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4 Fire Risk Analysis 

4.1 Field Assessment 

A field assessment of the project, including on-site and off-site adjacent areas, was conducted by Dudek on 

August 25, 2020 in order to document existing site conditions and determine potential actions for addressing 

the protection of proposed project in the City of San Diego. Assessments of the area’s topography, natural 

vegetation and fuel loading, project impact areas, Brush Management Zone areas, assets, fire history, and 

general susceptibility to wildfire formed the basis of the site risk assessment. Among the field tasks that were 

completed are: 

▪ Vegetation measurements and mapping refinements  

▪ Fuel load analysis  

▪ Topographic features documentation 

▪ Photograph documentation 

▪ Confirmation/Verification of office-based hazard assumptions. 

Site photographs were collected (Appendix A, Photograph Log) and the existing vegetation (fuel) communities and 

their impacts were mapped (Figure 3, Vegetation Community Map) using 200-scale aerial images and project 

vegetation maps. Field observations were utilized to augment existing site data in generating the fire behavior 

models and formulating the recommendations detailed in this report. 

4.2 Fire Environment 

Fire environments are dynamic systems and include many types of environmental factors. Fires can occur in any 

environment where conditions are conducive to ignition and fire movement. Areas of naturally vegetated open 

space are typically comprised of conditions that may be favorable to wildfire spread. The three major components 

of fire environment are vegetation (fuels), climate and topography. The state of each of these components and their 

interactions with each other determines the potential characteristics and behavior of a fire at any given moment. It 

is important to note that wildland fire may transition to urban fire if structures are receptive to ignition. Structure 

ignition depends on a variety of factors and can be prevented through a layered system of protective features 

including fuel modification directly adjacent the structure(s), application of known ignition resistive materials and 

methods, and suitable infrastructure for firefighting purposes. Understanding the existing wildland vegetation and 

urban fuel conditions on and adjacent to the project site is necessary to understand the potential for fire within and 

around the project. 

4.3 Vegetation (Fuels) 

Based on species composition and general physiognomy, 14 vegetation communities and land covers exist on site, 

including six native vegetation communities, six non-native vegetation communities/land cover types, and two 

wetland communities. The vegetation communities and land covers were mapped according to Holland (1986) and 

Oberbauer et al. (2008), with a few exceptions. Some vegetation communities were given additional descriptions 

to identify highly dominant species within the community. These habitats were then cross-walked to their 
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corresponding community listed in the City’s Biology Guidelines (City of San Diego 2018a). These vegetation 

communities and land cover types are described in detail in the Biological Technical Report (Dudek, October 2023) 

for the project.  

In summary, the vegetation communities and land cover types include Diegan coastal sage scrub (including 

disturbed), Diegan coastal sage scrub (Baccharis-dominated), coastal sage-chaparral transition, flat-topped 

buckwheat scrub, southern mixed chaparral (including disturbed), scrub oak chaparral, emergent wetland, natural 

flood channel, disturbed habitat, eucalyptus woodland, developed land, Arundo-dominated disturbed habitat, and 

herbaceous wetland (refer to Table 1 and Figure 3, Vegetation Community Map). The site’s vegetation fire risk is 

primarily determined by project-adjacent vegetation that will be preserved in the open space directly adjacent to the site’s 

brush management zones (BMZs). The growth of vegetation types/fuel models is influenced by aspect (orientation), soil 

constituents, soil depth, soil moisture, and weather. The vegetation occurring on the slopes adjacent the site represents the 

site’s fuel load, an important component of the site’s wildfire risk assessment. The photographs in Appendix A display the 

fuels on and adjacent the property. 

The vegetation communities and land cover types recorded in the study area are described in detail as follows, their 

acreages are presented in Table 1, encompassing 40.56 acres. 

Table 1. Vegetation Communities and Land Cover Types in Project Area 

Vegetation Community/ 

Land Cover Type 

City of San Diego Biology 

Guidelines Vegetation 

Community Acreage* 

Native Vegetation Communities 

Diegan Coastal Sage Scrub (including 

disturbed) 

Coastal Sage Scrub 4.60 

Diegan Coastal Sage Scrub (Baccharis-

dominated) 

Coastal Sage Scrub 0.11 

Coastal Sage-Chaparral Transition Coastal Sage Scrub/Chaparral 4.08 

Flat-topped Buckwheat Scrub Coastal Sage Scrub 2.41 

Southern Mixed Chaparral (including disturbed) Mixed Chaparral 12.25 

Scrub Oak Chaparral Scrub Oak Chaparral 2.46 

Non-Native Vegetation Communities and Land Covers 

Disturbed Habitat Disturbed Land 6.96 

Eucalyptus Woodland Eucalyptus Woodland 3.58 

Urban/Developed Land Disturbed Land 2.34 

Arundo-dominated disturbed habitat Disturbed Land 0.74 

Wetlands, including Non-Wetland Waters of the U.S. and State 

Emergent Wetland (artificial)  Freshwater Marsh 0.41 

Herbaceous Wetland (artificial) Disturbed Land 0.42 

Natural Flood Channel Disturbed Land 0.20 

Total 40.56 
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4.3.1 Diegan Coastal Sage Scrub (including disturbed) 

Diegan coastal sage scrub is a native vegetation community that, according to Oberbauer et al. (2008), is composed 

of a variety of soft, low, aromatic shrubs, characteristically dominated by drought-deciduous species—such as 

coastal sagebrush (Artemisia californica), California buckwheat, and sages (Salvia spp.)—with scattered evergreen 

shrubs, including lemonadeberry (Rhus integrifolia) and laurel sumac (Malosma laurina).  

Coastal sage scrub in the study area consists of coastal sagebrush, black sage (Salvia mellifera), and Nuttall’s scrub 

oak (Quercus dumosa). Coastal sage scrub is present in moderately sized patches in the north and northwest section 

of the project parcel and in two small patches in the southern area. Some of the patches in the northern area of the 

project parcel, north of the existing residence, are considered disturbed due to a relatively high cover of non-native 

species (specifically giant reed [Arundo donax]) and evidence of human alteration. This vegetation community is 

considered a Tier II habitat by the City’s Biology Guidelines (City of San Diego 2018a). 

4.3.2 Diegan Coastal Sage Scrub (Baccharis-dominated) 

Diegan coastal sage scrub (Baccharis-dominated) is similar to Diegan coastal sage scrub, but dominated by 

Baccharis species (broom baccharis [Baccharis sarothroides] and/or coyote brush [Baccharis pilularis]) (Oberbauer 

et al. 2008). This community typically occurs on disturbed sites or those with nutrient-poor soils and is often found 

within other forms of Diegan coastal sage scrub and on upper terraces of river valleys. 

Diegan coastal sage scrub (Baccharis-dominated) in the study area is dominated by coyote brush, with chamise 

(Adenostoma fasciculatum), black sage, and mission manzanita (Xylococcus bicolor). It occurs in one small patch in 

the central northern section of the project parcel just west of the artificial herbaceous wetland, in an area likely 

disturbed by previous grading associated with the adjacent development to the north. This vegetation community is 

considered a Tier II habitat by the City’s Biology Guidelines (City of San Diego 2018a). 

4.3.3 Coastal Sage-Chaparral Transition 

Coastal sage–chaparral transition is a habitat type composed of a mixture of coastal sage scrub and chaparral 

species occurring in the transition zone between coastal sage scrub and chaparral. Oberbauer et al. (2008) does 

not formally recognize this as a vegetation community, but the City acknowledges this vegetation community as 

coastal sage scrub/chaparral. 

Coastal sage–chaparral transition in the study area consists of chamise, laurel sumac, and Nuttall’s scrub oak. 

Coastal sage–chaparral transition is present in relatively large patches just southwest of the existing residence in 

the central area of the project parcel. This vegetation community is considered a Tier II habitat by the City’s Biology 

Guidelines (City of San Diego 2018a). 

4.3.4 Flat-topped Buckwheat Scrub 

Flat-topped buckwheat scrub is a native vegetation community that, according to Oberbauer et al. (2008), is a 

nearly monoculture community of California buckwheat, usually resulting from disturbance and transitioning to 

coastal sage scrub or chaparral. It is often found in disturbed areas in coastal and foothills areas of San Diego 

County and intergrades frequently with Diegan coastal sage scrub.  
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Flat-topped buckwheat scrub in the study area is dominated by California buckwheat with felt-leaf yerba santa 

(Eriodictyon crassifolium) and coastal goldenbush (Isocoma menziesii). Buckwheat scrub is present in the south 

and southeast portion of the project parcel, southeast of the existing residence. This vegetation community most 

closely matches coastal sage scrub in the City’s Biology Guidelines (City of San Diego 2018a). Therefore, it is 

considered a Tier II habitat. 

4.3.5 Southern Mixed Chaparral (including disturbed) 

Southern mixed chaparral is a drought- and fire-adapted community of woody shrubs that is 1.5 to 3 meters (5 to 

10 feet) tall, frequently forming dense, impenetrable stands. It develops primarily on mesic, north-facing slopes and 

in canyons and is characterized by crown- or stump-sprouting species that regenerate following burns or other 

ecological catastrophes. This vegetation community is typically a mixture of chamise, bush-rue (Cneoridium 

dumosum), ceanothus (Ceanothus spp.), manzanita species (Eastwood’s manzanita [Arctostaphylos glandulosa] 

and mission manzanita), Nuttall’s scrub oak, laurel sumac, and black sage.  

Southern mixed chaparral in the study area is dominated by chamise with coyote brush, black sage, Nuttall’s scrub 

oak, laurel sumac, and Del Mar manzanita (Arctostaphylos glandulosa ssp. crassifolia). Southern mixed chaparral 

is present in several relatively large patches in the northeast, east, southeast, and western portions of the project 

parcel. Two smaller patches of southern mixed chaparral exist in the northern area of the project parcel near an 

existing shed structure. One of these patches, west of this structure, is considered disturbed due to low vegetation 

cover and evidence of ground disturbance. This vegetation community is considered a Tier IIIA habitat by the City’s 

Biology Guidelines (City of San Diego 2018a). 

The southern mixed chaparral in the study area does not conform with southern maritime chaparral vegetation 

descriptions (Oberbauer et al. 2008). The two indicators of southern maritime chaparral on the project site are Del 

Mar manzanita and Nuttall’s scrub oak, both of which occur in both coastal and relatively inland settings such as 

the eastern portions of Miramar Marine Corps Air Station. Other indicators of southern maritime chaparral are 

absent from the site, including wart-stem lilac (Ceanothus verrucosus), weathered sandstone soils, and low-growing, 

open vegetation cover. The chaparral on site, by contrast, has a tall, dense, closed canopy with a predominance of 

chamise. The project site is located approximately 11 miles from the coast, and topographic barriers exist such that 

the coastal influence required to establish the southern maritime chaparral vegetation community variety is also 

absent from this site. 

4.3.6 Scrub Oak Chaparral 

Scrub oak chaparral contains a dense, evergreen chaparral up to 20 feet tall, often dominated by Nuttall’s scrub 

oak with considerable mountain-mahogany (Cercocarpus spp.). In San Diego County, scrub oak (Quercus 

berberidifolia) is often the dominant species (over 50% cover) and usually occurs in small patches within a variety 

of other vegetation communities (Oberbauer et al. 2008). Scrub oak chaparral is somewhat more mesic than many 

chaparrals, and often occurs at slightly higher elevations (to ~5,000 feet amsl). These more favorable sites recover 

from fire more quickly than other chaparrals. Substantial leaf litter accumulates. In San Diego County, this is usually 

found on north-facing or otherwise mesic slopes and can occur at various elevations (Oberbauer et al. 2008).  

Scrub oak chaparral in the study area consists of Nuttall’s scrub oak, toyon (Heteromeles arbutifolia), and mission 

manzanita. Scrub oak chaparral is present in a small patch on the central eastern section of the project parcel. This 

vegetation community is considered a Tier I habitat by the City’s Biology Guidelines (City of San Diego 2018a). The 
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description in Section 3.2.1.5 detailing why the chaparral on site does not conform with southern maritime 

chaparral vegetation descriptions also applies to this community. 

4.3.7 Eucalyptus Woodland 

Eucalyptus woodland, according to Oberbauer et al. (2008), includes eucalyptus species (blue gum [Eucalyptus 

globulus], river red gum [E. camaldulensis], or other Eucalyptus species) planted as trees, groves, and windbreaks 

that form thickets with minimal shrubby understory and scattered trees with a well-developed understory. In most 

cases, however, eucalyptus trees form dense stands with closed canopies where the understory is either 

depauperate or absent owing to shade and the possible allelopathic (toxic) properties of the eucalyptus leaf litter. 

Although eucalyptus woodlands are of limited value to most native plants and animals, they frequently provide 

nesting and perching sites for several raptor species. 

Eucalyptus woodland occurs mainly in the southwest portion of the project parcel, south of the wetlands in that 

area. Smaller patches of eucalyptus woodland occur northwest of the existing residence and in the southeast corner 

of the project parcel. Eucalyptus woodland is classified as a Tier IV vegetation community under the City’s Biology 

Guidelines (City of San Diego 2018a). 

4.3.8 Disturbed Habitat/Land 

Disturbed lands are areas which have been subject to extensive physical anthropogenic disturbance and as a result 

cannot be identified as a native or naturalized vegetation association. However, these areas typically still have a 

recognizable soil substrate. The existing vegetation is typically composed of non-native ornamental or exotic species 

(Oberbauer et al. 2008). 

Disturbed land comprises the gravel storage areas northeast of the residence, dirt roads and ornamental vegetation 

in the central section of the project parcel, and strips of land in the southern study area north of the wetlands that 

show evidence of grading and vegetation removal/clearing. This land cover is ranked as Tier IV and is not considered 

sensitive under the City’s Biology Guidelines (City of San Diego 2018a). 

4.3.9 Urban/Developed Land 

According to Oberbauer et al. 2008, urban/developed land represents areas that have been constructed upon or 

otherwise physically altered to an extent that native vegetation communities are not supported. This land cover type 

generally consists of semi-permanent structures, homes, parking lots, pavement or hardscape, and landscaped 

areas that require maintenance and irrigation (e.g., ornamental greenbelts). Typically, this land cover type is 

unvegetated or supports a variety of ornamental plants and landscaping.  

Within the study area, urban/developed land includes the existing residence, the associated paved driveway, and 

other human-made structures on the project parcel and the adjacent residential development areas. This land cover 

is synonymous with disturbed land and is considered a Tier IV vegetation community (City of San Diego 2018a). 

4.3.10  Emergent Wetland (Artificial) 

According to Oberbauer et al. (2008), emergent wetland is a generally persistent wetland type dominated by low-

growing, perennial wetland species. These can be found in channels, seeps and springs, floodplains, margins of 
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lakes and rivers, and various basins such as pools and ponds, palustrine lakes, montane meadows, and dune 

swales. These may be freshwater or alkali wetlands. In San Diego County, these are often in previously disturbed 

areas where wetlands are emerging, but have not yet established a full suite of species; however, disturbance is 

not a necessary element of this vegetation community. 

The area mapped as emergent wetland in the study area is dominated by mariposa rush (Juncus dubius), with 

annual beard grass (Polypogon monspeliensis), toad rush (Juncus bufonius), grass poly (Lythrum hyssopifolia), curly 

dock (Rumex crispus), Boccone’s sand-spurrey (Spergularia bocconi), and other non-native herbaceous species. It 

occurs in two patches of lowlands adjacent to a well-defined drainage in the southern portion of the study area. 

These two patches correspond with areas of historic disturbance (see Appendix M); the upstream area being the 

location of a former artificial impoundment (i.e., stock pond) and the downstream area being the location where 

adjacent development created an artificial impoundment. Further, City records contain evidence that artificial 

surface runoff was discharged into this drainage from the adjacent Spring Canyon Reservoir (i.e., water tank) (City 

of San Diego 2013). Based on these factors, emergent wetland onsite is considered an artificial feature that does 

not meet the City’s wetland definition and is considered a Tier IV upland. 

4.3.11 Herbaceous Wetland (Artificial) 

According to Oberbauer et al. (2008), herbaceous wetland is a seasonal wetland habitat that supports a variety of 

herbaceous annual species like annual beard grass. In San Diego County, these wetlands may only occur during 

wetter-than-average years and are usually found in swale areas or adjacent to drainages.  

Herbaceous wetland (artificial) is present within the northern portion of the study area and is dominated by annual 

beard grass. Other species present include western ragweed (Ambrosia psilostachya), curly dock, mule-fat 

(Baccharis salicifolia), hottentot-fig (Carpobrotus edulis), saltcedar (Tamarix ramosissima), and jointed charlock 

(Raphanus raphanistrum). During the jurisdictional delineation in April 2020, Dudek biologists noted a large 

population of Coulter’s goldfields (Lasthenia glabrata ssp. coulteri) in this area.  

However, this area is not considered a City wetland per the City’s Biology Guidelines (City of San Diego 2018a) 

because, based on review of historical aerials and topography, the wetland established as a result of the 

construction of the residential development to the north, which directed runoff to this area and created conditions 

suitable for development of the wetland. Prior to the adjacent development, the area supported an upland hillslope, 

consistent with adjacent areas. As stated in the City’s Biology Guidelines, “except for areas created for the purposes 

of wetland habitat or resulting from human actions to create open waters or from the alteration of natural stream 

courses, it is not the intent of the City to regulate artificially created wetlands in historically non-wetland areas 

unless they have been delineated as wetlands by the Army Corps of Engineers, and/or the California Department 

of Fish and Wildlife.” As a result, the herbaceous wetland (artificial) in this location would be considered Tier IV (City 

of San Diego 2018a). 

4.3.12 Natural Flood Channel 

Natural flood channel, also described as non-vegetated channel or floodway (Oberbauer et al. 2008), is the sandy, 

gravelly, or rocky fringe of waterways or flood channels that are earthen-bottom, and unvegetated on a relatively 

permanent basis. Vegetation may be present but is usually less than 10% total cover and grows on the outer edge 

of the channel. 
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Natural flood channel is mapped within small ephemeral drainage features on the project site. Although unvegetated, 

natural flood channel can be considered a wetlands community according to the City’s Biology Guidelines when the 

overall drainage is substantial enough to support “wetland dependent vegetation” (City of San Diego 2018a). The 

natural flood channel present in the southern section of the project parcel where it is connected to emergent wetland 

habitat upstream and downstream of these unvegetated channel sections. However, the emergent wetland is artificial 

(as described above). Therefore, both the natural flood channel extents that are located on the upland hillsides on the 

project parcel and in the southern section of the project parcel were determined to consist of seasonal drainage 

patterns that do not support wetland dependent vegetation and are not be considered City wetlands, according to the 

City’s Biology Guidelines (City of San Diego 2018a). 

4.3.13 Arundo-Dominated Disturbed Habitat 

Arundo-dominated disturbed habitat is composed of monotypic or nearly monotypic stands of giant reed and is 

fairly widespread in Southern California. Typically, this habitat occurs on moist soils and/or in streambeds and may 

be related directly to soil disturbance or the introduction of propagules by grading or flooding. 

Arundo-dominated disturbed habitat comprises one dense stand of giant reed within the study area just northeast 

of the existing residence in the central study area. It is positioned on a steep north-facing slope and did not show 

signs that it was associated with any wetland or riparian features. This land cover is synonymous with disturbed 

land and is considered a Tier IV vegetation community (City of San Diego 2018a). 

Note: Each vegetation community corresponds to a designated fuel model (pre-determined vegetation type, 

densities, and structural characteristics) for fire behavior modeling purposes. Dudek has classified each of the 

cover types that will remain off-site and/or adjacent to the building footprints into fuel models, as discussed further 

below. Site-adjacent vegetation is important relative to wildfire as some vegetation, such as brush and grassland habitats 

are highly flammable while other vegetation, such as wetland communities or forest understory, are less flammable due 

to their higher plant moisture content, compact structure, and available shading from overstory tree canopies. The off-

site, adjacent areas that will not be converted will represent the fire threat and were modeled (see section 4.7: Fire 

Behavior Modeling) to aid fire protection planning for this site. 
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