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FIRE PROTECTION PLAN 
For The 

K. Hovnanian Home - Bella Lago Development 
City of Chula Vista, CA Tract 04-04 

 
1.0 General Description 
 
The Bella Lago Development is located in a 
declared high fire hazard zone within the City 
of Chula Vista.  Fire protection is provided 
by the Chula Vista Fire Department. The area 
approved for development is surrounded by 
open space consisting of non-native and  
native grasses, intermixed with short (less  
than 3-feet tall) coastal sage scrub species.   
The area has been moderately grazed by  
cattle in the past. 
 
Grazing is not planned to continue within the 
Open space in the future. 
 
                                                                           ↑ Photo 1: Proposed Development Site & Vegetative Fuels 
 
The Bella Lago Development project already has been approved by the City of Chula Vista as a 139 
single-family, estate residential lot development and three large M.S.C.P open space lots (lots 141, 143 
& 144) located on 179.58 acres of land.  Lot 144 is scheduled to donated to the U.S. Department of 
Interior - Fish & Wildlife Service (F&WLS) as a San Diego National Wildlife Refuge.  K. Hovnanian 
Homes (the developer) has retained RECON, an environmental monitoring firm, to provide ongoing 
monitoring of the MSCP parcels (lots 141, 143 & 144) until such time that title is transferred to another 
management entity approved by the City of Chula Vista.  K. Hovnanian Homes shall be responsible for 
long-term management and maintenance of lots 141, 143 and 144 until the lot titles are transferred.  It is 
important to note that the Chula Vista Fire Marshal may require vegetation management (fuel treatment) 
therein as in accordance with the currently adopted City MSCP direction.  Historic records and 
photographs demonstrate that the existing grassland and short sage scrub native vegetation has not 
changed over the past 35 years.  The only exception has been when wildland fires have burned over the 
local area.  If by some unknown circumstance the native fuel loading (height & density) should increase 
in configuration over time, then the Chula Vista Fire Marshal must have the authorization to require 
some form of fuel treatment by the designated open space management agency to reduce this fuel load 
buildup.  
 
The Bella Lago Fire Protection Plan (FPP) had been previously submitted as a Conceptual Fuel 
Modification Zone Plan (CFMZP) to and approved by the City of Chula Vista Fire Department.  The 
City of Chula Vista Fire Department most recently requested that the previously approved CFMZP) 
document be resubmitted by the new owner/developer (K. Hovnanian Homes) as a Fire Protection Plan 
format.  The City also requested that the 2002 CFMZP fire behavior projections be recalculated and 
validated to determine if the 50-foot wide fuel treatment buffer zone is still satisfactory based on an 
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October 2003 San Diego County fire weather scenario.  The “Worst Case” fire weather scenarios used in 
the previous CFMZP and re-evaluated in this FPP document actually exceeded in severity the recorded 
October 2003 fire weather conditions.  The two percent fine fuel (1-hour dead fuel) moisture content 
used in the fire behavior projections equate to 107 degree F temperature and a 10 percent relative 
humidity day.  The 60-mile per hour wind speed was equivalent or slightly exceeded the localized (on-
site) wind speeds observed during the 2003 fire siege.    
 
BehavePlus Version 3.0 and the most recent set of new wildland fire fuel models called Standard Fire 
Behavior Fuel Models: A comprehensive Set for Use with Rothermel’s Surface Fire Spread Model were 
the two principal documents used in preparing the revised wildland fire behavior calculations for this 
Fire Protection Plan.  BehavePlus is a newer and more complete fire behavior prediction system over the 
previously used BEHAVE system; however, the results are quite similar.  The Standard Fire Behavior 
Fuel Models are a more descriptive and complete set of fuel models than the original National Forest  
 
Fire Laboratory (NFFL) fire behavior fuel models used in the original CFMZP submitted in August 
2002.  These newer fuel models allow many more options to choose from in trying to match the most 
appropriate fuel model for the vegetative types found within or surrounding the Bella Lago Project 
Development.  Our recalculation of the Wildland fire projections did not change and validates that the 
50 foot wide buffer strip and the 20 to 50 feet of Zone 1 irrigated and fire resistive back and/or side yard 
landscaping will be more than enough fuel treatment against the “severe fire weather” projected radiant 
and convective heat sources.  As a redundant fire protection feature, whenever less than the standard 100 
feet of the combined fuel treatment could not be obtained, “enhanced” fire protection features shall be 
applied to that residence.  Refer to Section 5.1.5 for more detail on this issue.       
 
This FPP assessed the overall (on-site and off-site) wildland fire hazards and risks that may threaten 
life and property associated with the planned Bella Lago residential development.  In addition, the FPP  
addresses both the short-term and long-term fuel modification actions required to minimize any projected 
fire hazards and risks and assigns long-term annual maintenance responsibilities for each of the required  
fuel modification actions. 
 
The purpose of this FPP is to provide fuel modification zone treatment direction for developers, architects, 
builders and City of Chula Vista Fire Department and Planning Officials to use in making all proposed 
structures safe from future wildland wildfires. The FPP includes: 
 

• A wildland fire hazard rating assessment and expected fire behavior of off-site and on-
site native vegetative fuels. 

 
         •    A 50-ft. wide irrigated low fuel volume buffer zone along the project perimeter that 

      separates the native open space vegetation from the private lot yard "firewise" 
      landscaping.  Only well spaced “vertical” fire resistive trees will be allowed in this 
      buffer strip.  Trees will be spaced so to allow for annual maintenance to prevent fuel 
      laddering between the tree and under story grass and/or non-vertical tree-form shrub or 
      shrub fire resistant species.  All grass or shrub ground covers will be maintained to less 
      than 18-inches in height.  Single specimen shrubs under 48” in height are also allow 
      within this buffer strip, but no shrub species over 18-inches in height shall not be 
      placed under or within 6 feet of any tree canopy. Only plant species listed in 
      APPENDIX “A” - Approved Plant List shall be used in this buffer zone.  Typical trees  
      (non-vertical growing types) with mature canopies on slopes, are not conducive to the 
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      required maintenance by limbing and pruning to maintain appropriate vertical spacing 
      between the tree canopy and the ground fuels.    
 
• A listing of the “Enhanced Fire Protection Features” for structures located less than 

100 feet from the highly flammable native brush open space lands.  Refer to Section 
5.1.6 for a listing of these “Enhanced” Fire Protection Features. 

 
This FPP is based upon requirements listed in Ordinance No. 9111, amending Appendix II-a of the San 
Diego County Fire Code relating to wildland/urban interface standards.  Ordinance No. 9111 was the 
document in existence at the time that this tract was approved by the City of Chula Vista Council 
Members.  Many of the Fire Protection Plan recommendations in the original CFMZP exceeded at the 
time and now meet the near San Diego County Fire Code requirements. 
  
2.0 Wildland Fire Hazard and Risk Assessment  
 
2.1 On-site Fire Hazard and Risk Assessment 
 
The proposed development area addressed in this FPP is located on a gentle (generally 8 to 10% with a 
few 15% side slopes in ravines) grassland ridgetop bench approximately twelve (12) air miles inland from 
the Pacific Ocean. Except for where the area is to be cleared for the home sites, streets and access roads, 
the parcel is vegetated with a healthy cover of non-native and native grasses intermixed with a variety of 
short, less than 3-feet tall and scattered coastal sage scrub species. Past cattle grazing has had some 
influence on keeping the native vegetative fuels from accumulating on the Project Area.  However, Marcia 
Gross, AFFINIS Environmental Services, the developer's planning team plant ecologist does not anticipate 
with the stoppage of cattle grazing, that the existing open space vegetative types will change much over 
time due to the existing local soil types.  Aerial photos from 1970 depict the site as generally covered with 
grasslands and short coastal sage scrub.  In 1980 aerial photos, the coastal sage scrub appeared to be a bit 
denser, but overall with a fairly open growth pattern.  The 1990 aerial photos depict the site as largely 
barren, as the whole area burned in 1988 and again in 2003.  It is anticipated that the coastal sage scrub 
may re-establish to its 1970-1980 density, but the developer’s team plant ecologists do not expect the 
property to ever support heavy, dense coastal sage scrub or chaparral habitat.  In fact, local federal and 
state wildlife biologists have expressed a desire to manage the remaining M.S.C.P undeveloped open 
space lands for the enhancement of native grasses rather than allowing the marginal coastal sage scrub 
habitat to remain in its present condition.  Refer to page 2 for the January 11, 2002 aerial photo of the 
overall project area and surrounding vegetation. 
 
When placing residential development and home sites interspersed with flashy vegetative fuels, the goal of 
any FPP is to minimize any potential loss of homes or personal property due to wildland fire.  Structure 
loss will and can be minimized by applying the following FIREWISE 2000 recommended concepts of: 
 

1. Requiring Class “A” roof covering, plus all the “basic” fire-resistive features all proposed 
residential structures and the “enhanced” fire features on those designated structures..  
    

2.   Properly designing the homes and proper placement of these homes within their lot to 
      minimize any threat from wildland fire. 
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3. Maintaining side and backyards to "firewise" landscaping criteria (irrigated Zone 1 fire 
resistive landscaping).  Only plant species listed in APPENDIX “A” Approved Plant List will 
be allowed within this zone. 

 
4. Providing for and maintaining an irrigated 50-feet wide low fuel volume buffer strip along the 

outer perimeter lots will be cleared and replanted with native grasses, fire resistant ground 
covers or shrubs.  Except for well spaced, single specimen fire resistive trees, all surface native 
grasses and ornamental ground covers will be maintained to less than 18 inches tall.  Trees 
within this zone will be annually pruned of all dead and dying woody material and limbed to a 
height three times the height of the surface fuels beneath the tree crown.  These buffer strips 
may include all manufactured slopes within 50-feet of the project boundary and some portions 
of the 40-foot wide sewer easement/fire access road.  No structures built of combustible 
building materials are allowed within this 50-foot wide buffer zone.    

 
Implementing the above four fire protection concepts should more than mitigate any fire risk against 
wildland fire from either a northeastern "Santa Ana" wind or any strong, dry prevailing southwestern or 
southern winds. 
  
2.2 Off-site Hazardous Fuels Assessment 
 
The light flashy native vegetation surrounding the Bella Lago Development can be considered as a 
serious threat to carry a fast rate-of-spread and low to moderate intensity wildland fire from anywhere in 
the local vicinity.  The key to how fast, how hot and at what intensity a wildland fire will burn is directly 
related to wind speed, wind direction and amount of moisture in the atmosphere.  Wind direction usually 
determines how dry or moist (expressed as relative humdity) the air will be in the wind pattern.   
 
The most critical wind pattern to the development area is a wind coming out of the east/northeast, 
typically referred to as a Santa Ana wind.  Santa Ana wind conditions are usually associated with strong 
(>60 MPH), hot, dry winds with very low (<15%) relative humidity.  Santa Ana winds originate over the 
dry desert land and can occur anytime of the year; however, they generally ocur in the late fall 
(September through November). 
 
The typical prevailing summer time wind pattern is out of the southwest and normally is of a much 
lower velocity (10-15 MPH with occassional gusts to 30 MPH) and is associated with higher relative 
humidity readings (>15% and frequently more in the 30% range) due to a moist air off-shore flow. 
 
All other (northwest, south, west) wind directions may be strong and gusty: however, they too are 
generally associated with cooler moist air, have higher relative humidity (>30%) and are not considered 
as severe as the northeast and east wildland fire weather conditions.  
 
Since the historic records indicate that the native fuel loading has not changed over the past fifty years, 
the projected fire behavior models were run based upon the historic and projected fuel loading.  A 
Combined Fuel Model [FM 1 - western grasslands (65%) and FM 2 – Scattered sage with grass (35%)] 
was the principal fuel model used in the original fire behavior calculations and this same fuel model was 
determined (in this revised FPP) to again be the most appropriate fuel model for today and in the future.  
Actually the scattered sage percentage (density) was increased in our original and current projections 
due fact that past cattle grazing probably kept the sage population down in the overall fuel loading.  Due 
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the type of soil in the local area, it is the opinion of the team plant ecologist that tall dense chaparral or 
other mixed chaparral species has not in the past, nor will not become established in the future.          
  
A key component of this Bella Lago FPP is the projections of expected wildland fire behavior for the 
existing native fuels.  Refer to Section 3.2.2 Wildland Fire Behavior Calculations for the Off-site 
Hazardous Vegetative Fuels, especially Tables 2.3.2-1 through Tables 2.3.2-6. 
         
2.2.1 Northern Boundary Fuels 
 
The native fuels adjacent to the northern  
boundary are non-native grasslands, with 
intermixed sparse coastal sage scrub (<3 ft. 
tall).  The following wildland fire behavior 
projections along this northern boundary are 
for a fire burning under a Santa Ana wind 
Condition within a Combined Fuel Model 
[FM 1-grass (65%) & FM-2 scattered sage 
with grass (35%)].  The northeast perimeter is the  
most critical of the northern boundary fuels. 
 
                                  Combined FM-1/FM-2             
      Rate of Spread      888 ft/min  
      Fireline Intensity          11,898 Btu/ft/sec  
      Flame Length                   33.7 ft 
                                                                                                   ↑ Photo 2: Typical Northern Boundary Combined Fuel 
                                   Model FM-1/ FM-2. 
 
 
 
 
2.2.2 Eastern Boundary Fuels 
 
Fuels along the eastern boundary, especially the 
northeastern perimeter are in direct alignment 
with a northeast Santa Ana wind and poses the 
biggest wildfire threat to the Projec Area.  The 
eastern boundary fuels are classified as a 
Combined Fuel Model [FM 1-grass (65%) &  
FM-2 scattered sage with grass (35%)].  Fire 
behavior projections are as follows:   
 
                                  Combined FM-1/FM-2             
      Rate of Spread      888 ft/min  
      Fireline Intensity          11,898 Btu/ft/sec  
      Flame Length                   33.7 ft 
                                                                                                   ↑ Photo 3: Northeastern and Eastern Boundary Fuels 
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2.2.3 Southern Boundary Fuels 
 
Fuel models adjacent to the southern boundary are 
classified as both FM 1- grass (southeasteastern 
corner) and a Combined Fuel Model [FM 1-grass  
(65%) & FM-2 scattered sage with grass (35%)] 
(southwestern corner).  As previously mentioned, 
a southwest wind pattern does not bring the severe 
fire weather conditions associated with a Santa 
Ana wind pattern.  Southwesterly winds are more 
moist and blow with a lesser velocity.  Two fire 
behavior projections were made for this portion of 
the project area.  The first fire behavior projection 
was calculated for a "typical" summer prevailing  
wind and the second projection was for a "Non- 
typical" infrequent strong, gusty southwest wind. 
                                                                                       ↑  Photo 4: Looking North at the SW Boundary Fuels 
Fire behavior projections are as follows:   
 
                                   FM-1 (15 MPH SW Wind)                          FM-1 (30 MPH SW Wind)               
              
        Rate of Spread  174 ft/min                                                   733 ft/min 
        Fireline Intensity           278 Btu/ft/sec                                                        1,415 Btu/ft/sec 
        Flame Length                     6.0 ft                                                          12.7 ft 
 
 
   Combined FM-1/2 (15 MPH SW Wind)                        Combined FM-1/2 (30) MPH SW Wind) 
                           
        Rate of Spread  174 ft/min                                                   593 ft/min 
        Fireline Intensity           278 Btu/ft/sec                                                        3,411Btu/ft/sec 
        Flame Length                     6.0 ft                                                                       19.0 ft 
 
 
2.2.4 Western Boundary Fuels 
 
The western boundary, especially the SW 
corner has a short ravine with the heaviest 
amount of coastal sage scrub on the Project 
Area.  This fuel model is also a Combined 
Fuel Model [FM 1-grass (65%) & FM-2 
scattered sage with grass (35%)].  This  
ravine is in direct alignment with the typical 
SW wind pattern and the ravine will tend 
to direct the head of a wildfire up the ravine  
and parallel to the western boundary.  Fire 
will spread upslope into the project area, but 
with less intensity than the main fire front. 
 
      ↑ Photo 5: Ravine and Fuels along the Western Project Boundary 
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Fire behavior projections for the western boundary fuels are as follows: 
 
           Combined Fuel Model 1/2 (15-MPH SW Wind)  Combined Fuel Model 1/2 (30-MPH SW Wind) 
 
           Rate of Spread   74 ft/min    Rate of Spread  593  ft/min 
           Fireline Intensity 645 Btu/ft/sec          Fireline Intensity              3,411 Btu/ft/sec 
           Flame Length 8.8 ft     Flame Length  19.0  ft  
 
2.3 Predicting Wildland Fire Behavior 
 
“Can wildland fire behavior really be  
predicted? That depends on how accurate 
you expect the answer to be. The minute 
by minute movement of a wildland fire 
will probably never be totally predictable. 
Certainly not from weather conditions 
forecast many hours before the fire. 
 
Nevertheless, practice and experienced 
judgement in assessing the fire environment, 
coupled with a systematic method of 
calculating fire behavior, yields suprisingly 
good results (Rothermel 1983)”.          
                                                                                          Photo 2: Typical Grass/short Coastal Sage Scrub fie Behavior 
 
The BEHAVE: Fire Behavior Prediction and Fuel Modeling System–Burn Subsystem, Part 1 by Patricia 
L. Andrews, is one of the best systematic methods for predicting wildland fire behavior. The BEHAVE 
fire behavior computer modeling system was developed by USDA–Forest Service research scientists at 
the Intermountain Forest Fire Laboratory, Missoula, Montana, and is utilized by wildland fire experts 
nationwide. “Because the model was designed to predict the spread of a fire, the fire model describes the 
fire behavior only within the flaming front".  
 
The primary driving force in the fire behavior calculations is the dead fuel less than one-fourth inch in 
diameter; these are the fine fuels that carry the fire. Fuels larger than 1/4-inch contribute to fire intensity, 
but not necessarly to fire spread.  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.   
 
Regardless of the limitations expressed,  
experienced wildland fire managers can 
use the BEHAVE modeling system to 
project the expected fire intensity (expressed 
as Btu/ft/sec), rate-of-spread (feet/minute) and 
flame lengths (feet) with a reasonable degree 
of certainty for use in fire protection planning 
purposes. Of these three fire behavior 
projections, Flame Length is the most critical 
in determining structure protection. 
                                                                                             ↑ Figure 1: Description of Flame Length (expressed in Feet) 
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2.3.1 Sources of Structure Ignition.  There are three key ignition sources of concern to a 
structure located in a wildland/urban environment.  These ignition sources are: 
  
 • radiation 
 • convection and 
 • firebrands 
 
Radiation - Wildland fires can cause ignition by radiating heat to a structure.  Radiation exposure 
depends on the intensity and the duration of the flaming fire front.  Radiation decreases as the 
distance between the flaming front and the structure increases.  This distance is commonly 
referred to as "defensible space" or "survivable space".  Single-pane windows can break due to 
radiant heat and provide an opening for firebrands to enter a structure.  Fireline intensity is key to 
radiation heat transfer. 
 
Convection - Ignition of a structure by convective heat transfer requires the flame to come in 
direct contact with a structure.  Calculation of flame lengths is critical in determining the proper 
distance between flammable vegetation and the structure.  Whenever the flame length is equal to 
or less than the separation of combustible vegetation from a structure, there is a high probability 
of structure ignition. Contact with the fire's convection column also may cause ignition but the 
temperature of the column is generally not hot enough to ignite a structure. 
 
Firebrands - Firebrands are pieces of burning materials that detach from a fire due to the strong 
convection drafts in the burning zone.  Firebrands can be carried a long distance (one mile or 
more) by fire drafts and strong winds.  Severe wildland/urban interface fires can produce heavy 
firebrand showers.  The chance of these firebrands igniting a structure will depend on the size of 
the firebrand, how long it burns after contact, and the type of building materials, design, and 
construction of the structure. Firebrands landing on combustible roofing and decks are common 
sources for structure ignition.  Firebrands can also enter a structure through unscreened vents, 
decks and chimneys, non-metal skylights and other overhangs.    
 
The FIREWISE 2000 evaluation team used the computer based BEHAVE Fire Behavior 
Prediction Model to make the following seven (7) fire behavior assessments for the Bella Lago 
Development.  
 
2.3.2 Wildland Fire Behavior Calculations for the off-site hazardous vegetative fuels. 
 
Wildland fire behavior calculations have been projected for the hazardous vegetative fuels on the 
undeveloped sites adjacent to and bordering the proposed Bella Lago development. These projections 
were based on the typical prevailing southwest wind and two variations of a “Worst Case” (extreme) 
wind conditions that could be expected within City of  Chula Vista rural areas.  Our “worst case” fire 
weather conditions exceed the actual fire weather conditions of the San Diego County October 2003 fire 
siege.     
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Live and dead fuel moisture conditions associated with these type of wind conditions are as follows: 
 
 Scenario #1: South, Southwest and West Wind Condition Fuel Moisture Assumptions:  Fuel 
                                        Moisture conditions usually found under a typical prevailing (normal summer) 
                                        afternoon wind pattern. 
 
      * 1-Hour Fine Fuel Moisture of…………..4% 

                            * 10-Hour Fuel Moisture of………………6% 
         * 100-Hour Fuel Moisture of …………….8% 
         * Live Herbaceous Fuel Moisture of.........50%  
         * Live Woody Fuel Moisture of….......… 60% 
 

   Scenario #2:  North, Northeast and East Wind Condition Fuel Moisture Assumptions:  (Santa 
       Ana Wind Conditions). An annual event often occuring three or four times a 
      year. These Scenario #2 dead and live fuel moisture conditions actually  
                                       exceed the measurements recorded during the October 2003 fire storm.  

 
         * 1-Hour Fine Fuel Moisture of……….….2% 
         * 10-Hour Fuel Moisture of……………....3% 
         * 100-Hour Fuel Moisture of………….….5% 
         * Live Herbaceous Fuel Moisture of.........30%       
         * Live Woody Fuel Moisture of………....50% 
 

 Scenario #3:  South, Southwest and West Wind Condition Fuel Moisture Assumptions:  Late 
                                       fire season strong non-typical (30-MPH) southwest wind pattern.  A rare event 
                                       causing the following fuel moisture conditions, occuring only one or two times  
                                       in a ten year frequency cycle. 

 
         *  1-Hour Fine Fuel Moisture of …………...2% 
         *  10-Hour Fuel Moisture of………………..3% 
         *  100-Hour Fuel Moisture of ……………...5% 
         *  Live Herbaceous Fuel Moisture of..........30%  
         *  Live Woody Fuel Moisture of…….........60% 
 
Tables 2.3.2-1 through 2.3.2-7 display the expected Rate of Fire Spread (expressed in feet per 
minute), Fireline Intensity (expressed in British Thermal Units per foot per second) and Flame 
Length (expressed in feet) for seven separate BEHAVE–Fire Behavior Prediction and Fuel 
Modeling System computer calculations of Bella Lago wildland fuels. 
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                                    Table 2.3.2-1 (Scenario #1 Fuel Moisture Factors) 
    Expected fire behavior for a Fuel Model 1-Western grassland fire burning under 
                            a prevailing summer southwest wind pattern.  

 
Rate of  Spread 174 feet/minute 
Fireline Intensity  278 BTU's/foot/second 
Flame Length 6.0 feet in length 
Additional Fire Behavior Calculation Input: 
 • 15 percent uphill slope 
 • 15 mph 20-foot wind speed (6 mph mid-flame wind speed) 
 • 0o  direction of wind vector to uphill slope 
 

 
 

                                     Table 2.3.2-2 (Scenario #1 Fuel Moisture Factors) 
Expected fire behavior for a combined Fuel Model [FM 1-Western grassland (65%) 
& FM-2-scattered sage with grass (35 %)] fire burning under a prevailing summer 

                                                       southwest wind. 
  

Rate of  Spread 74 feet/minute 
Fireline Intensity 645 BTU's/foot/second 
Flame Length 8.8 feet in length 
Additional Fire Behavior Calculation Input: 
 • 15 percent uphill slope 
 • 15 mph 20-foot wind speed (6 mph mid-flame wind speed) 
 • 0o  direction of wind vector to uphill slope 

 
 

                         Table 2.3.2-3 (Scenario #2 Fuel Moisture Factors)  
                      Expected Fire Behavior for a late season Santa Ana wind driven 
                                 fire burning in a Fuel Model 1-Western grassland.  

  
Rate of  Spread 733 feet/minute 
Fireline Intensity 645 BTU's/foot/second 
Flame Length 12.7 feet in length 
Additional Fire Behavior Calculation Input: 
 • 15 downhill slope 
 • 60 mph 20-foot wind speed (24 mph mid-flame wind speed) 
 • 180o  direction of wind vector to uphill slope 
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                                       Table 2.3.2-4 (Scenario #2 Fuel Moisture Factors) 
  Expected fire behavior for a late season Santa Ana wind driven fire burning in a 

       Combined Fuel Model [FM 1-Western grassland (65%) & FM 2-scattered sage  
                                                         with grass (35%). 

Rate of  Spread 888 feet/minute 
Fireline Intensity 11,898 BTU's/foot/second 
Flame Length 33.7 feet in length 
Additional Fire Behavior Calculation Input: 
 • 15 percent downhill slope 
 • 60 mph 20-foot wind speed (24 mph mid-flame wind speed) 
 • 180o  direction of wind vector to uphill slope 

 
 

                           Table 2.3.2-5 (Scenario #3 Fuel Moisture Factors) 
        Expected fire behavior for a "Non-typical" strong southwest and west wind driven 
                         fire occurring within a Fuel Model 1 - Western grasslands. 
           A rare event occurring only one or two times in a ten year frequency cycle. 

  
Rate of  Spread 733 feet/minute 
Fireline Intensity 1,415 BTU's/foot/second 
Flame Length 12.7 feet in length 
Additional Fire Behavior Calculation Input: 
 • 15 percent uphill slope 
 • 30 mph 20-foot wind speed (12 mph mid-flame wind speed) 
 • 0o  direction of wind vector to uphill slope 

 
 

                           Table 2.3.2-6 (Scenario #3 Fuel Moisture Factors) 
    Expected fire behavior for a "Non-typical" strong southwest and west wind driven 
    fire occurring within a Combined Fuel Model [FM 1 - Western grasslands (65%) &  
   FM 2- scattered sage with grass.  A rare event occurring only one or two times in a ten 
   year frequency cycle.  

  
Rate of  Spread 593 feet/minute 
Fireline Intensity 3,411 BTU's/foot/second 
Flame Length 19.0 feet in length 
Additional Fire Behavior Calculation Input: 
 • 15 percent uphill slope 
 • 30 mph 20-foot wind speed (12 mph mid-flame wind speed) 
 • 0o  direction of wind vector to uphill slope 
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                                                                    Table 2.3.2-7   

Low Fuel Volume Buffer Area Irrigated Firewise Landscaping 
No vegetation over 18-inches Tall  

 
   Typical Summer 

  Prevaling Wind 
         (15 mph) 

   Santa Ana Wind 
          (60 mph) 

Non-typical Strong 
    Summer Wind 
         (30 mph) 

Rate of Spread       31 ft/min        51 ft/min  1/      51 ft/min   
Fireline Instensity        47 Btu/ft/sec        76 Btu/ft/sec  1/      76 Btu/ft/sec  
Flame Length       2.6 feet        3.3 feet  1/      3.3 feet   
Comments:  Only low fuel volume fire resistant ground covers, shrubs less than 18-inches 
tall and no trees are allowed in this buffer area strip. 
 
Fire Behavior Projections were based upon the following: 
     • Live fuel moistures of 150% due to required irrigation. 
     • 1-hour fine fuel moisture of 6% 
     • 10-hour fuel moisture of 10% 
     • 45% slopes (manufactured slope) 
 
1/ Maximum wind speed in BEHAVE calculations for a FM - 1 grass fuel model is 
    30 mph. 
                

 
3.0 Assessing Structure Ignitions in the Wildland/Urban Interface (Intermix) 
 
During periods of high fire intensity and strong, dry winds, convective firebrands have the capability of 
being transported over great distances. The likelihood of a structure loss from airborne embers is not a 
concern for the proposed Bella Lago Development, as all homes will be constructed with non-
combustible roofing and non-combustible building materials where designated, as per County of San 
Diego Wildland/Urban Interface Fire Code Standards. Therefore, due to the fact that only non-
combustible building materials will be used in the construction of designated perimeter lot structures, 
only the radiantand convective heat issues need to be addressed in this FPP. This statement is made with 
the understanding that the eventual homeowner will be responsible for maintaining the property, 
keeping the roof and rain gutters free of leaves, needles and other combustible debris and all firewood 
and other combustible materials are properly stored 30-feet away from the structure so that burning 
embers falling on or near the structure have no suitable host. 
 
“Firewise” landscaping is the act of converting native vegetation from a highly flammable and high 
intensity state to a much more fire resistant and lower fire intensity condition. 
 
Comparing the expected wildland fire behavior projections of the untreated native fuels (as depicted in 
Tables 2.3.2-1 through 2.3.2-6) against the proposed fire resistant irrigated landscape vegetation within 
the 50-foot wide low fuel volume buffer area (as depicted in Table 2.3.2-7) demonstrates substantial 
reductions in the expected flame length and fireline intensity. 
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Other than requiring structures to be constructed of non-combustible roofing and building materials, the 
placement of a 50-foot wide low fuel volume buffer along the Bella Lago Project perimeter and 
interlinking this buffer area with the other side and backyard "firewise" landscaping has proven to be an 
effective treatment for minimizing structure losses due to wildfire radiant heat.  Fire intensity in grass 
and/or short shrub non-native fuels (refer to Table 2.3.2-4) have expected flame lengths of 33.7 feet.  In 
contrast, flame lengths in tall, dense chaparral may approach 100-feet or more in length and may 
require fuel treatment 100 feet or more away from a structure. However, no Fuel Model 4- Tall, dense 
Chaparral appears within the Bella Lago Project Site.  This referral to a Fuel Model 4 is made only as a 
point of reference due to the fact that these longer flame lengths are what most reviewers of this plan see 
in the news coverage of wildland fires.  Each fuel model has different flame lengths under the same fire 
weather conditions.    
 
However due to the fact that only grass and short brush fuels are in the surrounding area, the new San 
Diego County Fire Code proposed 100-feet of fuel treatment will not be necessary.  Again, refer to 
Tables 2.3.2-1 through 2.3.2-6 for projected flame lengths in the representative vegetative fuels.  
Therefore, the individual Zone 1 irrigated yard landscaping, plus the 50-foot of fuel treatment (Buffer 
Zone) away from a structure is all that will be required.   
 
A USDA-Forest Service research study entitled the “Structure Ignition Assessment Model (SIAM)” by 
Jack D. Cohen, Intermountain Fire Science Laboratory, Missoula, Montana has helped to validate to the 
fire services how much distance is required to keep structures from igniting due to wildland fire radiant 
heat.   
 
Mr. Cohen’s research studies of all major western states fires in the past 10 years or more suggests that 
no residential structures have been lost to radiant heat when homes are built of non-combustible building 
materials and have 100 feet of fuel treatment regardless of the type of vegetative fuels and fire weather 
condition.  Homes are lost to due firebrands entering the home via unscreened openings, window 
breakage, combustible decking, wooden fences, and other combustible materials.  In lighter fuels such as 
grass and short grass, fuel treatment can be reduced to 50-feet or less and still protect a structure when 
built of non-combustible materials. 
 
The SIAM Ignition Study research and the personal experience of the FIREWISE 2000 evaluation team 
established the rationale for the fuel modification recommendations found in Section 5.0: Fuel 
Modification Descriptions, Recommended Treatments and Landscaping & Fuel Modification Exhibit 
Map. 
 
4.0 Fire Department Response Times 
 
The Bella Lago Project will be within a 7-minute initial response time (travel and get-away) for the 
closest City of Chula Vista Engine Station #6 located at 605 Mt. Miguel Road. The response engine will 
be a municipal Type I.  Chula Vista Fire Department Station #8 located at 975 Lane Avenue would be 
the next quickest engine to respond.  Station #8’s response will also be a Type 1 engine. The closest 
Type 3 (brush) engine is at Station #4, located at 850 Paseo Rnchero.  
 
San Diego Rural Fire Department, as well as other fire departments, can be requested, under a Mutual 
Aid agreement, to respond and they are approximately 15-20 minutes away from the project site. 
However given the reality that when a wildfire occurs on southern California wildlands, there are 
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usually multiple fires occuring and fire fighting resources can be quickly drawn down and unavailable 
for extensive periods of time as additional new fires occur. 
 
Although City of Chula Vista fire station #6 is generally within the 7-minute response time, there is 
absolutely no assurance that this engine company or the engines at Station #4 or #8 will be in their 
station on the day a wildfire threatens the Bella Lago homes.  On high/extreme fire danger days there 
often may be multiple starts and engine companies are more often already deployed on other incidents. 
This is why FIREWISE 2000 planned developments use yard “defensible space”, key fuel treatment 
strategies (buffer zone and irrigated & landscaped manufactured slopes) and  “enhanced” fire protection 
features to enable the residences to survive a wildfire on their own and without the loss of any structures 
or lives.  Our goal is for the 139 homes within the Bella Lago development to be able to survive a 
wildland fire on their own, with no loss of structures or lives and without the need of fire fighting 
personnel who may already be stretched to the maximum and not available for direct suppression 
assignment. 
 
5.0 Required Fuel Modification Treatments and Fuel Treatment Location Map 
 
5.1 Required Treatments and Actions  
 
5.1.1   Individual Lot Side and Back Yard Landscaping. (Shown as Uncolored on the Fuel Treatment 
Location Map). Each individual lot owner will be required to maintain that portion of their side and back 
yard that lies between the perimeter Low Fuel Volume Buffer Area and their residence in a typical 
"firewise" yard  landscaping and irrigated condition. (i.e. lawn, ornamental shrubs and occassional well 
spaced fire resistant trees).  Shrubs and trees will be selected from the approved plant list in APPENDIX 
"A" and will be annually maintained free of dead material. Trees will be placed and maintained so that 
their crown cover at maturity will be more than 10-feet from any structure.  All tree crowns will be 
separated by 20 feet and each tree will be limbed to maintain a separation of 6 feet between the ground 
and the lower limbs.  
 
5.1.2 Low Fuel Volume Buffer Zone. (Shown as Light Purple on the Fuel Treatment Location Map).  
This low fuel volume buffer zone starts at the M.S.C.P. Open Space line and/or the project perimeter 
boundary and moves inward towards the developed area for 50 feet.  The intent is to provide a 50-foot 
wide buffer strip consisting of low fire intensity irrigated vegetation separating the the highly flammable 
open space vegetation and the residential yard landscaping around the lot structures.  Irrigated lawns, 
irrigated fire resistant ground covers or shrubs less than 18-inches tall are to  be planted within this low 
fuel volume buffer zone.  Well spaced, single specimen trees are allowed within this zone provided they 
are limbed up 3 times the height of the ground fuels and the trees are annually maintained free of any 
dead or dying vegetation.  Structures built of combustible building materials are not allowed within this 
50-foot wide buffer strip.  Patio covers, decks, gazeboes and other yard structures built of non-comusible 
building materials are allowed. The Bella Lago HOA will be responsible for long-term maintenance of 
this Zone. 

 
5.1.3   Manufactured Slopes (Bella Lago HOA Maintained). (Shown as Green on the Fuel Treatment 
Location Map). Landscaping and maintenance will be to the criteria discussed in Section 5.1.1. Areas 
will be permanently irrigated and replanted with “firewise” landscaping, consisting of well spaced and 
maintained fire resistant plants and trees. If a manufactured slope is considered as part of the low fuel 
volume buffer area, it will be replanted and maintained to the criteria discussed in Section 5.1.2.  Long 
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term maintenance will be by the Bella Lago HOA.  Irrigation can only be removed or turned off at the 
direction of the Fire Marshal. 
 
5.1.4   Construction of a Administrative Easement/ Fire Access Road. (Shown as Light Brown on the 
Fuel Treatment Location Map). There will be an 18-foot wide administrative/fire access road 
constructed within the "firewise" landscaped 40-foot wide easement along the eastern property boundary 
from lot 142 south to Lot 36 and west to Lot 29.  This access route should be constructed and surfaced 
with paving to support a 75,000 lb. gvw (H-20 loaded) fire engine.  The access road will connect to and 
interlink with six different cul-de-sacs on the property.  Access from the primary street cul-de-sac will 
be a curb return or a rolled curb.    Besides providing fire access to most of the eastern perimeter, this 
road, plus the landscaping, will create a fuelbreak which will mitigate any threat from a Santa Ana wind 
driven wildland fire.  Also it can serve as an alternate evacuation route in case a portion of the main 
access road is cut-off by a wildfire.  Road and barrier design will be used to prevent every day use by 
residents. Long term maintenance of this fire access road will be by the Bella Lago HOA. 
    
5.1.5 Standard Fire Protection Features For Certain Perimeter Lots. All 139 residential structures 
will be built with a Class A roof covering.  Attic or foundation ventilation louvers or ventilation 
openings in vertical walls shall not exceed 144 square inches per opening and shall be covered with ¼-
inch mesh corrosion-resistant metal screening or other approved material that offers equivalent 
protection. Attic ventilation shall also comply with the requirements of the Uniform Building Code 
(U.B.C.). Ventilation louvers and openings may be incorporated as part of access assemblies.   
 
Any chimney, flue or stovepipe shall have an approved spark arrester. An approved spark arrester 
defined as a device constructed of nonflammable materials, 12 gauge minimum thickness, or other 
material found satisfactory by the City of Chula Vista Fire Department, and having 1/2 inch perforations 
for arresting burning carbon or sparks and installed to be visible for the purposes of inspection and 
maintenance. 
 
All residences shall have automatic sprinkler systems installed and maintained in accordance with  
National Fire Protection Association (NFPA) Standard 13D (current edition).  
 
5.1 6    “Enhanced Fire Protection Features.  In addition to the above described standard fire 
protection features, “enhanced”  fire protection features will be applied to perimter lots 30, 42, 43, 65, 
84, 94, 104 & 129 in the upper northern development and lots 1-10, 13 & 25-27 within the southern 
development.  The purpose of the “enhanced” fire protection features is to minimize the potential 
ignition of any structure surfaces that are less than 100-feet and face highly flammable vegetation from 
any potential contact from radiant and convective heat and/or firebrands entering structures through 
openings.  
 
The following items are required on all lots designated as “Enhanced” Fire Protection Features: 
 

1) Requiring Class A roof assembly, including a Class A roof covering, on all proposed  
residential structures. A Class A roof assembly is described as all those components of the 
roof assembly shall meet the Class A requirement. [I.e. non-combustible roof covering, 1x 
solid sheathing at overhangs (starter board), a 5/16ths inch thick (minimum) non-
combustible  material placed between the 2x solid blocking and the 2x facia board].   
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2) Placement of fire resistive (1-hour rated) building materials on all residential exterior 
wall surfaces. No attic ventilation openings or ventilation louvers shall be permitted in 
soffits, in eave overhangs, between rafters at eaves, or in other overhanging areas.  

 
3) All eaves of roof overhangs shall be enclosed with non-combustible materials. 

 
4) All projections (exterior balconies, carports, decks, patio covers, unenclosed roofs and 

floors, and similar architectual appendages and projections shall be of non-combustible 
construction, one-hour fire resistive construction on the underside, or heavy timber 
construction. When such appendages and projections are attached to exterior fire-resistive 
walls, they shall be constructed to maintain the fire-resistive integrity of the wall.  

 
5) All glass or other transparent, translucent or opaque glazing materials, including 

skylights, shall be constructed of tempered glass or multi-layered glazed panels. No 
skylights will be allowed on the roof assembly facing hazardous vegetation. 

 
6) No wooden or combustible sideyard fences will be allowed within 5 feet of an exterior  
      residential wall surface. 

 
5.1.7 Roadside Fuel Treatment Within the SDG&E Easement.  (Depicted in Blue on the Fuel 
Treatment Location Map).  The entrance road, that is located within the SDG&E easement south of lots 
42/28 and north of 12/13, will require a 30-foot wide fuel treatment strip on each side of the roadway as 
it passes through the easement area.  Proposed treatment is to annually mow or weed-whip all grasses 
and other vegetation within these two strips to a 4-inch stubble height. 
 
5.1.8 Water Rention Basin.  (Depicted in Yellow on the FuelTreatment Location Map). 
Vegetation of the natural slopes within these water rention basins will be maintained to a 6-inch stubble 
height by mowing or weed-whipping.  The Bello Lago HOA shall be responsible of maintenance of 
these water retention basins.     
    
5.2  Recommendations for inclusion in the Bella Lago Homeowner Association CC&R’s: 

 
1) The lot/home owner is personally responsible for all fuel treatment measures within his or 

her lot. 
 

2) The Bella Lago HOA Board shall have the responsibility and authority for enforcing fuel 
treatment measures on all lots and restrictions on building of combustible structures on all 
restricted lots.  The Chula Vista Fire Department will hold the Bella Lago HOA accountable 
for enforcement of all wildland fire protection issues discussed in this plan. 

 
3) All Manufactured Slopes located outside a lot boundary and within the Low Fuel Volume 

Buffer Strip fuel treatment will be annually maintained according to the criteria established 
in this FPP by the Bella Lago HOA. 

 
4)  The Bella Lago HOA Board is responsible to the City of Chula Vista Fire Marshall for the 
     annual completion of all fuel modification treatments prior to May 15th. 
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5)  All property owners are members of the Bella Lago HOA and will financially support the 
     annual maintenance of all required Fuel Modification Areas surrounding the Bella Lago 
     development. 

 
6)  The HOA Board must have authority for enforcing the ban on NO TRASH DUMPING OR 
     DISPOSAL OF YARD TRIMMINGS IN THE DESIGNATED OPEN SPACE OR IN  
     THE FUEL TREATMENT ZONES. 

 
7)  All individual lot landscaping plans, including additional structures, must be approved by the 
      Bella Lago HOA Board to see if they are in compliance to the Fire Protection Plan criteria.   
      Guidance and inspection will be provided by the Chula Vista Fire Department and 
      City Landscape Architecture Division. 

 
5.4 Proposed Fuel Treatment Modification Location Map 
 
The following page is a pocket folder containing the Bella Lago Development FUEL TREATMENT 
LOCATION MAP,  which depicts the location of all proposed fuel modification treatment locations. In 
addition to the Fuel Treatment Location Map all fuel management zones shall be permanently marked 
on the ground for the purpose of guiding annual fuel management maintenance operations. 
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