defensible space around the structure. 

  Efforts should be made to use modified native vegetation on slopes as much as 
possible to provide adequate hillside stabilization. 

  Native plants are better adapted to local topography and provide important 
wildlife habitat and protection from erosion.  
 

Erosion concerns, combined with the need to address water conservation measures, 
require the careful selection of plant species as well as the placement of pathways, 
patios, retaining walls and other landscaping features so that a well-designed fire-wise 
landscape provides an environment that accomplishes more than achieving the goal of 
fire safety mitigation. 
 
Defensible space can be accomplished in ways other than plant modification. Paved 
brick, gravel pathways, rock borders, dry streambeds, water features, swimming pools 
and other features made of non-combustible materials can contribute to a structure’s 
defensible space. Structural survivability can also be improved through the use of fire 
resistive building construction standards as outlined in Chapter 7-A of the California 
Building Code.  
 
4. 5.2.2.1 General Fuel Modification Zone Requirements 
 
 Fuel Modification Zone 1 
 

 Fuel Modification Zone 1 comprises the first defensible space area surrounding a building 
and has a minimum width of 50 feet. 

 
  Fuel Modification Zone 1 includes the level building pad. If fifty (50’) feet of defensible 

space is not obtainable around each structure on a lot, the individual lot owner is still  
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required to maintain his or her front, side and back yards to a zone depth of 50 feet on 
the flat building pad and on natural slopes or manufactured slopes around their homes 
with irrigated fire resistant Zone 1 landscaping requirements.  

 
Plants in this irrigated Zone shall not include any pyrophytes, which are high in oils and 
resins. Pyrophytes include eucalyptus, cedar and juniper species (see Appendix A - 
Prohibited Plant list). Trees must be planted and maintained so that when they reach 
maturity their branches are at least 10 feet away from any structure. 
 

 The Zone 1 fire-resistant landscaped area is permanently irrigated and will consist of fire 
resistant and maintained plantings.  Thick succulent or leathery leaf plant species are the 
most fire resistant; plants with paper-thin leaves and small twiggy branches are the least 
fire resistant.   
 

 Regular maintenance and continued irrigation is very important in Zone 1.  
 
  Plants with high moisture content are less likely to burn.  Sidewalks, concrete patios, 

decorative rock, swimming pools, and similar landscape features may be included in this 
zone (and Zone 2) as these features will not support fire travel across the landscape. 
 
This irrigated zone (unless irrigation causes erosion) consists of native and non-native 
fire resistant and maintained plantings less than 18 inches high. This Zone may also 
contain fire resistant specimen size trees or single well-spaced ornamental shrubs taller 
than 18 inches, intermixed with approved ground covers. 
 
Although all plants will burn under extreme fire conditions, research has shown that some 
types of plants, including many natives, are more fire resistant than others. 
 
The Recommended Plant List in Appendix ‘A’ includes a list of low fuel volume, non-
oily, non-resinous plants commonly refered to as “fire resistant”. 
 
The term “fire resistant plants” comes with the following caveats 

 These plants must be annually pruned 

 All dead wood and materials must be removed on an annual or as-needed basis 

 All grasses or other plant material are removed from beneath the circumference 
of their shrub and tree canopies.  

 
 The Recommended Plant List in Appendix ‘A’ includes native species occurring on the 
project property that are not considered undesirable from either a biological or wildfire 
risk management perspective if they are properly maintained by June 1st of each year. 
 

 (See Appendix D for additional Fuel Modification Zone 1 requirements). 
 
Fuel Modification Zone 2  
 

Fuel Modification Zone 2 starts at the outer perimeter edge of Zone 1 and extends 
outward for an additional 50 feet. If required by the local Fire Authority Having 
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Jurisdiction, FMZ-2 may extend beyond the minimum required 50 feet when extreme 
fuel conditions are present. 
 
Zone 2 Fuel Modifications thin existing vegetation canopies by a factor of fifty percent 
(50%), especially in undesirable plants (See Appendix A). FMZ-2 also requires the 
removal of dead and dying materials in vegetation canopies; thinning, lacing and 
pruning of branches; and mowing and weed-whipping of grasses and weedy plants.   
Landscaping and maintenance of plantings will include limited irrigation to ensure   
establishment of fire-resistant landscaping (ground covers, shrubs and trees). 

 
(See Appendix D for Fuel Modification Zone 2 requirements) 
 
4.5.2.2.2 - Defensible Space Around Buildings 
 
Fuel modification zones are required around every building designed for human 
habitation and buildings designed to house farm animals. 
 
Fuel modification zones shall comply with the following requirements: 
 
     (a)  When a building is located 100 feet or more from the property line, the fuel 
modification zone shall have a depth of 100 feet from habitable buildings.  The area 
within the first fifty (50’) feet of buildings shall be cleared of non-fire resistive 
vegetation and re-planted with fire-resistant plants or approved irrigated landscaping.  
In the area between 50 to 100 feet from a building, all dead and dying vegetation shall 
be removed.  Native vegetation may remain in this area if the vegetation is modified and 
thinned so that combustible vegetation does not occupy more than 50% of the area.  
Trees may remain in both areas provided that the horizontal distance between crowns of 
adjacent trees and crowns of trees and structures is not less than 10 feet.   
 
     (b)  When a building or structure in a hazardous fire area is setback less than 100 feet 
from the property line, the requirements above shall be met to the extent possible in the 
area between the building and the property line. 
 
     (c)  The building official and the FAHJ may provide lists of prohibited and 
recommended plants. Samples of prohibited and recommended plant lists are included 
in Appendix A. 
 
     (d)  When the subject property contains an area designated to protect biological or 
other sensitive habitat or resource, no building or other structure requiring a fuel 
modification zone shall be located so as to extend the fuel modification zone into a 
protected area. 
 
All required Fuel Modification Zones and Defensible Spaces shall be in place prior to 
Final Building Inspection and issuance of a Certificate of Occupancy. Fuel Modification 
Zones and Defensible Space shall be maintained in perpetuity. 
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Representatives of the San Diego County Fire Authority shall have the right to enter 
private property to insure the fuel modification zone requirements are met. 
 
 
4.5.3 Vegetation Management Practices 
 
Fuel Modification Zones must be maintained to fulfill the requirements of this Fire 
Protection Plan and meet the requirements of the San Diego County Fire Authority. 
Maintenance shall include, but is not limited to, initial planting, weeding, irrigation 
installation, maintenance and plant pruning, the removal of dead or dying and downed 
vegetation and replacement of plants as required. 
 
The following requirements shall apply to this project: 
 

1. Each property owner shall be responsible for all irrigation and landscaping of 
Fuel Modification Zones within their property boundaries. Fuel Modification 
Zones and Defensible Space shall be limited to the area within established 
property lines and shall not extend off-site of established parcels. 

2. The San Diego County Fire Authority will hold each parcel owner within the 
proposed project accountable for enforcement of all wildfire protection issues 
discussed in this Fire Protection Plan. 

3. Each property owner shall not allow dumping of trash or disposal of yard 
trimmings within Fuel Modification Zones and Defensible Space areas. 

4. The SDCFA, or its designated representative(s), shall decide any disputes relating 
to individual lot landscaping or fuel treatments involving the interpretation of 
this Fire Protection Plan. Decisions made by the SDCFA shall be final and 
binding on property owners. 

5. If modifications to the Tentative Map Plans occur, any and/or all of the Fire 
Protection Plan may be revised at the discretion of the SDCFA. 

6. All exterior boundaries of Zones 1 and 2 Fuel Modification Zones shall be 
permanently marked on the ground for the purpose of guiding annual fuel 
management maintenance and inspection operations. The most reliable markers 
are steel fence posts with a baked-on painted finish. The upper half of the 
aboveground portion of the fence post shall be painted a bright “day-glow” 
orange color to improve visibility. Fuel Treatment Zone markers shall be spaced 
so that other markers on each side of installed markers can be readily seen from 
that marker.  

7. Brush removal shall be completed prior to commencing any flammable 
construction. 

8. During construction at least 50 feet of clearance around the structures shall be 
free of all flammable vegetation as an interim fuel modification zone during 
construction of any structure. 

9. Debris and trimmings produced by thinning and pruning will be removed from the site  
10. The annual completion of all designated Fuel Modification Treatments will occur 

before June 15th. 
11. All individual landscaping plans, including additional structures, will comply with 

the Fire Protection Plan. 
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12. Trees and plants will be planted in accordance with the County of San Diego 
Approved Plants for Defensible Space in Fire Prone Areas List as shown in 
Appendix A or as approved by the SDCFA. 

 
 
4.6 Cumulative Impact Analysis 
 
San Diego County’s weather, fuel, and terrain contribute to the development of intense, 
uncontrolled wild fires as evident by the recent Cedar, Paradise and Otay fires of 
October 2003 and the Witch, Harris and Poomacha Fires of 2007.   
 
The areas of greatest concern for the impact of wild fires on developments are projects 
immediately adjacent to, or intermixed with, undeveloped wild land areas or 
unmanaged vegetation stands in Open Space preserves.  As the population of San Diego 
County increases and the Wildland Urban Interface (WUI) expands, fire hazards and 
risks will continue to be encountered. Vehicle access to residential subdivisions next to 
WUI areas or Open Space easements and an increase in other human activities in these 
areas increases the risk of property loss, injury or death and contribute to the impact of 
potential wild land fires.  
 
 
The proposed development of the parcel is a partial “in-fill” project between existing 
developed residential properties and unmanaged vegetative fuel beds.  
 
NOTE: There are physical indications on Jamul Highlands Road that the approximately 
14 acre parcel immediately south the Project Site will have a proposed land division to 
four parcels and will be available for development in the near future. In combination 
with the Project Site, this will remove approximately twenty-five (25) acres of brush 
covered land from the surrounding area, which has been mostly developed for single 
family dwellings. 
 
TPM-21255 proposes a four (4) lot land division, including an existing, approved parcel, 
for future residential development on a currently undeveloped parcel covered with 
unmanaged native, naturalized and invasive vegetation. The existing undeveloped parcel 
represents a potentially significant fire hazard to adjacent off-site properties and creates 
an unrestricted path of fire extension into developed residential areas. These threats will 
continue until the mitigations proposed by this Fire Protection Plan are implemented 
with the development of the four parcels. 
 
Development of the TPM-21255 property will take advantage of the existing water 
distribution infrastructure for water supply and fire hydrant distribution. In exchange, 
the parcels will be added to the service rolls of Otay Municipal Water District customers 
and will be expected to participate in service fees and the costs of future infrastructure 
improvements.  
 
Development of the TPM-21255 properties will have a positive impact on San Diego 
County Fire Authority finances. The current San Diego County Fire Mitigation Fees, 
based on $0.56 per square foot of habitable space, will provide an initial return of 
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between $1400.00 (anticipated 2500 square foot Single Family Dwelling) to $2240.00 
(4000 sq.ft. SFD) to the District for capital improvements such as apparatus 
replacement, hose purchase, fire station maintenance and firefighting equipment. 
 
Based on a minimum $400,000 sales price, the proposed single family dwelling on the 
project site will produce an annual combined and approximated property tax and 
assessment fee income of $ 4100.00 to the County of San Diego and the SDFCA. These 
figures are based on estimated $4000.00 per year in 1% general San Diego County 
property taxes per residence and Fire Suppression Assessment of $100.00 per parcel 
(ten units per SFD) 
 
 

CHAPTER  5  
 MITIGATION MEASURES & DESIGN CONSIDERATIONS 

 
5.1 – Road and Access Mitigations 
 
5.1.1 Existing Road and Access 
 
Jamul Highlands Road is a public street with an asphaltic concrete driving surface that 
appears relatively well maintained. The paved width of Jamul Highlands Road is forty 
(40’) feet curb-to-curb as measured between paved berms.  
 
The proposed private road serving the Project site exhibits original and unfinished 
grading, with a decomposed granite and dirt surface measuring twenty-six (26’) feet. 
 
The County of San Diego has indicated that over-length road conditions exist at the 
project site. The travel distance between the cul-de-sac at the west end of the Project’s 
proposed private roads is approximately 1600 feet from the intersection of Jamul 
Highlands Road and Lyons Valley Road, where two directions of evacuation travel 
become available. 
  
5.1.2 – Proposed Mitigations 
 
The following strategies are submitted as Alternate Means of Compliance Mitigations 
for the over-length roadways proposed for the Project: 
 

1. Fire apparatus access roads shall have a minimum unobstructed paved width of 
twenty-four (24’) feet. Fire apparatus access roads for purposes of this mitigation 
strategy include Jamul Highlands Road and the proposed private road exclusively 
serving the project site. 

 
Findings: 
 

A. Jamul Highlands Road provides an unobstructed paved width of forty (40) feet 
from the Project Site entrance to Lyons Valley Road. 



TPM 21255      Jamul Highlands Fire Protection Plan   September 2017              Page 44 
 

B. There are no constraints or narrow points along Jamul Highlands Road between 
the Project Site and the intersection of Jamul Highlands Road and Lyons Valley 
Road. 

C. The proposed private road exclusively serving the Project has a graded width of 
twenty-six (26’) feet. The private road will be paved to Code required twenty-four 
(24’) feet as part of development requirements. 

D. The Project Site is on lands designated as State Responsibility Area for wild fire 
suppression responsibility.  

E. CCR Title 14 regulating fire protection matters for SRA indicates that the 
minimum width for residential buildings is twenty (20’) feet. 

F. For some areas of San Diego County, Consolidated Fire Code Table 503.2.1.1 
indicates that road phasing width requirements are available for single family 
dwellings on existing legal parcels. Parcel # 1, prior to the proposed lot division, 
is a legally existing parcel with a County approved grading permit for the private 
roadway that serves the other proposed parcels on the Project Site. 

G. Per Table 503.2.1.1, four (4) single family dwellings are allowed an improved 
paved width of twenty (20’) feet. 

 
Mitigations: 
 

1. The improved graded width of the proposed private road serving the Project site 
is twenty-six (26’) feet. The private road will have a paved width of twenty-four 
feet, which meets the County Fire Code’s improved paved width requirement and 
the SRA minimum required width by four (4’) feet. 

 
2. The improved paved width of the Jamul Highlands Road serving the Project site 

is forty (40’) feet. This exceeds the minimum improved paved width by sixteen 
(16’) feet and the SRA minimum required width by twenty (20’) feet. 
 

3. The private road shall provide a paved all-weather driving surface capable of 
supporting the imposed load of a 75,000 lb. fire apparatus. 
 

4. Private driveways for single family dwellings shall have a minimum improved 
paved width of sixteen (16’) feet. Private driveways shall be required to meet the 
weight bearing capacity of private and public roadways for fire apparatus weight 
impositions. 
 

5. Roadways and driveways shall have a maximum grade of 20%. Road gradients 
between zero (0%) and fifteen (15%) per cent shall be paved with asphaltic 
concrete (asphalt; macadam) surfaces. Road grades between fifteen (15%) and 
twenty (20%) per cent shall be paved with Portland cement concrete driving 
surfaces with a deep broomed finish that is perpendicular to the direction of 
apparatus travel to enhance traction. 
 

6. The angle of approach and departure at the intersection of driveways and roads 
shall not exceed seven (7) degrees of a 12% slope. 
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7. Electric gates are proposed for the entrance to the Project site upon completion of 
the development. To mitigate for the over length road condition, the gates shall 
be provided with an approved emergency key operated switch that overrides all 
command functions and opens the gate, locking it in the open position. This will 
allow additional emergency response resources to enter the Project Site without 
further delay. In addition to the emergency key switch, the gate(s) shall be 
provided with an approved emergency traffic controlling strobe light sensor that 
will activate the gate on the approach of emergency response vehicles (SDCCFC 
503.6). Automatic gates shall be provided with battery back-up systems or 
manual mechanical disconnects in the event of power failures.  
 

8. Electric gates shall be allowed to serve individual parcel driveways on the private 
road serving the Project site. Automatic gates across private driveways shall be 
equipped with an approved emergency key-operated switch that overrides all 
command functions and opens the gate. Automatic gates shall be provided with 
battery back-up systems or manual mechanical disconnects in the event of power 
failures. 
 

Finding: There are a number of private roadways adjacent to and further south of the 
proposed Project Site that have automatic gates across fire apparatus access 
roads/private streets. 
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9. Electric gate openers shall be listed according to UL Standard 325 and shall be 

designed, constructed and installed to comply with the requirements of ASTM 
F2200. 
 

10. All roads, excluding private driveways, with an improved paved width of less than 
thirty-six (36’) shall be considered Fire Apparatus Access Roads (Fire Lanes). 
 

11.  Fire Lanes will be identified by an approved sign at the gated entrance to the 
development site. The language on the gateway sign shall indicate that the 
primary road servicing the Project site is a Fire Lane and establishes a no parking 
stipulation along that roadway. The Fire Lane shall extend from the private road 
intersection with Jamul Highlands Road to the entrance of the cul-de-sac bulb.  
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Typical Approved Gateway Fire Lane/No Parking Sign 

 
NOTE: The content a proposed gateway fire lane identification sign for the Project Site 
does not necessarily need to follow the format and content of the typical sign referenced 
above. Content and format of the gateway sign will be open for discussion with SDCFA 
and County of San Diego DPS representatives. 
 
5.2 – Water Supply Mitigations 
 
5.2.1 Existing Water Supply 
 
The Otay Municipal Water District has issued a Project Facility Availability Form 
indicating that a) the Project Site is within the District and b) that existing District 
infrastructure has the capability of adequately servicing the Project Site and its proposed 
single family dwellings. 
 
A 10” ACP water main has been installed beneath the Jamul Highlands Road right-of-
way corridor. The water district has indicated that the water pressure available at the 
fire hydrant is approximately 110 p.s.i.  
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The Otay Municipal Water District has installed a residential style (one 2-1/2” and one 
4” discharge port) fire hydrant approximately 150 feet north of the intersection of Jamul 
Highlands Road and the private road proposed to service the Project site. 
 
The County of San Diego has required the installation of water storage tanks on existing 
Parcel # 1. The property owner has installed two 10,000-gallon water storage tanks on 
the upper portions of Parcel#1, as indicated on the Project Site map. The installed water 
storage tanks have double the minimum required capacity of 10,000 gallons for 
proposed buildings with occupiable spaces over 1500 square feet. 
 
The Otay Municipal Water District has required the following installations at the Project 
Site: 

1. Plans developed for any fire service purposes must be in accordance with District 
Standards 

2. Fire service lines (intended for commercial automatic fire sprinkler systems) 
shall be provided with a reduced pressure back-flow preventor device. 

3. The fire service line shall not be connected directly to buildings and is solely 
intended for fire protection purposes only. 

4. Water furnished for fire hydrants and commercial fire sprinkler services shall be 
used only for fire protection purposes. 

 
5.2.2 Proposed Mitigations 
 
Findings: 

1. All proposed building pads are within the required hydrant spacing distance for 
the hydrant north of the Project private road entrance. Estimated fire flows from 
the hydrant is 2500 g.p.m.  

2. The on-site 20,000-gallon storage tanks are supplemental water supply sources 
for the more reliable public water infrastructure system. 

 
The Project is in compliance with established water supply standards.  
 
Provision of two 10,000-gallon water storage tanks on the Project site 
exceeds minimum County standards for on-site storage facilities and 
provides additional water services that are not usually required with the 
compliant installation of a fire hydrant and public water delivery 
infrastructure immediately adjacent to, and available to, the Project.  
 
No additional mitigations are required. 
  
 
5.3 – Ignition Resistant Construction and Automatic Fire Sprinkler 
Mitigations 
 
5.3.1 Existing Structures 
 
There are no existing structures at the project site. 
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5.3.2 Proposed Mitigations 
 
All new and future buildings and structures will be required to conform to Chapter 7-A 
of the County of San Diego Building Code for Ignition Resistant Building Construction 
Standards for Wildland-Urban Interface Areas and California Building Code Chapter 7-
A construction standards. 
 
Examples of detailed, but not-all-inclusive, requirements for building construction in 
Very High Severity Areas are included in Appendix C.  
 
All new habitable residential buildings, structures and attached garages shall have 
National Fire Protection Association Standard 13-D compliant automatic residential fire 
sprinklers installed per the San Diego County Consolidated Fire Code standards and 
requirements. 
 
Findings: 
 
Residential automatic fire sprinkler systems compliant with NFPA 13-D are designed to 
control incipient stage fires to the room of origin and allow the occupants to escape from 
the premises before flashover occurs in the building. 
 
 Statistics about the design and effectiveness of NFPA 13-D sprinkler systems indicate that 
these fire protection systems effectively control and extinguish incipient stage fires with 
the activation of one or two sprinkler heads before the arrival of the fire department. 
 
NFPA 13-D Residential Sprinkler Systems that do not have a water supply connection to 
a permanent water distribution main system are required to have a minimum ten (10) 
minute discharge time when supplied from water storage tanks or other private water 
distribution and storage system.  
 
All residential fire sprinkler systems in the Project Site will be connected to an Otay 
Municipal Water District maintained and operated domestic water system with an 
unlimited supply of water. 
 
 The presence and operation of the NFPA 13-D residential sprinkler systems should 
effectively contain, if not control, foreseeable room and contents fires inside of 
residential buildings before the arrival of responding Fire Department resources. 
 
5.3.3 Recommended Mitigations: 
 
In the event that the San Diego County Fire Authority or SDFCA Fire Prevention Office 
requires additional mitigations for defensible spaces having less than 100 feet of depth, 
the following mitigations may be available if reasonably required: 
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A. Substitute twenty (20) minute dual pane windows with dual pane windows tested 

and listed by an approved Testing Laboratory. These windows may have a 

minimum one-half (1/2) hour  or forty-five (45) minute fire resistive rating. 

B. Substitute any proposed sliding doors with dual-pane vinyl or tempered glass 

with those as recommended in “A”.  

C. Extend any proposed balcony decks and platforms to the maximum permitted 

depth allowed by the Building Code to: 

1. Prevent vertical fire extension from floor-to-floor through building 

openings 

2. Limit the impact of convective heat plumes on exposed windows and 

openings 

3. Balcony overhangs shall be constructed with non-combustible or 

minimum one-hour Fire Resistive rated coverings. 

D. Limit the maximum area of exterior wall openings based on California Building 

Code Table 705.8, dependent upon built-in fire protection and distance between 

the exposed building and wild land fire sources. 

E. Provide Automatic fire sprinklers beneath balconies on the west and north side of 
the building that overlook the Open Space Area. Fire sprinklers may be sidewall 
or standard spray pendant types. 

 
F. If reasonably required, and as a last case mitigation, provide automatic fire 

shutter systems on exposed windows and doors incorporating windows. 

 

 
Typical Window Fire Shutter Assembly 
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5.4 -  Defensible Space and Fuel Modification Mitigations 
 

As previously stated, Fuel Modification Zones on properties are areas where vegetation 
has been removed, planted with alternative landscaping or modified in other ways to 
increase the likelihood that structures will survive a wildfire, improve defensible space 
around the structure for firefighting activities and prevent flame contact with the 
building from spreading fires. 
 
The project site is on a mild to moderately steep east aspect hillside (average slope 14.7% 
with maximum 19.4%) on the west side of the Jamul Highlands Road right-of-way. 
Vegetation on the Project Site is a mixture of Southern California Chaparral shrub and 
brush types. The vegetative fuels have uninterrupted continuity and fuel heights 
exceeding seven (7’) feet over extended areas of the Site.  
 
The estimated fuel age is five (5) to forty plus (40+) years.  
 

 
Proposed Defensible Space & Fuel Modifications  

 
After site visitation and evaluation of the fire behavior characteristics and identified 
hazards of the flammable vegetation on the Project site, the following defensible space 
and fuel modification recommendations are proposed. 
 
The proposed combination of required defensible space around structures and 
enhanced fire resistive building code requirements for the project site will remove 
and/or modify the existing highly flammable natural vegetation, creating an entirely 
different fuel model most resembling Urban Development (NB-1).  
 
 Fuel Model NB-1 includes lands covered with suburban development that will not 
support wild fire spread but may experience structural fire losses during vegetation fire 
incidents. Building ignitions usually occur from house to house exposures or from 
firebrands, neither of which are modeled by current Fuel Model parameters. 
 
5.4.1 – Proposed Mitigations 
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Parcel # 1 
 
Parcel # 1 is at the northwestern corner of the Project site and has a gross lot size of 
3.075 acres. This parcel was previously approved for development and is considered the 
existing parcel on the Project Site. 
 
Parcel # 1 has been graded and has a split level configuration. 
 
The upper pad is graded relatively flat and two 10,000-gallon water tanks have been 
installed near the northeastern corner of this area.  
 

The lower level has been graded and is relatively flat. It is depressed below the upper 
pad by an estimated twenty (20’) feet of height difference. Along the northern property 
line, the lower level pad has been designed to have prominent swale, with the flat 
grading lower than the adjacent undeveloped property. The swale line curves behind the 
proposed building pad in a northeast to southern configuration, forming a barrier 
between the proposed single family residence on this parcel and existing unmanaged 
vegetative fuels on the adjacent property. 
 

 
Parcel # 1 Proposed Fuel Modification Zones & Defensible Space 
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Configuration and Grading of Parcel # 1, Looking Northeast from Water Tank Pad 

 
 
Proposed Defensible Space and Fuel Modifications 
 
Beyond the upper pad of this lot, most of the western part of Parcel # 1 may remain in 
an unmanaged state or can be treated as Fuel Modification Zone 3. Fuel Modification 
Zone 3 would be a modification of FMZ-2 Standards, with 25% thinning of fuels at the 
extreme west side of the area, progressing eventually to 50% thinning as distance 
towards the eastern portion of this area increases. 
 
On the south side of the “shoulder” of Parcel 1, a forty (40’) foot wide by 225-foot long 
strip of Fuel Modification Zone 1 defensible space will be established along the property 
line with Parcel # 2 (or Fuel Modification Zone 2, if approved and reasonably required 
by the FAHJ). 
 
On a west-to-east axis, the following defensible space is available between the proposed 
building and property lines: 

 Fifty (50’) feet of FMZ-1 defensible space 

 One-hundred (100’) feet of FMZ-2 defensible space 
 
On the south side of Parcel 1, all lands will be modified to provide FMZ-1 defensible 
space. One-hundred (100’) feet of defensible space is available, with depth of defensible 
space extending to the center line of the private roadway between Parcels 1 and 2.  
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On the north side of Parcel 1, the distance between the proposed building and the 
property line measures as follows: 

 Northwest corner – thirty-one (31’) feet 

 Northeast corner – forty-four (44’) feet 
 
The topographic swale along the northern property line forms a horizontal and vertical 
separation between the buildable residential lot. 
 
Mitigations for North Property Line Area: 
 

1. All land between the proposed building and the northern property 
will be treated to establish in-perpetuity FMZ-1 defensible space. 

 
2. A CMU or other approved block fire and heat deflection wall, with a 

minimum height of four (4’) feet, will be erected along the northern 
property line. The heat-fire deflection wall will parallel the northern 
property line facing the proposed residential building. 

 
3. Off-Site Mitigations: The Project Site developer has an agreement 

with the neighboring property owner to the north which allows the 
Project developer and future residents to conduct fuel modification 
work on the adjacent property to provide a 100 feet of defensible 
space for parcels on the north side of the Project site. 

 
Parcel 2 
 
Parcel # 2 is at the southwestern corner of the Project site and has a gross lot size of 
3.025 acres. 
 
Except for a partial driveway entrance area, Parcel # 2 has not been graded and the 
vegetation is in its natural state and condition. 
 
 

 
 

Parcel # 2 Proposed Fuel Modification Zones & Defensible Space 
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Parcel # 2, Looking West from Partially Graded Proposed Driveway Entrance 

 
Proposed Defensible Space and Fuel Modifications 
 
Most of the western part of Parcel # 2 may remain in an unmanaged state or can be 
treated as Fuel Modification Zone 3.  
 
On a west-to-east axis, the following defensible space is available between the proposed 
building and property lines: 

 Fifty (50’) feet of FMZ-1 defensible space 

 One-hundred (100’) feet of FMZ-2 defensible space 
 
On the south side of Parcel 2, all lands will be modified to provide FMZ-1 defensible 
space.  
 
On the north side of Parcel 2, when combined with the recommended FMZ-1 defensible 
space on Parcel # 1 referenced above, one-hundred (100’) feet of defensible space is 
available. The depth of this defensible space extends to the center line of the private 
roadway between Parcels 1 and 2.  
 
Mitigations for South Property Line Area: 
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1. All land between the proposed building and the southern property 

will be treated to establish in-perpetuity FMZ-1 defensible space. 
 

2. A CMU or other approved block fire and heat deflection wall, with a 
minimum height of four (4’) feet, will be erected along the southern 
property line. The heat-fire deflection wall will parallel the southern 
property line facing the proposed residential building. 

 
3. Off-Site Mitigations: The Project Site developer has an agreement 

with the neighboring property owner to the south which allows the 
Project developer and future residents to conduct fuel modification 
work on the adjacent property to provide a 100 feet of defensible 
space for parcels on the south side of the Project site. 
 

Parcel 3 
 
Parcel # 3 is at the northeastern corner of the Project site and has a gross lot size of two 
(2) acres. 
 
Parcel # 3 has not been graded and the vegetation is in its natural state and condition. 
 
 

 
 

Parcel # 3 Proposed Fuel Modification Zones & Defensible Space 
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Parcel # 3, Looking East from Parcel # 1 

 
Proposed Defensible Space and Fuel Modifications 
 
At the southwest and northeast corners of the Parcel, vegetative fuels are more than 100 
feet from the proposed building pad and anticipated exterior walls of a proposed 
residential building. This vegetation may remain in an unmanaged state or can be 
treated as Fuel Modification Zone 3.  
 
On a west-to-east axis, the following defensible space is available between the 
anticipated location of a building and property lines: 

 Fifty (50’) feet of FMZ-1 defensible space 

 One-hundred (100’) feet of FMZ-2 defensible space 
 
On the south side of Parcel 3, all lands will be modified to provide appropriate FMZ-1 
and FMZ-2 defensible space depending distance from the proposed residential pad.  
 
On the north side of Parcel 3, the distance between the edge of the proposed building 
pad and the property line measures as follows: 

 Northeast corner – thirty-one (31’) feet 

 Northwest corner – approximately sixty (60’) feet 
 
 
 
 



TPM 21255      Jamul Highlands Fire Protection Plan   September 2017              Page 58 
 

Mitigations for North Property Line Area: 
 

1. All land between the proposed building and the southern property 
will be treated to establish in-perpetuity FMZ-1 defensible space. 

 
2. A CMU or other approved block fire and heat deflection wall, with 

a minimum height of four (4’) feet, will be erected along the 
northern property line. The heat-fire deflection wall will parallel 
the northern property line facing the proposed residential 
building. 

 
Parcel # 4 
 
Parcel #4 is at the southeastern corner of the Project site and has a gross lot size of 2.4 
acres. 
 
Parcel # 4 has not been graded and the vegetation is in its natural state and condition. 
 
 
 

 
Proposed Parcel # 4 Fuel Modifications and Defensible Space 
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Parcel #4, Looking East from Property Line of Parcels 2 & 4 

 
Proposed Defensible Space and Fuel Modifications 
 
Most of the western part of Parcel # 4 may remain in an unmanaged state or can be 
treated as Fuel Modification Zone 3.  
 
On a west-to-east axis, the following defensible space is available between the proposed 
building and property lines: 

 Fifty (50’) feet of FMZ-1 defensible space 

 One-hundred (100’) feet of FMZ-2 defensible space 
 
On the south side of Parcel 4, approximately 125 feet of space is available between the 
proposed building pad and the southern property line. The land on the south side of the 
proposed building pad will be modified to provide appropriate FMZ-1 or FMZ-2 
defensible space as determined by distance from the building pad.  
 
On the north side of Parcel 4, adequate space is provided for both FMZ-1 and FMZ-2 
defensible space when defensible space extends to the center line of the private road 
serving the Project site.  
 
The Project grading plan indicates that Parcel # 4 has a proposed CMU retaining wall 
that forms the southern perimeter of the proposed building pad. This retaining wall may 
act as a heat and fire deflection wall as recommended for placement on Parcels 1 and 2. 
 
Mitigations: 
The design of Parcel # 4 has sufficient land mass to provide 100 feet of 
defensible space and Fuel Modification without further mitigation(s). 
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Roadside and Driveway Defensible Space 
 
Driveway Fuel Modification Zones 
 
All driveways shall provide a Roadside Fuel Modification Zone.  
 
Driveway Fuel Modification Zones shall have a minimum dimension of thirty (30’) on 
each side of the driveway.  
 
Driveway Roadside Fuel Modification Zones shall comply with Fuel Modification Zone 1 
requirements. No flammable vegetation shall be planted, or allowed to remain, in the 
area used for designated Roadside Fuel Modification Zones.  
 
Driveway Fuel Modification Zones may be incorporated into the areas designated as 
parcel Fuel Modification Zone 1. Driveways traversing designated Fuel Modification 
Zone 2 and non-mitigated parcel areas shall provide in-perpetuity Fuel Modification 
Zone 1 mitigations for depth and vegetation management. 
 
 
Road Side Fuel Modification Zones 
 
Roadside Fuel Modification Zones shall be provided along the lengths of all proposed 
Project streets.  
 
Roadside Fuel Modification Zones shall have a minimum depth of thirty (30’) feet on 
each side of the street’s right-of-way. Roadside Fuel Modification Zones shall provide in-
perpetuity Fuel Modification Zone 1 mitigations. No flammable vegetation shall be 
planted, or allowed to remain, in any designated Roadside Fuel Modification Zone area. 
 
5.4.2 Property Line Setbacks 
 
The minimum Fire Setback from any property line in designated High Fire Hazard 
Areas is generally thirty (30’) feet. Exceptions may be allowed for parcels smaller than 
one acre, upon review and approval from the Fire Authority Having Jurisdiction. 
Minimum setback from property lines abutting national forests, open space preserves, 
and designated riparian areas is 100 feet.  
 
Top of Slope Setbacks for single story residences shall be a minimum of fifteen (15’) feet 
with a maximum building height of twelve (12’) feet. Two story residences shall have a 
minimum Slope Setback of thirty (30’) feet.  
 
Finding: All proposed buildings and building pads on the Project site meet the 
minimum thirty (30’) foot property line setback. 
 
5.4.3 - Defensible Space Vegetation Exemptions 
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1. Single specimens of trees, ornamental shrubbery or similar plants used as ground 
cover if they do not form a means of spreading fire in natural vegetative growth to 
any structure. 

2. Grass and other vegetation more than fifty (50’) from buildings or structures and 
less than eighteen inches (18”) in height above the ground may remain when 
necessary for soil stabilization and erosion prevention. 

 
5.4.4 Non-Combustible Block Fire and Heat Deflection Walls 
 
As a last resort option, and if reasonably required, non-combustible fire and heat 
deflection block walls around the perimeter of buildings can provide a barrier that will 
mitigate the impact of unmanaged vegetation present outside of the Project site on 
adjacent undeveloped lands. 
 
The following explanation of the fire protection benefits of non-combustible fire and 
heat deflection block walls is presented for informational purposes only. 
 
 Non-combustible fire and heat deflection walls provide physical separation of the 
proposed buildings on two planes: 

o horizontal and lateral distance to vegetative fuel beds and  
o vertical and non-combustible separation from fuel beds.  

 
Many jurisdictions in California (i.e. – Riverside County, San Bernardino County, and 
L.A. County) allow using non-combustible walls for radiant and convective heat 
protection when fully code compliant fuel modification zones are not possible because of 
site constraints.  
 
When accepted, the walls are placed between the structure and adjacent, down-slope 
fuels and are usually in alignment with the downslope flow of anticipated Santa Ana 
wind events.  
 
Non-combustible walls are a voluntary, alternate means of compliance mitigation tool 
used to protect projects from unusual fire exposure problems where other mitigations 
maybe inadequate.  
 
Non-combustible fire and heat deflection walls provide a number of fire protection 
benefits:   
 
1. The walls enhance the effectiveness of built-in fire resistive construction 
 
The Department of Homeland Security, on its Lessons Learned Information Sharing 
web-site, has published a case study in which fire resistive block walls contributed to the 
successful defense of a home in the Ramona area in eastern San Diego County during 
the 2007 Witch Fire.  
 
There was no fire suppression activity taken by fire department personnel during this 
incident. 
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The building was a ranch-style single family dwelling with adobe brick walls, a tiled roof 
(equivalent to a Class A fire resistive roof), and fire resistive exterior doors and 
windows. A four foot (4’) high adobe wall, approximately thirty (30’) from the structure, 
served as a “fire break”.  
 
 The Witch Fire burned through the neighborhood on October 21, 2007. Witnesses 
stated that the flame front and its residual burning in the area lasted for approximately 
two hours. 
 
 The structure did not have enclosed eaves and some of the vegetation and trees in the 
Defensible Space area were not code compliant. The homeowner found cinders on 
window sills, evidence that the fire resistive dual-pane windows prevented the fire from 
entering the structure.  
 
A neighboring building, without benefit of a fire resistive block wall, and built with 
similar construction methods, burned to the ground. 
 
2. The walls will remove vegetative fuels from the fire front  
 
A flame front moving across the sloped landscape adjacent to the developed Project Site 
will encounter the vertical non-combustible retaining wall, causing a drastic reduction 
of fuel that carries fire across the ground.  
 
With a sudden lack of available fuel, there will be an immediate reduction of rate of 
spread and heat production; active and aggressive fire progression will stop and the heat 
released will be deflected and expended into the atmosphere by micro-climate upslope 
convective wind patterns. 
 
Finding: Fire resistive perimeter walls are extremely effective when used at the top of 
slopes where light and moderate fuels are present.  
 
3. The non-combustible walls will influence upslope winds and change fire 

behavior 
 
The extreme fire behavior produced by high winds bends the flame front over and it can 
be, at times, traveling parallel to the ground.  
 
The retaining walls, and the lands on the slope next to the walls, are subjected to hours-
long solar radiation heating. Upper slope and vertical surfaces will receive more radiant 
heating than areas at the base of the slopes, thus increasing the ground and fuel 
temperatures in the upper regions. The differential in temperatures between upper and 
lower levels of the slope will induce a convective upslope wind pattern, with the 
atmosphere naturally seeking equilibrium between disparate pressure zones on the 
slope. 
 
Flame fronts influenced by normal (afternoon southwest wind) wind patterns and Santa 
Ana wind events (northeast winds) will move across slopes until encountering the 
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retaining walls. Updrafts from slope convective heating, and a drastic reduction in 
available fuels, will create a vertical wall of air and wind pressure at the retaining walls 
that will interrupt normal cross-slope wind influence on fire spread. The upslope winds 
will have a tendency to push the fire back on itself at the edge of the retaining walls. Up- 
and cross-slope winds and the fire will seek a travel path offering the least resistance 
and subsequently move back and away from the vertical walls and into vegetative fuels 
adjacent to the Project site.  
 

 
Illustrative Example of Upslope Winds on Cross-Slope Burning Patterns 

 

Concrete Masonry Unit block walls are a non-combustible construction material which 

has excellent fire resistive properties. The fire resistive characteristics of concrete block 

walls are well established by testing and are a function of the types of aggregates used to 

manufacture the blocks and their thickness. CMU blocks are manufactured with a blend 

of aggregate types; this condition is discussed by the ICC and the International Building 

Code by referencing Standard TMS-216.  

FIRE RESISTIVE RATING OF 60% GRAVEL 40% PUMICE AGGREGATE 

BLEND CMU WALLS 

Nominal Block Width (in.) Block  Cell Treatment  

 Partial Fill Cells Solid Fill Cells (1) 

4 1 hour 1 hour 

6 1 hour 4 hours (2) 

8 2 hours 4 hours 

10 3 hours 4 hours 

12 4 hours (2) 4 hours 
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(1) – Cells can be filled with grout, loose fill insulation or aggregate meeting ASTM C-33 or C-331 requirements 

(2) – If the aggregate blend is changed to 70-30 to produce a denser architectural unit, the fire rating is decreased to 

three hours. 

 

At minimum, concrete block walls used to protect structures from radiant and 

convective heat and direct flame contact have a one-hour fire resistive rating.  

For aesthetics and view-scape purposes, an extension of the retaining wall with the 

installation of fire resistive view panels at the top of the wall could be provided. 
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CHAPTER 6 
CONCLUSIONS 

 
6.1 Significant Impacts Mitigated by Fire Protection Plan Requirements 
 
Due to the severity of impacts from the improper management of wild land areas, the 
existing laws are stringent and regulate all aspects of wild land fire including building 
standards, fuel modification, water availability/flow, and access.  
 
6.1.1 Emergency Services 
 
The project site is served by the San Diego County Fire Authority. The SDFCA is an all-
hazard fire protection agency that provides services year-round.  
 
Finding: The fire protection services provided by the SDFCA meets or exceeds the 
requirements to reduce the Significant Impact of providing adequate emergency 
services. 
 
 The project is zoned Semi-Rural Residential Area, SR-1, property and the majority of 
the proposed lots are two or more acres.  
 
Maximum fire travel time for SR-1 Land Use Designation for Single Family Dwellings is 
ten minutes. Estimated travel time, as published by the SDCFA Fire Prevention Office in 
project documentation, is eight minutes.  
 
Finding: Project documentation and agency recommendations have determined that 
the project meets the fire department response time requirements for this Significant 
Impact criteria. 
 
6.1.2 Access and Evacuation 
 
The primary road (Jamul Highlands Road) providing emergency access and egress 
exceeds the minimum Fire Code width, paving and slope requirements between the 
project site and the intersection where two directions of egress travel is available (Lyons 
Valley Road).  
 
There are no actual or potential bottlenecks or other constraints between the project site 
and the above referenced intersection. 
 
The private road serving the Project site exceeds the minimum Fire Code width and will 
meet paving and slope requirements between the cul-de-sac at its western terminus and 
the intersection of Jamul Highlands Road. Following the recommendations of this Fire 
Protection Plan, potential bottlenecks or other constraints on the private road serving 
the Project have been mitigated. 
 
Private roads and driveways will be provided with sufficient width to allow simultaneous 
passage of civilian vehicles and fire apparatus.  
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Fire Lanes established under the requirements of this Fire Protection Plan will be 
maintained in perpetuity according to the requirements of Section 22500.1 of the 
California Vehicle Code, allowing local law enforcement and fire officials the ability to 
enforce fire lane regulations without restrictions. When met, the Fire Protection Plan 
provisions for Access and Evacuation will meet or exceed the Significant Impacts in this 
category. 
 
Finding: When implemented, the Alternate Means of Compliance mitigations 
recommended by this Fire Protection Plan Project will provide a resolution for the over-
length fire access road for proposed parcel sizes. With these implementations, the 
proposed road enhancement will effectively provide a same practical effect as minimum 
Code requirements and resolves the requirements for this Significant Impact criteria. 
 
6.1.3 – Water Supply 
 
Adequate water supply and distribution services have been provided to the Project Site 
by the Otay Municipal Water District and by the private installation of on-site water 
storage tanks with approved fire department connections. 
 
Minimum fire flow for new development projects is 2500 g.p.m. The Otay Municipal 
Water District indicates on its Project Facility Availability Form that the existing 
infrastructure will meet the water demand needs of the Project. 
 
Finding: 
 
In the ISO Standards Manual, Guide for Determination of Needed Fire Flow, 2006 
Edition, buildings closer than forty (40’) from each other are considered to have an 
exposure impact. 
 
Using the formula: NFF= Ci (oi) [1.0 + (X+P)] 
 
The fire flow for a particular building can be determined, where: 
 
Ci = 18F (√ A) 
 
Where F = coefficient of construction (wood frame = 1.5) 
              A = effective area 
 
Oi = Occupancy type (C-2 limited combustibility = 0.85) 
 
X+P = 0.126 (exposure coefficient for wood frame building with 30’ separation) 
 
For a 2400 square foot wood frame building, the required fire flow is:  
 
NFF = C [(18)(1.5)√2400] x O (.85) x (1.0 + 0.126) 
NFF = 1191.510195 gpm 
 
Certain exceptions apply to Needed Fire Flow formula calculations: 

 The fire flow calculations only apply to commercial buildings 
 The fire flow calculations have limited application to sprinklered building 
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Thus, while a commercial building within forty (40’) of the walls of another commercial 
building has an exposure problem, the ISO does not consider a residential building thirty 
(30’) feet from another residential building as having a similar exposure problem.  This 
can be validated by dropping the construction factor of 0.126 in the exposure portion of 
the formula, whereby the needed fire flow for a 2400 square foot, fully involved single 
family residential building becomes 1058 gpm, or a difference of 133 gpm. 
 
Finding:  
 
With a non-penalizing exposure distance and exception provided by installation of 
automatic fire sprinklers, a reduced ISO fire flow requirement for buildings on the Project 
Site is allowed.  
 
With fire resistive exterior wall construction, a reduced ISO fire flow requirement for 
buildings on the Project Site is allowed.  
 
The County of San Diego Consolidated Fire Code permits calculation of required fire flow 
for proposed buildings in Wildland Urban Interface Zones to be calculated using the ISO 
Fire Flow Determination Formula. 
 
The California Building Code does not consider the less than 70 feet of Zone 2 Defensible 
Space (FMZ) as a hazardous condition and does not require fire resistive protective over 
exterior wall openings. 
 
The built-in Ignition Resistant Construction standards mandated by California Building 
Code Chapter 7-A provide sufficient protection from radiant, convection and direct flame 
contact heat exposures to prevent direct ignition from exterior exposure to wildfires. 
 
Conclusion: As an Alternate Means of Compliance, the proposed construction features 
of the buildings and the installation of automatic residential fire sprinklers provide same 
practical effect mitigation for the reduced fuel modification zone depth and defensible 
space limit of 100 feet or to the property line, whichever is closer, set by the California 
Public Resources Code 4291. 
 
The Water Supply element of Significant Impact criteria has been met by 
the Project. 
 
6.1.4 – Ignition Resistant Construction 
 
All new buildings and structures erected on the project site will be required to meet the 
County of San Diego Building Code Chapter 7-A requirements for Wildland Urban 
Interface Areas and California Building Code Chapter 7-A requirements. These 
requirements mandate the installation of automatic fire sprinkler systems compliant 
with NFPA Pamphlet 13-D Installation of Automatic Fire Sprinklers in One and Two 
Family Dwellings standards. 
 
 
 
 
 



TPM 21255      Jamul Highlands Fire Protection Plan   September 2017              Page 69 
 

Exterior Wall Openings and Exposure Distance 
 
Table 705.8 of the California Building Code regulates the maximum area of exterior wall 
openings based on the distance between buildings and the type of protection associated 
with the wall opening. 
 
All new buildings erected on the Project Site should meet Type V-A Construction. Type V-
A wood frame construction corresponds to exterior walls that have a minimum one-hour 
Fire Resistive rating. One-hour fire resistive exterior walls comply with the California 
Building Code Chapter 7-A and County of San Diego Enhanced Fire Resistive Building 
Construction requirements for exterior walls. In addition, all occupiable buildings are 
required to have automatic residential fire sprinkler systems. 
 
Considering these factors, new single family residences built on the project site will: 

 Have automatic fire sprinklers 

 Have one-hour Fire Resistive rated construction 

 Have a minimum side yard separation distance of thirty (30’) feet between 
structures 

 Are allowed to have 100% of allowable openings without restriction or fire 
resistive protection 

 

 

 
 
Roof Construction 
 
 Roof composition is an important factor in structural survivability. One study shows 
that typical single family dwellings with non-combustible roofs and thirty-three (33) to 
sixty-six feet of fuel clearance have a 95% chance of survival (Howard, et.al.,1973). A 
second study in Santa Barbara counted revealed that houses with a non-combustible 
roof and thirty-three to sixty feet of vegetation clearance had an 86% chance of survival 
(Foote, 1994). The proposed single family dwellings in the project will be required to 
have Class A non-combustible roof decks or assemblies. 
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The above Power Point slide, from a presentation given by the San Diego County DPLU 
Fire Marshal’s Office, indicates a 96 to 98% survivability rate for buildings erected 
under Enhanced Fire Resistive Construction/Chapter 7A requirements during actual, 
extreme fire behavior conditions in similar and more hazardous vegetation types than 
found on the project site. 
 
The building standards proposed by this Fire Protection Plan will provide 
a reasonable degree of ignition resistant buildings at the project site and 
reduce the Significant Impact caused by less resistive construction 
standards. 
 
6.1.5 Defensible Space and Fuel Modifications 
 
Fire behavior, under these mitigations strategies, is expected to significantly diminish 
when a wildfire encroaches upon the Fuel Modification Zones on the property line 
exposed to off-site unmanaged vegetative fuels. Vegetation management beyond a 
structure’s immediate vicinity has little effect on house ignitions unless a minimal break 
of continuous surface fuels is maintained around the perimeter of the house. For this 
reason, home site protection includes eliminating continuous ground fuels that lead 
from wild land fuel beds to the house. This can be accomplished with rock landscaping, 
cement sidewalk, green grass or by removing dried vegetation and tree needles (Jack 
Cohen, USFS). 
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In 1997, Cohen conducted full-scale experiments that revealed that a typical Type V-B 
combustible exterior residential wall thirty-three feet from a crown fire in 43 foot (13 
meter) tall Black Spruce trees. The walls on the test site only ignited when actually 
touched by flames. These full-scale fire tests are the basis for the 100-foot wide Fuel 
Modification Zones mandated by the County of San Diego and other fire jurisdictions 
across the United States. 
 
The test fires produced flame heights of 20 meters or 65.616 feet. Twenty-meter long 
flame heights are indicative of a 100 megawatt fire.  
 
The off-site Coastal Sage shrub environment on the north, south and west sides of the 
project will produce a 3.5502631035 megawatt fire. This heat energy release rate is 
approximately 3% of the energy produced by Cohen’s full scale test fires. 
 
BEHAVE Fire Modeling indicates that a wild fire moving through Fuel Model 1 or Fuel 
Model GR-1 native and invasive species annual grasses will produce a Fire Line Intensity 
of 2868 BTU/foot/second. This value can be anecdotally applied to irrigated lawns and 
used to determine ignition times for residential construction materials by using various 
formulas and tables. 
 
For example, using the formula: 
 
 tig = π kpc (Tig – To) / 2qe          (National Fire Academy Fire Dynamics pg. 5-3) 
 
where  
 
tig = time to ignition, seconds 
kpc = thermal inertia of material 
Tig = temperature of ignition source 
To = surface temperature of exposed material 
qe = incident heat flux to the material  
 
The ignition time of solid materials can be estimated. 
 
For a gypsum-based one-hour fire resistive or non-combustible stucco plaster wall (as 
required by Chapter 7A of the California Building Code) with a surface temperature of 
100 degrees (solar exposure), having a kpc of 5.8 x 105 qe (Fire Dynamics, pg. 2-15), exposed to 
radiative heat from a 1400-degree flame front thirty feet (30’) away producing 1552 
BTUs, ignition time would be 211 minutes or 3.53 hours. 
 
The BEHAVE Fire Modeling Calculation indicates that non-irrigated Fuel Model 1 and 
GR-1 light fuels under worst case 2003 Cedar Fire Event burning conditions will 
produce 2868 BTUs, equivalent to 840.324 watts or .840324 kilowatts. 
 
Referring to Fire Dynamics Figure 2-5 Damage Caused by Radiation below, the 
calculated fire crossing into the TMP 21255 Project Site from the adjacent properties, 
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with the potential ignition of landscaped lawns, will not produce sufficient radiant heat 
to cause significant damage of proposed new single family dwellings. 
 
Damage Description Heat Flux – kW/m2 

Skin burns 4.7 to 5.0 
Pain threshold 1.5 
Pain at one minute 2.1 
Plastic melts 12.0 
Cable insulation degrades 18.0 to 20.0 
Piloted ignition occurs:  
Wood 14.6 
Painted Wood 16.7 
Wood spontaneously ignites 33.5 

  
 
Type of Heat Exposure Heat Flux Value 
Flame Radiation  0-200 kW/m2 
Flame Convection 10-20 kW/m2 
Hot Gas Convection 0-10 kW/m2 
Hot Gas Radiation 0-150 kW/m2 

Table 5.5 Heat Flux Direct Contact Values, NFA Fire Dynamics 

 
While Fuel Model SH-7 (Coastal Sage shrub) vegetation produces relatively long flame 
lengths (38’) and higher burning intensities (2955 BTU/sq.ft.) as compared to grassy 
fuels, fire behavior will change when the flame front transitions into an irrigated grass 
fuel bed. Irrigated lawns, as proposed as part of the defensible space guidelines for the 
project, will have a fuel moisture content of at least 120%. 
 
Fuel moisture contents of 120% result in green, non-cured vegetation, with all 
herbaceous materials remaining in the “live” fuel categories. As a result, grassy fuels 
with high fuel moistures will produce flame lengths of one (1’) or less and have a rate of 
spread of approximately 5 chains (330 feet) per hour when exposed to a 20 m.p.h. 
mid-flame wind. 
 
 The fire behavior characteristics of irrigated grass fuels is well within the capabilities of 
fire suppression forces using non-mechanized firefighting tools to control fires in this 
vegetation type. The change of burning characteristics and intensity as fire moves across 
the grassy fuels will provide more opportunities for responding resources to take 
defensive suppression action at the established Fuel Modification Zones around the 
TPM 21255 structures (see the Fire Behavior Characteristics Chart below). 
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Conclusion: 
 
This fire protection plan demonstrates compliance or alternate means of compliance 
with the applicable regulations and standards for buildings constructed in Wildland 
Urban Interface or Very High Fire Severity Areas. It will ensure adequate compliance 
with codes/regulations and significance standards, including required fuel 
modifications and construction resistive materials.  In addition, it can be incorporated 
by reference into the project’s Final Conditions of Approval and enforced through each 
proposed structure’s Certificate of Occupancy Conditions. 
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CHAPTER 7 
LIST OF PREPARERS AND PERSONS AND ORGANIZATIONS 

CONTACTED 
Preparer(s) 
 
J. Charles Weber, CFPS # 3414 
J. Charles Weber Fire & Life Safety Consultant 
PO Box 356 
Lakeside, CA 92040 
 
 
Organization(s) Contacted 
 
San Diego County Fire Authority 
 
Otay Municipal Water District 
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CHAPTER 8 
REFERENCES AND APPENDIXES 

 
APPENDIX A 

COUNTY OF SAN DIEGO APPROVED PLANT LISTS 
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APPENDIX B 
ACCESS ROAD REQUIREMENTS 

 
All roadways serving this Project shall be a minimum of twenty-six (26) feet improved 
paved width. Private driveways shall have a minimum improved paved width of sixteen 
(16’) feet. 
 
All roads and driveways shall not exceed 20% grades. Any road or driveway between 15 
and 20 percent will be a concrete surface and have a deep broom finish perpendicular to 
the direction of travel to enhance traction. 
 
All dead-end roads (including driveways) in excess of 150 feet in length shall be provided 
with approved provisions for the turning around of fire apparatus.  
 
 All roads within the development shall be all-weather paved streets capable of 
supporting fire apparatus weighing up to 75,000 pounds. 
 

   All roads shall be provided with the approved paved driving surface prior to 
construction  and/or bringing combustible building products onto each parcel. 
 
   Gates Across Roads -   Currently, there are no entrance gates planned for this residential 
development. If in the future if gates are proposed the following shall be required:  

 Gates shall not be placed across the main private road serving the Project site. 
 

 Gates across individual driveways shall be automatic 

 Gates shall be equipped with approved emergency key-operated switches that overrides 
all gate command functions and opens the gate(s). 

   Gates may be equipped with approved emergency tract control-activating strobe light 
sensor(s) or other devices approved by the San Diego County Fire Authority Chief, which 
will activate the gate on the approach of emergency apparatus. 

 Gate opening mechanisms shall be provided with battery back-up or manual mechanical 
disconnects in the event of power failures. 

  Gates shall conform to San Diego County Fire Authority requirements and County design 
requirements DS-17, 18, and 19. 

Roads having improved paved width less than thirty-six (36’) feet shall be designated 
Fire Apparatus Access Roads (Fire Lanes). Fire Lanes shall be identified by: 

 Red curbs with white stenciled letters plainly visible from a vehicle 

 White stenciled letters on red curbs shall state “Fire Lane-No Parking” Fire 

Lane signs posted in compliance with Section 22500.1 of the California 

Vehicle Code 

 



TPM 21255      Jamul Highlands Fire Protection Plan   September 2017              Page 82 
 

                                                             APPENDIX C 
IGNITION RESISTANT CONSTRUCTION & FIRE PROTECTION SYSTEMS 

 
Several precautionary ignition-resistant construction measures will be used to reduce 
potential ignition of residences from wild land fires firebrands.   
 

All structures shall be built with Class A Roof Assemblies, including a Class A roof 
covering. 

The exterior wall surface materials shall be non-combustible, or an approved alternate, 
and shall be protected by two inch nominal solid blocking between rafters all roof 
overhangs or by stucco boxed-in eaves. 

Attic or foundation ventilation louvers or ventilation openings shall not exceed 144 square 
inches per opening and shall be covered with 1/4-inch mesh corrosion-resistant metal 
screening or other approved material that offers equivalent protection.  Attic ventilation 
shall also comply with the requirements of the California Building Code (C.B.C.). Attic 
ventilation openings or ventilation louvers in soffits, eave overhangs, between rafters at 
eaves, or in other overhanging areas shall not be permitted.   
   

Paper-faced insulation shall be prohibited in attics or ventilated spaces. 
 
All chimney, flue or stovepipe openings will have an approved spark arrester. Spark 
arrestors shall be installed to be visible for the purposes of inspection and maintenance. 

 
Glass or other transparent, translucent or opaque glazing, including skylights, shall be 
constructed of tempered glass or multi-layered panels with at least one tempered pane or 
glass block construction. Exterior glazing shall have a minimum fire-resistance rating of 
not less than 20 minutes. 
 

All residential structures will have automatic interior fire sprinklers installed according 
to the National Fire Protection Association (NFPA) 13D-Standard for the Installation of 
Automatic Fire Sprinklers in One- and Two-family Homes and Manufactured Homes 
and SDCFA standards.   
 

Rain gutters, down spouts and gutter hardware will be constructed from metal or other 
approved non-combustible material. Gutters will be designed to reduce the accumulation 
of leaf litter and debris.  
 

The first five feet of fences and other construction (gates, gate posts, fence posts) attached 
to structures shall be of non-combustible material. 
 

All projections (patio covers, unenclosed roofs and floors, and similar architectural 
appendages and projections) will be of non-combustible construction, one-hour fire 
resistive construction on the underside, or heavy timber construction.  When such 
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appendages and projections are attached to exterior fire-resistive walls, they will be 
constructed to maintain the fire-resistive integrity of the wall. 
 

Exterior balconies and decks will be of non-combustible construction, one-hour fire 
resistive construction on the underside, or heavy timber construction. Exterior decks shall 
be completely enclosed from the bottom of the deck surface to ground level and covered 
with approved non-combustible construction materials. 

 

Exterior doors will be approved non-combustible construction, solid core wood not less 
than 1-3/8 inches thick (or equivalent) and have a fire resistive rating of not less than 20 
minutes. 
  

All windows will be provided with 1/8 inch metal mesh or similar non-combustible 
screens to prevent embers from entering the structure during high wind conditions. 
 
Any damaged or replacement window, siding, roof coverings, and other mitigation 
measures will meet or exceed the original intent of the fire protection discussed in this 
Plan. 
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APPENDIX D 
DEFENSIBLE SPACE AND VEGETATION MANAGEMENT 

 
Additional Zone 1 Fuel Modification Requirements  

 
All undesirable non-native vegetation (See APPENDIX A) will be removed and 
replanted with drought tolerant, fire resistant landscaping. 
 
Vegetation may include single or cluster of trimmed fire resistant native and ornamental 
plants (oaks, sumac, toyon; SEE APPENDIX A.) 
 
Dense plant masses adjacent to the structures and at bases of trees and tree clusters will 
not be placed in this Zone.  Provide low growing, fire resistive, deep rooted, drought 
tolerant planting to maintain erosion control and soil stability, especially on 
manufactured slopes. 
 
Native or ornamental trees to be retained within fuel modification zones shall be pruned 
to maintain a vertical separation of approximately ten (10) feet above underlying shrubs 
or groundcover.  Pruning of the shrubs will minimize the impact of the tree pruning. 
 

Trees and large shrubs over 15 feet in height (oaks, sumac, toyon, etc.) shall be pruned 
to provide clearance between plants of three (3) times the height of understory plants, or 
10 feet, whichever is greater. 
 
Trees may be planted and maintained as individual specimens, or clustered with no 
more than three (3) trees in a single cluster with a minimum distance between mature 
canopies of 20 feet. Avoid planting trees directly uphill of one another.  
 

Tree canopies will not be allowed to overhang the roof of any structure; the outer edge of   
the canopies of mature trees will be a minimum of ten (10) feet from the building eaves, 
and free of all dead or dying parts. 
 

All the dead material must be pruned out of all vegetation on an annual and as- needed 
basis by June 1st of each year. 
 

Mature heights of new shrub plantings will be a maximum of 36 inches. 
 
Zone 1 Defensible Space is an irrigated landscaping zone. This zone may be irrigated 
with micro-irrigation when overhead irrigation may cause erosion. 
 
Firewood and combustible material shall not be stored within thirty (30’) of buildings 
and structures, under unenclosed spaces beneath buildings or structures, or on decks or 
under eaves, canopies or other projections or overhangs. 
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Highly flammable plant species will be permanently removed from Zone 1 Defensible 
Space because of their susceptibility to wild land fire. Additionally, certain ornamental 
plants shall not be planted or allowed to become established within the Zone 1 
Defensible Space unless otherwise specified as acceptable in the Recommended Plant 
List in Appendix A or as approved by the Fire Marshal. 
 
Additional Zone 2 Fuel Modification Requirements 

 
If shrubs are located underneath a tree’s drip line, the lowest branch shall be a least three 
times as high as the under story shrubs or 10 feet, whichever is greater. 
 

Large continuous masses of shrubs and understory less than 15 feet in height will be 
thinned to remove fuel and provide at least ten (10) feet between shrub masses, or 
individual shrubs.  Thinning will reduce the overall canopy coverage of the area a 
minimum of fifty (50) percent. 
 
Mulches, chips and other small multi-cuttings (cut to less than two inches in diameter 
and four inches in length) will only be evenly spread over the area no more than 6 inches 
at least 50 feet from structures.  This can be used to prevent grass and weed 
encroachments within the treated areas.  Mulching helps to maintain soil moisture for 
designated plants, reduces the growth of annual grasses, and minimizes soil erosion. 
 
There is a very high probability that the openings will be dominated with non-native weed 
or grass species.  Therefore, all grasses and weeds are to be mowed or weed-whipped to a 
four (4) inch stubble height by June 1st of each year or when the fuels become cured, 
whichever occurs first.  Any vegetation biomass (debris and trimmings) produced by 
thinning and pruning shall be removed from the site or converted to mulch by chipping 
and evenly distributed to a maximum depth of four (4) inches and at kept at least 50 feet 
from a structure. 
 

Additional General Fuel Modification Measures 
 
Brush removal shall be completed prior to commencing any flammable construction. 
 

During construction at least 50 feet of clearance around the structures shall be free of all 
flammable vegetation as an interim fuel modification zone. 
 
The annual completion of all designated Fuel Modification Treatments will occur prior to 
June 15th. 
 

All individual landscaping plans, including additional structures, will comply with the 
Fire Protection Plan. 
 

Trees and plants will be planted in accordance with the County of San Diego Approved 
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Plants for Defensible Space in Fire Prone Areas List or as approved by the SDFCA. 
 

Any disputes of yard landscaping regarding the interpretation of this Fire Protection Plan 
(FPP) will be decided by the SDFCA Fire Marshal.  The Fire Marshal’s decision will be 
final and binding on the landowner. 
 

 
 
 
Example of Fuel Modification Zone configuration for 100’ depth between structure and 
unmodified fuel – “tabular distance” is the required lateral distance, without regard to 
distances produced by slope inclination or declination, from the edge of buildings to the 
unmanaged vegetative fuel bed. 
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APPENDIX E 
RESIDENTIAL SOLAR SYSTEMS 

 
The County of San Diego routinely requires new land development to provide a 
minimum of 10% of the roof surface area with permanently installed residential solar 
panel systems. 
 
The following provides basic information about the impact of solar panel system 
installations and how they potentially impact Fire Department operations and safety. 
  
System Identification Markings 
 
PV systems must be provided with identification marking systems. Marking provides 
emergency responders with appropriate warning and guidance about working around 
and isolating the solar electric system. Materials used for marking the system 
components must be weather resistant.  
 
Locations or equipment to be identified: 

 Main Service Disconnect 

 Direct Current Conduit 

 Raceways 

 Enclosures 

 Cable Assemblies 

 Junction Boxes 

Marking should be placed on all interior and exterior DC conduit, raceways, enclosures, 
and cable assemblies, every 10 feet, at turns and above and/or below penetrations and 
all DC combiner and junction boxes. 
 
Access, Pathways and Smoke Ventilation 
 
Access and spacing requirements should be observed in order to:  

 Ensure access to the roof  

 Provide pathways to specific areas of the roof  

 Provide for smoke ventilation opportunities area  

 Provide emergency egress from the roof  
 

Roof access points are defined as areas: 

 where ladders are not placed over window or door openings 

  located at strong points of building construction  

 locations where there are no conflicts with overhead obstructions  
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Residential Systems—Single and Two-Unit Residential Dwellings  

Access/Pathways  

a. Residential Buildings with hip roof layouts: Modules should be located in a manner 
that provides one (1) three-foot (3’) wide clear access pathway from the eave to the ridge 
on each roof slope where modules are located. The access pathway should be located at a 
structurally strong location on the building (such as a bearing wall).  
 
b. Residential Buildings with a single ridge: Modules should be located in a manner that 
provides two (2) three-foot (3’) wide access pathways from the eave to the ridge on each 
roof slope where modules are located.  
 
c. Hips and Valleys: Modules should be located no closer than one and one half (1.5) feet 
to a hip or a valley if modules are to be placed on both sides of a hip or valley. If the 
modules are to be located on only one side of a hip or valley that is of equal length, then 
the modules may be placed directly adjacent to the hip or valley.  

Smoke Ventilation  

 
The modules should be located no higher than three feet (3’) below the ridge.  
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APPENDIX F 
BEHAVE FIRE MODELING CALCULATIONS 
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APPENDIX G 
SAN DIEGO COUNTY FIRE AUTHORITY 

FORM 399-F AND PROJECT CONDITIONS 
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APPENDIX H 
OTAY MUNICIPAL WATER DISTRICT FORM 399-W 
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APPENDIX I 
DEFENSIBLE SPACE MAPS 

 
 
 

 
Overall Project Defensible Space Map 

 
 

 
 

West Project Zone Defensible Space Map 
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East Project Zone Defensible Space Map 
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