
BURNED AREA EMERGENCY STABILIZATION PLAN


2007 SOUTHERN CALIFORNIA FIRES

VEGETATION RESOURCE ASSESSMENT

I.
OBJECTIVES

· Evaluate and assess fire and suppression impacts to vegetative resources.

· Determine emergency stabilization and monitoring needs supported by specifications to aid in vegetative recovery and soil stabilization efforts and to mitigate impacts to sensitive plant species.

· Evaluate the potential for non-native invasive plant species encroachment into native plant communities and sensitive plant species habitat within the fire area and determine stabilization and monitoring needs to mitigate encroachment.

· Determine effects of fire and suppression impacts to sensitive plant species, including federally listed Threatened and Endangered (T&E) species, agency designated sensitive or special status species, and tribally sensitive plant species.

· Assess Pauma Forest Reserve for potential salvage/reforestation needs.

· Assess imminent and long-term tree hazards to the public and property and recommend or implement mitigation measures.

II.
ISSUES

· Short and long-term effects of the fire on plant communities and vegetative resources including

       T & E and sensitive plant species.

· Potential for invasion of impacted lands by noxious weeds and non-native invasive plant species.

· Tree hazards that may pose a threat to public, worker safety, or property.

· Reestablishment of forest cover within timber, riparian, oak woodland, and oak savannah stands.

· Recovery of chaparral communities in altered fire regimes.

· Potential timber/firewood salvage.

III.
OBSERVATIONS


This report addresses known and potential impacts to vegetative resources on US 
Department of 
the Interior administered lands and tribal lands within the fires.  Findings and 
recommendations contained in this assessment are based upon information obtained from 
personal interviews and 
meetings with staff from the Bureau of Land Management – Palm 
Springs-South Coast Field Office, Bureau of Indian Affairs - Southern California Agency 
(BIA-
SCA), Bureau of Indian Affairs, Pacific Regional Office US Fish and Wildlife Service (FWS) – 
Carlsbad Ecological Services Office and San Diego National Wildlife Refuge, Rincon (RIN) 
and La Jolla (LJO) Reservations, Natural Resources Conservation Service – Escondido Field 
Office (NRCS-EFO), US Geological Survey (USGS), private landowners,  Burned Area 
Emergency Response (BAER) team specialists, literature reviews, and field reconnaissance of 
the fire areas. Table 1 shows the acres of lands impacted by the fires by agency/owner.

Table 1 – Acres Impacted by the Fires by Agency/Owner

	Acres by Agency/Owner Impacted by the Fires

	Agency/Owner
	Harris
	Poomacha
	Witch

	BLM
	 
	18,217
	2,683
	1,066

	FWS
	 
	4,137
	0
	0

	BIA
	La Jolla
	0
	8,697
	0

	
	Pala
	0
	2,220
	0

	
	Pala Fee Lands
	0
	1,237
	0

	
	Pauma-Yuima
	0
	5,320
	0

	
	Rincon
	0
	3,580
	0

	
	San Pasqual
	0
	7
	0

	
	Allotments
	0
	236
	0

	
	Barona
	0
	0
	887

	
	Capitan Grande
	0
	0
	4,458

	
	Inaja-Cosmit
	0
	0
	319

	
	Mesa Grande
	0
	0
	1,817

	
	Santa Ysabel
	0
	0
	2,820

	Other
	 
	67,991
	25,582
	151,743

	TOTAL
	90,345
	49,562
	163,110


A.
Background 


Harris Fire

The Harris Fire started on October 21, 2007 at 0930 hours east of the town of Potrero in heavily vegetated chaparral.  The fire was driven by Santa Ana winds that reached 50 miles per hour (mph) during the day and 70 mph at night.  From Portrero the Harris Fire burned west to Chula Vista and the San Diego National Wildlife Refuge. The fire is bordered on the south by Mexico and on the north by Lyons Valley, Barrett Lake and the Cleveland National Forest.  The Harris Fire was contained on October 31 at 90,345 acres.


Witch Fire

The Witch Fire started on October 21, 2007 at 1230 hours near the Witch Creek fire station on Highway 78. A combination of topography, critical fuel moistures and strong Santa Ana winds created a rate of spread at about 5 mph. The above factors and wind speeds reaching 40 to 50 mph with gusts up to 80 mph resulted in the fire traveling over 30 miles in three days. The boundary of the fire is the city of Rancho Santa Fe on the west, Santa Ysabel Reservation on the north, the town of Santa Ysabel in the east, and El Capitan Reservoir in the south. The Witch Fire was contained on October 31 at 163,110 acres.


Poomacha Fire

The Poomacha fire started on October 23, 2007 at 0313 hours on the La Jolla Reservation.  Heavy fuel loads in chaparral and oak woodlands that had not burned since 1922, winds up to 37 mph, low relative humidity, and a second year of drought resulted in the fire spreading over 2 miles in less than 10 minutes at a rate of spread of 12-24 mph. The fire is bordered on the north by the Agua Tibia Wilderness (Cleveland National Forest) and Palomar Road, La Jolla reservation on the east, the Witch Fire to the south, and the Rincon Reservation in the west.  The Poomacha Fire was contained on November 8 at 49,562 acres.


Vegetation

A variety of vegetation communities exist within the boundaries of the Poomacha, Witch and Harris fires, all of which fall in the South Coast bioregion. Vegetation distribution and patterns in the South Coast bioregion are influenced by topography, climate, soil moisture, and disturbance.  The region is a Mediterranean climate having cool, wet winters and hot, dry summers.  Precipitation varies from 9 to 28 inches, the lowest recorded at Otay Lakes and the high on Palomar Mountain.  Most of the precipitation occurs from November to April. In this part of southern California neither drought nor lightning are the main contributors of vegetation patterns.  The Santa Ana (or foehn) winds are the primary factor in determining burning patterns.  The Santa Ana winds often result in large fires regardless of drought.  Drought is an important factor in regards to burning patterns in that it extends the burning season.  Another factor further compounding the fire regime within the burned areas is that fire frequency has increased in recent decades due to population growth. (Keeley 2006).


The South Coast bioregion is a complex mosaic of grassland, shrubland, forest, and woodland that forms a relatively fine-grained landscape relative to most wildfires, which usually burn large enough areas to encompass a diversity of vegetation types and associations. Thus, fire regimes vary on a rather coarse scale, and within a vegetation type there is limited association of fire regimes with specific plant associations.


A number of broad community types occur in the burned areas including oak woodlands, forests, chaparral, coastal sage scrub, riparian, and wetlands.  Listed below are descriptions of the vegetation cover types found on federal and tribal lands within the fire perimeters. There are numerous plant alliances and associations that exist within the fire perimeters.  For purposes of displaying vegetation on a map and for describing them in a format such as this plan, community types were lumped into 12 vegetation types.  Communities that comprised a very small portion of the burned area were included in types that they are associated with. 


The map layer created for this assessment was derived from the LANDFIRE Existing Vegetation Layer (USDA Forest Service 2006), and the LANDFIRE National Existing Vegetation Type Layer (USGS 2006).  The vegetation cover descriptions are based partly on the Southwest ReGap Vegetation Classification (NatureServe, 2004). The vegetation classification is based on the National Vegetation Classification System (NVCS) and partly on conventions found in Sawyer and Keeler-Wolf (1995).  Tables 2, 3, and 4 display the existing vegetation type groups within the fire perimeters by fire by ownership. 

	Table 2 - Harris Fire - Acres of Vegetation Types by Agency

	Vegetation Community
	Ownership

	
	BIA
	BLM
	FWS
	Other

	Agriculture
	0
	1
	0
	2,539

	Annual Grassland/Forbland
	0
	474
	146
	4,052

	Disturbed
	0
	4
	0
	30

	Mixed Conifer
	0
	9
	0
	40

	Oak Woodland
	0
	69
	0
	658

	Perennial Grassland
	0
	0
	0
	149

	Open Water
	0
	0
	0
	11

	Riparian
	0
	82
	4
	810

	Southern California Coastal Scrub
	0
	6,629
	2,448
	26,765

	Southern California Dry Mesic Chaparral
	0
	10,694
	1,523
	34,364

	Southern California Oak Woodland and Savanna
	0
	252
	15
	1,064

	Urban
	0
	2
	1
	119

	TOTAL
	0
	18,216
	4,137
	70,601


Note: due to errors in rounding up numbers from the GIS database, total acres may not equal total given for final fire sizes.

	Table 3 - Poomacha Fire - Acres of Vegetation Types by Ownership

	Vegetation Community
	Ownership

	
	BIA
	BLM
	FWS
	Other

	Agriculture
	159
	2
	0
	636

	Annual Grassland/Forbland
	765
	1
	0
	1,218

	Disturbed
	52
	0
	0
	10

	Mixed Conifer
	2,728
	83
	0
	4,835

	Oak Woodland
	3,162
	346
	0
	5,258

	Perennial Grassland
	5
	0
	0
	130

	Open Water
	0
	0
	0
	0

	Riparian
	667
	56
	0
	915

	Southern California Coastal Scrub
	2,418
	69
	0
	1,556

	Southern California Dry Mesic Chaparral
	8,209
	1,430
	0
	7,906

	Southern California Oak Woodland and Savanna
	3,111
	697
	0
	3,163

	Urban
	21
	0
	0
	20

	TOTAL
	21,297
	2,684
	0
	25,647


Note: due to errors in rounding up numbers from the GIS database, total acres may not equal total given for final fire sizes.

	Table 4 - Witch Fire - Acres of Vegetation Types by Ownership

	Vegetation Community
	Ownership

	
	BIA
	BLM
	FWS
	Other

	Agriculture
	9
	1
	0
	4,796

	Annual Grassland/Forbland
	337
	11
	0
	11,720

	Disturbed
	1
	25
	0
	155

	Mixed Conifer
	30
	0
	0
	1,145

	Oak Woodland
	1,036
	30
	0
	5,045

	Perennial Grassland
	1
	0
	0
	394

	Open Water
	0
	0
	0
	1,040

	Riparian
	382
	8
	0
	3,286

	Southern California Coastal Scrub
	1,705
	94
	0
	25,656

	Southern California Dry Mesic Chaparral
	5,791
	821
	0
	82,960

	Southern California Oak Woodland and Savanna
	1,008
	77
	0
	12,874

	Urban
	3
	0
	0
	3,107

	TOTAL
	10,303
	1,067
	0
	152,178


Note: due to errors in rounding up numbers from the GIS database, total acres may not equal total given for final fire sizes.

This section describes the vegetation types and their respective plant alliances or communities which occur across the three fires.  It also describes their typical response to wildfire and is important to understanding the BAER Teams findings and recommendations regarding post-fire vegetation recovery.

Southern California Dry Mesic Chaparral 

Chaparral is a highly variable plant community that occurs throughout the burned areas.  Chaparral communities found in the burned areas include Chamise Chaparral, Mixed Chaparral, Montane Chaparral, and Scrub Oak Chaparral. Chaparral occurs throughout the coastal lowlands, foothills, and montane region. Chaparral typically forms a dense, almost impenetrable shrub community with no herbaceous layer.  This vegetation type ranges from sea level to about 4,440 feet. (Natureserve 2004; Keeley 2006).

Mature chamise chaparral communities can reach a height of 3 to 9 feet tall and are overwhelmingly dominated by chamise (Adenostoma fasciculatum) with a variety of facultative seeders, including chaparral whitethorn (Ceanothus leucodermis), Eastwood’s manzanita (Arctostaphylos glandulosa), yerba santa (Eriodictyon spp.), and flannel bush (Fremontodendron californicum). Mature chamise chaparral has no understory component and typically occurs on xeric or south facing slopes.  These monotypic stands are often juxtaposed with diverse north-facing slopes of obligate resprouters such as scrub oak (Quercus berberidifolia), California coffeeberry (Rhamnus californica), and hollyleaf cherry (Prunus ilicifolia), sometimes separated by ridge tops dominated by the obligate seeder hoaryleaf ceanothus (Ceanothus crassifolius).  (Natureserve 2004).

Mixed Chaparral is typically divided into Northern Mixed Chaparral and Southern Mixed Chaparral. Mixed Chaparral is typically dominated by scrub oak, chamise, manzanita, and California lilac (Ceanothus ssp.). Northern Mixed Chaparral is typically a dense, nearly impenetrable stand occurring on dry, rocky areas with little soil.  Mixed Northern Chaparral can occur on north facing slopes in southern California.  Southern Mixed Chaparral is not as tall or thick, with patches of bare soil, and is often intermixed with sage scrub communities.  (Natureserve 2004).

Scrub Oak Chaparral is a dense evergreen chaparral type that can grow up to 20 feet tall and is dominated by scrub oak and birch-leaved mountain mahogany (Cercocarpus betuloides). Scrub Oak Chaparral typically occurs on more mesic sites than other chaparral communities, and often at higher elevations.  (Natureserve 2004).

Minnich (1995) and Zedler (1995) give the fire return interval (FRI) for chaparral communities at 50 to 75 years but fires can occur every two to three decades.  Keeley (personal communication, 2007) suggests a 70 year FRI with a range of 20 to 50 years. Large fires often result in homogenous stands of chaparral that develop and become fire prone as a large stand, which may burn again as a large fire.  After a fire, chaparral species can either resprout or germinate from heat/leachate-stratified seed in a highly variable mosaic.  For a few years after a fire, annual forbs germinate and establish on site until the woody shrubs mature.  Frequent fires and hot fires can burn the root system and surface seed bank resulting in loss of diversity and low-density vegetative communities.

Southern California Coastal Scrub 

The Southern California Coastal Scrub consists of low, woody semi-deciduous shrubs that occurs below 2,500 feet and dominates the lower elevations along the coast and in interior valleys.  These communities are dominated by California sagebrush (Artemisia californica), black sage (Salvia mellifera), California brittlebush (Encelia californica), saw-toothed goldenbush (Hazardia squarrosa), and coastal buckwheat (Eriogonum cinereum). The understory supports a variety of herbaceous annuals and several varieties of native and non-native grasses. Much of the coastal sage scrub has been reduced in the area due to development, and approximately 15 percent of its former range is extant.  Some of the post-fire flora is equally common in the dry mesic chaparral community type.  These species include flat top buckwheat (Eriogonum fasciculatum), chaparral mallow (Malacothamnus fasciculatus), sugarbush (Rhus ovata), and laurel sumac (Malosma laurina).  The Southern California Coastal Scrub can be divided into the coastal sage scrub and the interior sage scrub; coastal being on the mesic end and the interior version on the arid end of the soil moisture gradient.  (Natureserve 2004).
Most of these species are fire adapted and quickly regenerate from seed or resprouts after a fire. However, frequent fires (less than ten years apart) in an area can reduce the seed bank for native shrub species and increase the presence of non-native grasses and forbs resulting in habitat fragmentation. This vegetation community burns easily and can reburn in two to three years after a recent fire, primarily due to increased human ignitions, Santa Ana winds in the autumn and invasion by invasive grasses. On the more arid end of the soil moisture gradient, less disturbance is needed to replace woody and semi-woody vegetation with herbaceous species (Keeley 2006).

When degraded habitat burns, the coastal sage scrub can be converted to non-native grasslands dominated by mustards and bromes. Once this habitat conversion occurs, coastal sage scrub species typically do not re-colonize the area due to competition from dense populations of invasive grasses that increase the fire frequency and interfere with seedling survival of obligate seeders. 

Annual Grassland/Forblands and Perennial Grasslands

Perennial Grasslands are a minor component of the burned areas, comprising only a total of 673 acres based on the mapping data available to the BAER Team. The tussock forming purple needlegrass (Nassella pulchra) typically occurs on fine textured clay soils and is associated with a variety of native forbs including species of Calochortus, Dichelostemma, rancher’s fireweed (Amsinckia meziesii var. intermedia), and adobe popcorn-flower (Plagiobothyrys acanthocarpus).  The native bunchgrasses foothill needlegrass (Nassella lepida) and coast range melic (Melica imperfecta) are associated with purple needlegrass.  The perennial grasslands often include a variety of non-native grasses including slender wild oats (Avena barbata), ripgut brome (Bromus diandrus), and red brome (B, matritensis).  (Natureserve 2004).

Fine textured, poorly drained, alkaline soils are dominated by native species sacaton (Sporobolus airoides) or saltgrass (Distichlis spicata). This community typically occurs in areas with a high seasonal water table and is often associated with Alkali Seeps and Alkali Meadows.

Non-native grasslands can be dense to sparsely covered communities dominated by non-native grasses such as red brome, ripgut brome and softchess brome; and can include a variety of native forbs that occur with purple needlegrass. Non-native grasslands germinate during early winter rains and complete their life cycle by spring, then dry up during summer and fall. Non-native grasslands often intergrade with open oak woodlands and disturbed California Coastal Scrub communities.

Grassland communities in San Diego County have evolved with, and are typically maintained by, fire. Fire effects to perennial grasslands include reduced thatch and increased forb diversity.  Fire can reduce the cover of both native and non-native grasses, opening space for germination and establishment of native forb species.  Fire in non-native grasslands maintains dominance by invasive grasses and prevents establishment by native shrub species.

Southern California Oak Woodland and Savanna and Oak Woodlands
These oak woodlands and savannas occur in coastal plains and intermountain valleys from Ventura County, California, south into Baja California, Mexico. Coast live oak, (Quercus agrifolia), Interior live oak (Quercus wislizeni), Englemann oak (Quercus engelmannii), and/or California black walnut (Juglans californica) dominate a mixed closed or open canopy. Southern chaparral species such as chamise, lemonade berry (Rhus integrifolia), sugarbush, Ceanothus spp., Ribes spp., and manzanita species are also characteristic. Variable canopy densities in existing occurrences are likely due to variation in soil moisture regime, natural patch dynamics of fire, and land use (fire suppression, livestock grazing, herbivory, etc.). Most of these woodlands and savannas have been heavily altered through urban and agricultural development throughout southern California.  (Natureserve 2004).
There is a subtle difference between the oak woodlands and the Southern California oak woodland and savanna.  There is more of a mix of chaparral, dense stands of Engelmann oak and stands with different species of oak in the Southern California savanna and the oak woodlands can have a dominant species (ie coast live oak) as the primary overstory with grasses as the understory.

Fire return intervals occur one to several times a century.  On more mesic sites fire frequency is reduced and fire effects results in patches of crown fire and surface fire with unburned patches. On xeric sites open woodlands support an understory of annual grasses which increase fire frequency.

Riparian 

The riparian vegetation type includes a number of communities including wetlands, freshwater marshes, and various woodlands and shrublands. Riparian woodland communities in the burn areas include Mulefat Scrub, Southern Willow Scrub, Southern Cottonwood-Willow Riparian Forest, Southern Coast Live Oak Riparian Forest, Southern Sycamore-Alder Riparian Forest, and White Alder Riparian Forest.  Although most fires burn as crown fires with high intensity, fire severity is generally low due to the predominance of vigorous sprouting species. Woody species in scrub and forested wetlands may recover from fire by epicormic sprouting from stems or basal sprouting from the roots.  (Natureserve 2004).

Wet meadows and wetlands typically do not burn since the moisture content in the plants and soils retard fire advance. Many wetland species are rhizomatous and will likely survive fires.  

During drought times and in dry meadows fire will quickly burn through these communities. Fall fires typically have little impact on local meadows since most plants are dry and have dispersed their seed.  These wetlands include Alkali Seep, Freshwater Seep and Freshwater Marsh. Wet meadows discussed above are often defined as wetlands.

Riparian communities vary depending on the aquatic system they are associated with and can have seral stages of community succession. Mulefat Scrub and Southern Willow Scrub are typically early seral stages for Southern Cottonwood-Willow Riparian Forest, which develops into Southern Coast Live Oak Riparian Forest. In steep drainages, Mulefat Scrub and Southern Willow Scrub may be early stages for Southern Sycamore-Alder Riparian Forest or White Alder Riparian Forest.  Dominant species are Fremont cottonwood (Populus fremontii), western sycamore (Platanus racemosa), willows (Salix ssp.), mulefat (Baccharis salicifolia).

The Southern Coast Live Oak Riparian Forest (found on the La Jolla Reservation) is an open to dense evergreen riparian woodland that occurs on moist to saturated alluvial soils adjacent to ponds or streams.  The Southern Coast Live Oak Riparian Forest is dominated by coast live oak (Quercus agrifolia) with white alder (Alnus rhombifolia) and a variety of willows. The understory includes western ragweed (Ambrosia psilostachya), poison oak (Toxicodendron diversilobum), mugwort (Artemisia douglasiana), and a variety of herbaceous forbs and grasses. 

Riparian communities are typically impacted by flood events where late seral stages are set back to Mulefat Scrub or Southern Willow Scrub. Flooding will destroy extant riparian communities and may deposit alluvium over root systems or wash away entire vegetated terraces. Riparian communities often resist fire since riparian species do not experience drought. During drought, riparian species become more susceptible to fire. Stand destroying fires can assimilate flooding events in that they set communities back to early seral stages. Stump sprouting species, like oaks, can reestablish in the early successional communities. Most mature trees that experience high intensity fires will die.

Mixed Conifer and Oak Woodlands
See write up on community descriptions under Pauma forest reserve, below. The habitat of bigcone Douglas fir (Pseudotsuga macrocarpa), is often associated with chaparral and oak woodlands. Bigcone  Douglas fir  is one of three conifers in California that sprout.  Unlike Pacific yew and coast redwood, bigcone Douglas fir sprouts from epicormic buds throughout the length of the bole and branches.  Trees less than about 6 inches dbh fail to resprout.  Sprouting success may be dependent on fire severity not on tree size (Keeley 2006; Minnich 1980). Seedling recruitment occurs sporadically under fire free periods and is favored on north facing more mesic slops. To achieve a mature stand 50 to 100 years of fire-free conditions are required. Frequent fires favor mature trees and infrequent fires favor expansion.

Southern Interior Cypress Forest


This vegetation community consists of dense stands of Tecate cypress (Cupressus forbesii) which occur on steep slopes of meta-volcanic or gabbro soils on mostly north facing aspects. It is found on Otay Mountain and the north side of Tecate Peak. This forest type is intermixed with chamise and montane chaparral; it can be considered a component of the dry mesic chaparral.  Tecate cypress is fire-adapted species that has a fire regime like chaparral.  The closed cone cypress forests (which also includes the species Cuyamaca cypress) has characteristics of a stand-replacing crown fire regime.


Tecate cypress is an obligate seeder; the serotinous cones open after fire and the seeds recruit heavily the first year after fire.  Trees need to mature to at least 40 years (a range from 27 to 40 years) before producing sufficient seeds to recolonizes a population burned in a stand replacing fire (Keeley, personal communication, 2007).  Trees leas than 27 years of age may not produce sufficient cones that are mature enough to produce viable seeds.  Fire return intervals are thought to be over 100 years (Keeley 2006).

Agriculture

Plants that are commonly found in the agriculture lands use type includes: tree fruit orchards, vineyards, selected crops and crop stubble, and many of the grasses and herbs found in other vegetation types.

A minor community which is reported to be present in the Harris and Witch Fires, is the South Coastal California Vernal Pool.  These systems are shallow ephemeral water bodies found in small depressions that range from Baja Norte, Mexico, north through Santa Barbara County, California. They are found from sea level to 7800 feet. These vernal pool systems are found on flat-topped marine terraces with Si-Fe cemented hardpans, volcanic bedrock, and acidic intrusive rock underlying thin soils. Characteristic plant species include Trichostema austromontanum, Pogogyne abramsii, Eryngium aristulatum, Orcuttia californica, Pogogyne nudiuscula, Navarretia fossalis, Hemizonia parryi ssp. australis, and Lasthenia glabrata ssp. coulteri. The majority of the plants found in this pool system are sensitive species.  Otay mesa mint (Pogogyne nudiuscula) is reported to be on FWS lands within the fire.
Table 5 lists the fire response and recruitment mechanisms of common species found in the vegetation community types described in this assessment.  Some of Table 2 is adapted from Hilbert 1987 and Keeley 1991.

Table 5 Fire response for selected species
	Species
	Fire response/ Revegetation Mechanism
	Fire Effects/Susceptibility to Damage

	Coastal sagebrush (Artemisia californica)
	Facultative seeder b; young stems sprout
	Top killed or killed; stimulated by fire. Polymorphic seeds survive fire.

	California brittlebush (Encelia californica)
	Obligate resprouters; basal sprouts in absence of fire
	Top killed

	Coastal buckwheat (Eriogonum cinereum)
	Obligate resprouter; basal sprouts in absence of fire
	Top killed or killed

	Bush mallow (Malacothamnus fasciculatus)
	Seed a
	Killed; stimulated by fire

	Flat topped buckwheat (Eriogonum fasciculatum)
	Sprouter or seeder; young stems sprout;
	Top killed or killed; in dry mesic chaparral present as dormant seed banks

	Deerweed (Lotus scoparius)
	Obligate seeder a ; germination occurs on open sites without fire.
	Killed. Massive seed crop post-fire

	Sugarbush (Rhus ovata)
	Sprouting or seed a
	Top killed; fire stimulated

	Laural sumac (Malosma laurina)
	Seeder and resprouter
	Top killed; fire stimulated with high seed recruitment

	White sage (Salvia apiana)
	Seed a
	Top killed

	California lilac, many species incl. woolyleaf (Ceanothus tomentosus)
	Obligate seeder a
	Killed. Short-lived

	Chaparral whitethorn (Ceanothus leucodermis)
	Facultative seeder
	Top killed; recruits after fire primarily from seed

	Chamise (Adenostoma fasciculatum)
	Sprout/facultative seeder a/b
	Top killed or killed 

	Eastwood’s manzanita (Arctostaphylos glandulosa)
	Facultative seeder/sprouter
	Top killed or killed

	Otay manzanita (A. otayensis)
	Obligate seeder
	Top killed or killed; no sprouting, frequent fire depletes seed bank

	Flannel bush

(Fremontodendron californicum)
	Sprouter/facultative seeder b
	Top killed

	Mexican flannelbush  *

(Fremontodendron mexicanum)
	Facultative sprouter/seed
	Top killed

	Poison oak (Toxicodendron diversilobum)
	Seed b
	Top killed

	Yerba santa (Eriodictyon crassifolium)
	Falcultative seeder b
	Top killed or killed

	Scrub oaks

(Quercus berberidifolia, Q.dumosa)
	Obligate resprouter
	Top killed; rarely killed. Seedlings sprout after fire

	Toyon or Christmas berry (Heteromeles arbutifolia)
	Obligate resprouter
	Top killed; rarely killed. Seedlings sprout after fire.

	Hollyleaf or chaparral cherry (Prunus ilicifolia ilicifolia)
	Obligate resprouter 
	Top killed; rarely killed. Seedlings sprout after fire.

	California Coffeeberry (Rhamnus californica)  
	Obligate resprouter
	Top killed; rarely killed. Seedlings sprout after fire.

	Tecate cypress (Cupressus forbesii)
	Serotinous cones
	Killed. Repeated fires with a FRI  less than 27 years could be detrimental.

	Bigcone Douglas fire (Pseudotsuga macrocarpa)
	Epicormic sprouter
	Top killed or survives. Sprouts from epicormic bud throughout bole and branches.


*  Species listed under the Endangered Species Act

a Heat stratification

b Charate stratification—seed germination stimulated by chemicals in charred wood.

c Note: plants that regenerate from seed may be stimulated to germinate by low severity fire, but may not regenerate following high severity fire, if the soil organic matter/ seed bank is destroyed.
Tree Hazards

The fires burned with varying severities in forested areas along roads and through neighborhoods.  In many areas, vegetation density and topography allowed greater fire intensity in draws and drainages where generally trees were concentrated.  In other cases, trees growing adjacent to homes and structures that burned were subjected to greater fire intensities.    

BAER foresters examined Reservation, Bureau of Land Management and US Fish & Wildlife lands within the Harris, Poomacha and Witch fires for tree hazards and in some cases private lands when asked to by a Tribe.  Tree hazards along highways and on other land ownerships were not examined and were expected to be identified and mitigated by fire, Caltrans, SDGE, FEMA and other crews. 

The National Park Service Tree Hazard Rating System was used to identify imminent tree hazards.  Trees that rated a four or greater were marked for immediate mitigation.  The NPS Tree Hazard guidelines may be accessed from the NPS website www.nps.gov. 

Native tree species in the area generally are adapted to fire.   Informal examinations of trees that survived the 2003 fires and in discussions with local fire ecologists, show that most oak species will recover from all but the most severe fire intensities.  Due to this, long-term tree hazards were not examined until after the onset of the next growing season when it could be determined which trees will not recover.  

Pauma Forest Reserve

The Pauma Reservation has an area on the east side of the reservation northwest of Palomar Mountain that is designated as a Forest Reserve.  Generally, the Forest Reserve includes all the slopes above the valley to the top of the mountain in and adjacent to Frey and Agua Fria creeks.       

The Pauma Forest Reserve includes the following coniferous forest communities:

Oak Woodland Forests typically occur in moist areas in canyons and along streams. At higher elevations, these forests occur across the broader landscape. This community develops a dense, arboreal canopy with limited understory shrubs or fuel accumulation.  This type is typically an open to dense forest with scattered Coulter pine (Pinus coulteri) and black oak (Quercus kelloggii) with a typical upper Sonoran mixed chaparral shrub layer. Tree canopy can be dense enough to exclude the shrub component. This type occurs on dry rocky soils on slopes and ridges intermixing with Mixed Chaparral and lower Montane Chaparral.  Common associates include a variety of manzanita species, lilac species, birch leaved mountain mahogany, and live oaks.

Coulter pine, considered a low elevation pine, is found in chaparral to forest habitats. Fire regimes vary from stand-replacing to stand-thinning. When associated with chaparral, cones are serotinous and recruitment is synchronized to the immediate post-fire environment, whereas on forested sites cones are not serotinous and recruitment may occur between fires and consequently stands are uneven aged (Borchert 1985; Borchert et al. 2002; Keeley 2006).

Mixed Conifer Forests occurs on the highest peaks in San Diego County and includes a variety of conifer species including white fir (Abies concolor), Jeffrey pine (Pinus jeffreyi), and bigcone Douglas fir (Pseudotsuga macrocarpa) intermixed with canyon live oak or black oak. The shrub community includes a variety of current, lilac, and manzanita.

According to the Pauma Tribe Environmental Specialist, the Environmental Assessment is complete and has been approved.  The new forest plan however, is incomplete and not approved by the Regional Director at this time and there appears that there is no current forest plan in place. Without a forest plan in place, potential emergency stabilization and rehabilitation measures are limited.

Invasive Species

Noxious weeds and non-native invasive species are present in the burn area.  Noxious weeds are now recognized worldwide as posing threats to biological diversity—second only to direct habitat loss and fragmentation.  Noxious weeds are known to alter ecosystem functions such as nutrient cycles, hydrology, and wildfire frequency; to outcompete and exclude native plants and animals; and to hybridize with native species.  The presence and abundance of noxious weeds in an ecosystem are highly dynamic, subject to changes in the local environment.  (Whitson, T.D., et al. 1992; Cal-IPC, 2007).  

The California Invasive Plant Council (Cal-IPC) lists the most problematic invasive plant species in the State.  Of the known populations of invasive species that occur in the burned areas, there are some that Cal-IPC has given a High rating to. They are giant reed (Arundo donax), cheat grass (Bromus tectorum), red brome (B. madritensis ssp. rubens), sweet fennel (Foeniculum vulgare), and tamarisk (Tamarix ramosissimum).   Plants that Cal-IPC rates as Moderate are fountain grass (Pennisetum setaceum), tree of heaven (Ailanthus altissima), black mustard (Brassica nigra), tocalote (Centaurea melitensis), slender wild oat (Avena barbata), wild oat (Avena fatua), ripgut brome (Bromus diandrus), and Italian ryegrass (Lolium multiflorum). Plants with a Limited rating and that are a concern locally include filaree (Erodium ssp.), Peruvian pepper tree (Schinus molle), can be problematic in degraded areas.

Other noxious weeds or invasive species of concern that are potentially within the burned areas include iceplant (Carpobrotus edulis), pampas grass (Cortaderia selloana), artichoke thistle, (Cynara cardunculus), and perennial pepperweed (Lepidium latifolium).

Reducing effects from invasive plant species to listed species and their habitat within the burned areas was brought up as a concern by the FWS and BLM.  In areas where the endangered Quino checkerspot butterfly occurs, the most direct threats are from the bromes, filaree, black mustard, tocolate, the wild oats, and Italian ryegrass. These species are also problematic in native grasslands and frequently burned shrub, woodland, and forest communities.  Annual grasslands thrive on frequent fires due to copious seed production and high seed survival under low-intensity fires (Keeley 2006). Greater invasive plant dominance can increase landscape flammability, and greater fire frequency can increase vulnerability to invasion (Brooks and Pyke 2001.)  All natural communities are susceptible to invasion by noxious weeds. When habitat type conversion occurs in upland communities, dominance by these species usually occurs.  Within riparian and wetland communities, giant reed and tamarisk can be problematic.
Threatened & Endangered and Sensitive Plants

Lists of T & E plant species potentially affected by the fires or suppression activities were obtained on November 1, 2007 from U.S. Fish and Wildlife Service (FWS). The lists were reviewed and concurred with by USFWS, BIA and BLM agency representatives for accuracy and to determine which species may occur within the fire areas.  

Table 6 lists Threatened and Endangered plant that occur within the Harris Fire.  Only one plant, Mexican flannelbush, is found on federal lands. The other species are on adjacent private lands; there is the potential for occurrences on lands managed by the FWS and the BLM. Table 7 shows sensitive species that are managed by the Bureau of Land Management and Fish and Wildlife Service consistent with an interagency Multiple Species Conservation Plan (MSCP). These species are not federally listed, but are managed according to similar resource conservation protocols so as to not further jeopardize the species and to assist with species recovery.  All the plants are BLM special status species and are managed so as not to result in their becoming listed.

	Table 6 - Threatened & Endangered Plants Known within the Harris Fire

	Species
	Global/State Status
	Listing Status1

	San Diego thornmint (Acanthomintha ilicifolia)
	G1/S1.1
	FT/SE

	San Diego button-celery (Eryngium aristulatum var. parishii)
	G5T2/S2.1
	FE/SE

	Willowy monardella (Monardella viminea)
	G2/S2.1
	FE/SE

	Mexican flannelbush (Fremontodendron mexicanum)
	G2/S2.1
	FE/SR

	Otay Mesa mint (Pogogyne nudiuscula)
	G1/S1.1
	FE/SE

	Otay tarplant (Deinandra conjugens)
	G1/S1.1
	FT/SE



1 FT = federally threatened, FE = federally endangered, SE = state endangered, SR = state rare

	Table 7 - Sensitive Plants Known within the 2003 Southern California Fires

	Species
	Global/ State Status1
	Listing Status

	Otay manzanita (Arctostaphylos otayensis)
	G2/S2.1
	Sensitive (MSCP& BLM)

	Tecate cypress (Cupressus forbesii)
	G2/S1.1
	Sensitive (MSCP& BLM)

	Variegated dudleya (Dudleya variegata)
	G2/S2.2
	Sensitive (MSCP& BLM)

	San Diego barrel cactus (Ferocactus viridescens)
	G4/S3.1
	Sensitive (MSCP& BLM)

	Gander’s pitcher sage (Lepechinia ganderi)
	G2/S2.2
	Sensitive (MSCP& BLM)

	Felt-leaved monardella (Monardella hypoleuca ssp.lanata)
	G4T2/S2.2
	Sensitive (MSCP& BLM)

	San Diego goldenstar (Muilla clevelandii)
	G2/S2.2
	Sensitive (MSCP& BLM)

	Orcutt’s brodiaea (Brodiaea orcuttii)
	G3/S3.1
	BLM sensitive; CNPS -1B.1



1 California Natural Diversity Data Base ranks for threats and/or vulnerability: 


G 
Global rank indicator, based on worldwide distribution at the species level


T  
Global trinomial rank indicator, based on worldwide distribution at the infraspecific level


S 
State rank indicator, based on distribution within California at the lowest taxonomic level


1 
Critically imperiled and especially vulnerable to extinction or extirpation due to extreme 


rarity, imminent threats, or other factors; less than 1,000 individuals


2 
Imperiled due to rarity or other demonstrable factors; 1,000-3,000 individuals


3 
Vulnerable to decline because rare and local throughout its range, or with very restricted 


range; 3,000-10,000 individuals


4 
Long-term concern, though now apparently secure; usually rare in parts of its range, 


especially at its periphery


5
Population or stand secure due to being common in the world

Culturally Significant Species

Meetings with Tribal representatives resulted in the identification of plant species that are culturally significant.  Plant lists were obtained for both the La Jolla and Rincon Reservations.  The plants are:

	Table 8 - Culturally Significant Plants on Tribal Lands 

	Species
	Global/State Status
	Listing Status1
	Habitat

	Rainbow manzanita (Arctostaphylos rainbowensis)
	G2/S2.1
	F – none; CNPS – 1B.1
	Riparian woodland in chaparral and oak woodland, coast live oak/sycamore associations

	Orcutt’s brodiaea (Brodiaea orcuttii)
	G3/S3.1
	F – none; CNPS -1B.1
	Wetlands & riparian; vernal pools, meadows, closed cone forest (Tecate cypress); conifer forest

	Engelmann oak (Quercus engelmannii)
	N/A
	N/A
	Oak woodlands – Southern California oak woodland

	Juncus spp.
	N/A
	N/A
	Riparian areas




1 federal or California Native Plant Society
B.
Reconnaissance Methodology and Results
When the BAER team arrived, meetings were held with local agency staff to identify issues and determine the focus for conducting the resource assessment.  Information on vegetation, sensitive plant species, invasive plants, possible seeding strategies, and other resources was obtained from specialists from BLM-PS-SCFO, FS-CNF, BIA-SCA, FWS and NRCS-EFO.

Identification and mapping of vegetation mortality was aided by using post-fire satellite image-derived reflectance classification.  A Burned Area Reflectance Classification (BARC) is a satellite image-derived map of post-fire changes in spectral reflectance.  This is used in combination with field observations to develop a map of post-fire vegetation top kill or above ground mortality.  The BAER Forester used the BARC map and imagery from Landsat 5 and 7 to create the final vegetation top kill map. The BARC map and satellite imagery was evaluated by field visits and helicopter reconnaissance, and classification break points were adjusted to produce the final vegetation mortality map.

Reconnaissance of impacted areas was conducted utilizing low level aerial survey and field visits. Ground surveys were undertaken to refine and calibrate aerial survey data, map and document vegetation losses and survival, and determine fire effects to vegetation and sensitive species. Ground reconnaissance included traversing affected areas, hiking to remote areas, and recording observations on plant community types, species composition, top-kill (previously called vegetation mortality) on vegetation, topographic features, noxious weed species, range improvements, and suppression damage. Ground survey observations were compared with data obtained from the BAER watershed and wildlife specialists to correlate burn with vegetation top kill. The vegetation specialist and foresters also visited recent burned areas adjacent to the Harris and Poomacha Fires to observe post-fire response from the years 1998, 2003, and 2005.

When conducting vegetation mortality mapping the vegetation specialists look at all the layers of vegetation—trees, shrubs, and herbaceous (forbs and grasses), then determined the immediate post-fire effects on vegetation, the top kill of vegetation.  For shrubs such as chamise and manzanita (woody species), mortality was determined by how much of the top portion was removed—the stems, branches, leaders, flowering stalks.  Specialists then looked at how much living material was left which is a factor of amount of leaves remaining, if the bark was burned off, and if moisture is still in the stems. 

C.
Findings 

Vegetation Top-kill

The degree of fire-related top kill was determined by aerial and on-the-ground reconnaissance.  Chaparral, woodlands and forests, grasslands and riparian areas within the burns were classified into four vegetative, above ground, top kill levels. A Vegetation Above Ground Kill map is found in Appendix IV. 

Vegetation mortality was classified into the following four categories based on immediate post fire mortality of the above-soil plant parts:


Unburned to Low top kill (0-25%)


Low to Moderate top kill (26-50%)


Moderate to High top kill (51-75%)


High top kill (76-100%)

For the purposes of this assessment, vegetation mortality refers to immediate post fire mortality of the above-soil plant parts. These classifications do not imply long term vegetation mortality or recovery potential. Resprouting and releafing from epicormic plant parts or root crowns can occur on many species based on specific plant physiological characteristics, degree of injury, climatic conditions, environmental stress such as drought, and the presence of other damaging agents, including animals and insects.  Vegetation top kill, or above ground mortality classification parameters include degree of consumption of herbaceous, shrub, and forest/woodland vegetation communities, and effects of the fire on the regeneration potential of the affected vegetation species.  Tables 9, 10, & 11 shows the immediate post-fire vegetation mortality by ownership, according to observations noted by BAER Team vegetation and forestry specialists. 

	Table 9 – Acres of Above Ground Vegetation Mortality by Agency

	
Harris Fire - Acres by Percent of Above Ground Vegetation Mortality by Ownership

	Ownership
	<25% Above Ground Mortality
	26 - 50% Above Ground Mortality
	51 - 75% Above Ground Mortality
	>75% Above Ground Mortality
	Total Acres

	Bureau of Land Management
	1,161
	3,275
	6,564
	7,217
	18,217

	US Fish & Wildlife Service
	73
	336
	1,169
	2,559
	4,137

	Other
	4,384
	10,785
	21,113
	31,698
	67,990

	TOTAL
	5,618
	14,396
	28,856
	41,474
	90,344



Note: due to errors in rounding up numbers from the GIS database, total acres may not equal total given for final fire sizes.

	Table 10 – Acres of Above Ground Vegetation Mortality by Agency

	Poomacha Fire - Acres by Percent of Above Ground Vegetation Mortality by Ownership

	Ownership
	<25% Above Ground Mortality
	26 - 50% Above Ground Mortality
	51 - 75% Above Ground Mortality
	>75% Above Ground Mortality
	Total Acres

	BLM
	1,245
	430
	316
	692
	2,683

	FWS
	0
	0
	0
	0
	0

	BIA
	2,838
	3,937
	4,417
	10,106
	21,297

	Other
	4,329
	5,644
	6,770
	8,835
	25,577

	TOTAL
	8,411
	10,010
	11,503
	19,633
	49,557



Note: due to errors in rounding up numbers from the GIS database, total acres may not equal total given for final fire sizes.

	                   Table 11 – Acres of Above Ground  Vegetation Mortality by Agency

	Witch Fire - Acres by Percent of Above Ground Vegetation Mortality by Ownership

	Ownership
	<25% Above Ground Mortality
	26 - 50% Above Ground Mortality
	51 - 75% Above Ground Mortality
	>75% Above Ground Mortality
	Total Acres

	BLM
	120
	155
	378
	412
	1,065

	FWS
	0
	0
	0
	0
	0

	BIA
	538
	977
	3,331
	5,452
	10,298

	Other
	10,307
	14,431
	49,936
	77,073
	151,747

	TOTAL
	10,966
	15,564
	53,645
	82,937
	163,111



Note: due to errors in rounding up numbers from the GIS database, total acres may not equal total given for final fire sizes.


Assessments were conducted on DOI administered lands and the discussion on above ground vegetation mortality (top kill) and vegetation recovery refer to primarily those federally administered lands.  The vegetation specialists did consider fire effects on private lands and lands administered by other jurisdictions and where those burned areas had potential to influence recruitment, they were considered in this assessment.  


Slopes with north to west to south aspects burned hotter (had more residency time) on the Poomacha and Witch Fires than on the Harris Fire, on DOI administered lands. This was observed on coastal sage scrub, Southern California dry mesic chaparral, and oak woodlands/oak woodland savannas.  


Grasslands (annual grass/forbland and perennial grassland)


Grasslands will regenerate quickly from existing seed sources or from seed transported by the wind. Invasive, non-indigenous species are most likely to increase on this type and will need to be monitored for expansion into perennial grasslands, coastal sage scrub and xeric mixed chaparral vegetation types that have burned within the last 20 years, and oak woodlands that had an annual grass understory pre-fire . All grasses and forbs will take advantage of an increase in sunlight and water.  

Urban/Agriculture/Disturbed

Most vegetation burned on the agriculture type will be replaced with alien grasses and forbs until shrubs slowly invade from the edge of fields, or orchards are re-planted. Invasion by brush would be slow in plowed fields. There was very little vegetation on the urban or disturbed except for ornamental plants.  These sites will either be re-planted or become revegetated with colonizers from outside.

Southern California Coastal Scrub and Southern California Dry Mesic Chaparral

In the chaparral and coastal sage-scrub types, most surface vegetation has been killed and consumed by the fire. On those slopes where most or all the vegetation has been removed, the residency time of the flames was short due to the fast moving, wind driven fire.  In this case many of the epicormic roots and below ground parts were little damaged or the seed bank was not totally consumed.  In these areas, plants will return quickly from stored seed in the soil that was scarified by the fire or stimulated by smoke. In addition obligate resprouters will regenerate, especially on mesic or north facing slopes.  Although top kill in chaparral communities was above 51% in some areas (86 % on Harris, 62% on Poomacha, and 86% on the Witch Fire), there was little residency time for heat and landscapes were in a mosaic of unburned to high. 
Chamise chaparral – This community is composed of low-density shrubs on xeric slopes. Chamise is the dominant shrub type.  This indicates sufficient live seed banks and rootstocks for regeneration and recruitment. Depending on the site and aspect, chamise will regenerate by resprouting from the root crown or from seed.

Coastal Sage-Chaparral Scrub - This community is composed of low-density shrubs growing on either coastal influenced mesic conditions or interior xeric conditions. Dominant shrubs are mixed. Soil burn severity is generally low to moderate and soil organic matter has not been totally consumed by fire, indicating sufficient live seed banks and rootstocks. Chamise will regenerate by sprouting from the root crown. Sage species will regenerate from seed where soil seed banks remain viable. Perennial grasses will sprout from live rootstocks and regenerate from seed. Some of the burned areas have been subjected to frequent fires and annual grass invasion. In addition urban development has fragmented these same communities.  There will be a high potential for exotic annual plant species to prevent obligate seeders from re-colonizing these sites.  This situation was found on lands administered by FWS and BLM.

Mixed Chaparral and communities not dominated by chamise - These communities are composed of high-density shrubs dominated by manzanita species, chamise, California lilac, chaparral whitethorn, and scrub oaks. As mentioned above, most of the chaparral communities had experienced greater than 50% top kill.  At the landscape level these communities burned in a mosaic and where there was total consumption only the immediate surface organic layer burned. Post-fire response will likely be mixed according to local shrub species composition and burn patterns. Shrubs that regenerate by sprouting will likely re-sprout, even within the high severity burned areas.  The watershed group noticed that sugarbush was already sprouting 10 to 12 after the fires were contained.

The vegetation specialists examined post-fire response in these community types on the adjacent Paradise, Otay, and Border Fires, that burned in 2003, 2003 and 2005 respectively. On Otay mountain scrub oak and Eastwood’s manzanita exhibited strong sprouting response. Otay manzanita, an obligate seeder was 1 to 3 feet tall. Obligate seeders may be removed from locations that experienced high burn severity, especially on more xeric sites.

Montane Chaparral – This community is similar to the mixed chaparral type, but occupies more mesic sites. Response will be similar to the mixed chaparral type. Localized areas that burned at high severity may re-vegetate slowly if the dominant shrub species do not regenerate by sprouting. Areas near Palomar Mountain burned in a mosaic and many of those oak and manzanita species had unburned plants next to individuals that were totally consumed by fire.  Recruitment from seeds should occur in this plant association.

Scrub Oak Chaparral - This community is similar to the mixed chaparral type, but occupies higher elevation more mesic sites. Response will be similar to the montane chaparral type, but more rapid due to the dominance of scrub oak, which sprouts vigorously following both high and low severity burns.

Riparian 
There is scant published literature on fire effects in local riparian communities. Based upon observations from Black Canyon, Sycamore Canyon, Tijuana River, riparian communities near Witch Creek (Highway 78) and San Luis Rey River on the La Jolla Reservation the majority of riparian trees, shrubs and herbaceous plant will recover. Fire seldom results in mortality of riparian roots, forbs, tubers, bulbs and other below-soil plant parts due to soil moisture protection from heat. Burned riparian sedges that occur in 8 inch diameter tufts, were observed to be greening up along the Cottonwood River (Black Canyon) and along the Tijuana River.  It is presumed that most non-woody riparian vegetation will re-spout rapidly post-fire. 

Some riparian hardwood species such as Fremont cottonwood cannot tolerate fire damage to the cambium. All cottonwood trees with greater than 25% cambium mortality will likely die. Individuals in Cottonwood Canyon had a mosaic of killed trees and those untouched by fire. Surviving wounded trees will likely succumb in the near future due to the introduction of stem diseases. Sycamore and alder trees have thin bark and are readily top-killed by fire. Both species will re-sprout from the root crown following top-kill.  However, shallow roots are a contributing factor to mortality in sycamore. 

Forests and Woodlands
Numerous factors influence post-fire tree mortality, including: species characteristics, season the damage occurred, pre-fire tree vigor/site quality, extent of crown damage, extent of cambium damage, post-fire stand density/competition, post-fire climatic conditions, and insect/disease damage. 

Live Oak Woodland Types: Most of these communities burned with a low or moderate top kill.  Most of the coast live oak on slopes had little top kill but stands along riparian areas had more scorching and burning of leaves. Post-fire oak survival is related to fire intensity/duration, pre-fire vigor, and extent of crown/cambial damage (Plumb 1980).  Susceptibility to top-kill is generally related to bark thickness (Plumb and Gomez 1983).  

Stands of Englemann’s oak on flat and sloping ridge tops on the Poomacha Fire (east of Rincon and on the Pauma Forest Reserve) were mostly consumed by the fire.  Although this species is more fire resistant to fire than coast live oak due to a thicker bark (Keeley, 2006), mature stands in or adjacent to chaparral and scrub oak communities may produce lethal fires.  This was observed during aerial surveys.  The north facing slopes on the La Jolla Reservation and the west facing slopes with ridge tops and north facing aspects on the Rincon Reservation should be monitored for vegetation recovery (management non-specification recommendation).  Almost all oak species sprout after fire, if root crown or under-ground portions are still alive (Plumb 1980, FEIS, 2007).  


Montane Conifer types: Some conifer species, such as Jeffrey pine and incense cedar (on the Pauma Reservation and on Palomar Mountain), are highly adapted to frequent low/moderate intensity fires.  Coulter pine takes advantage of fire to enhance delayed seed dispersal from mature cones, which are serotinous.  And some, such as Tecate cypress, have serotinous (delayed opening) cones that are totally dependent upon fire for cone opening/seed release.  In latter case, the parent tree is almost always killed by crown fire.

	Table 12 – Vegetation top kill (above ground mortality) Harris Fire

	Vegetation Communities
	0-25 Percent
	26-51 Percent
	51-75 Percent
	76-100 Percent
	Total

	Agriculture
	5
	5
	11
	34
	55

	Annual Grassland/Forbland
	653
	1,532
	1,656
	832
	4,673

	Disturbed
	7
	8
	9
	10
	34

	Mixed Conifer
	 1
	0
	1
	45
	47

	Oak Woodland
	11
	14
	36
	666
	727

	Open Water
	4
	1
	1
	5
	11

	Perennial Grassland
	2
	10
	9
	6
	27

	Riparian
	54
	48
	139
	654
	895

	Southern California Coastal Scrub
	2,768
	7,446
	13,641
	11,988
	35,843

	Southern California Dry Mesic Chaparral
	2,047
	5,252
	13,162
	26,120
	46,581

	Southern California Oak Woodland and Savanna
	34
	59
	159
	1,079
	1,331

	Urban
	32
	22
	31
	36
	121

	Grand Total
	5,618
	14,397
	28,855
	41,475
	90,345


	Table 13 – Vegetation top kill (above ground mortality) Poomacha Fire

	Vegetation Communities
	0-25 Percent
	26-50 Percent
	51-75 Percent
	76-100 Percent
	Total

	Agriculture
	274
	207
	147
	162
	790

	Annual Grassland/Forbland
	688
	474
	483
	336
	1,981

	Disturbed
	28
	14
	7
	14
	63

	Mixed Conifer
	793
	1,397
	1,690
	3,767
	7,647

	Oak Woodland
	928
	1,887
	2,562
	3,389
	8,766

	Perennial Grassland
	5
	1
	2
	3
	11

	Riparian
	145
	346
	438
	709
	1,638

	Southern California Coastal Scrub
	1,210
	1,328
	703
	802
	4,043

	Southern California Dry Mesic Chaparral
	3,384
	3,275
	3,758
	7,125
	17,542

	Southern California Oak Woodland and Savanna
	937
	1,071
	1,708
	3,322
	7,038

	Urban
	21
	10
	6
	4
	41

	Grand Total
	8,413
	10,010
	11,504
	19,633
	49,560


	Table 14 – Vegetation top kill (above ground mortality) Witch Fire

	Vegetation
	0-25 Percent
	26-50 Percent
	51-75 Percent
	76-100 Percent
	Total

	Agriculture
	389
	214
	709
	3,083
	4,395

	Annual Grass Land/Forbland
	1,253
	2,313
	5,987
	2,482
	12,035

	Disturbed
	53
	43
	66
	15
	177

	Mixed Conifer
	23
	35
	140
	977
	1,175

	Oak Woodland
	185
	215
	930
	4,781
	6,111

	Open Water
	676
	52
	75
	55
	858

	Perennial Grassland
	48
	37
	90
	95
	270

	Riparian
	233
	179
	579
	2,684
	3,675

	Southern California Coastal Scrub
	1,967
	3,367
	10,452
	11,610
	27,396

	Southern California Dry Mesic Chaparral
	4,538
	8,168
	30,954
	45,851
	89,511

	Southern California Oak Woodland and Savanna
	493
	590
	2,796
	10,110
	13,989

	Urban
	690
	350
	867
	1,195
	3,102

	Grand Total
	10,548
	15,563
	53,645
	82,938
	162,694


Threatened & Endangered and Sensitive Plants

Occupied habitat of Mexican flannelbush and Tecate cypress in Cedar Canyon was visited by the vegetation specialist and a FWS Biologist.  The fire effects of the 2003 Otay Fire and the 2007 Harris Fire were observed.  Although the fire burned very quickly through the canyon, the Harris fire burned Tecate cypress seedlings that had recruited from 2003. These trees were probably killed.  Thousands of unburned seedlings were seen on the slopes above dead mature cypress trees.

Of the Mexican flannelbush plants visited approximately 10% appeared to be negatively affected by the fire.  This tall shrub (small tree) does sprout and should recolonize the area; viable seeds were also observed in the seed pods.  There was light scorching on the stems of flannelbush. The flannelbush will be impacted, however, by salt cedar (tamarisk), as there are hundreds of seedling and sapling tamarisk plants growing throughout Cedar Canyon.


Invasive Species
Non-native invasive plants and listed noxious weeds are present in the burned areas of the Harris, Poomacha, and Witch Fires.  The vegetation specialists located known pre-fire locations of noxious weeds and found new populations of noxious weeds. The existing locations of noxious weeds were impacted by the fire and all are known to spread after fire.  Weeds and non-native invasives located in burned areas include tocalote, fennel, tamarisk, red brome, cheat grass, and filaree.  Recommendations were made to treat weeds in threatened & endangered plant habitat and to conduct assessments to determine the invasibility of burned populations of noxious weeds.

Most noxious weeds are favored by fire and all the weeds in the burned area are expected to spread beyond their current locations.  Burned areas contain high nutrient levels, exposed ground surfaces and reduced shade.  These conditions favor weed colonization and exponential weed growth, which can prevent reestablishment of desired vegetation and displace already established native plants (Goodwin, K & Sheley, R. 2001). The burned areas are now considered to have increased invasibility and combined with the invasiveness of the weeds present in the burned area, there is a high potential for weed spread.

Tree Hazards

More so than other tree species in the area, oaks are highly susceptible to becoming imminent tree hazards by fire.  Damage from previous fires or rot entering broken branch staubs created areas where embers could land.  In many cases a chimney effect was created where the fire was able to burn through the center of the bole and exit through a knot hole.  These trees are highly susceptible to collapse with little exterior evidence of damage due to much of the interior support wood being consumed.  

On the La Jolla Reservation, 31 imminent tree hazards were identified by BAER foresters and a number of others identified by fire crews and professional tree fallers.  All have been mitigated.

On the Rincon Reservation, 3 imminent tree hazards were identified for felling.

On US Fish & Wildlife lands, approximately 8 tree hazards – all are eucalyptus - were identified on the San Miguel Mountain road in the Harris fire and a specification was written to have them mitigated.

No tree hazards were identified on BLM lands, or other reservation lands other than those discussed above.

Pauma Forest Reserve 

On the upper end of the reserve where slopes are less than 40%, the fire burned in a mosaic pattern.  The fire was hotter in areas where manzanita and other brush species are denser and the fire burned with less severity in areas where brush was not quite so dense due to previous fuels reduction treatments.

To the west, on slopes greater than 40%, brush, oaks and big cone Douglas-fir are the primary species.  Fire burned in a heavy mosaic pattern in this type due to fuels and the steep slopes.  The oaks and big cone Douglas-fir are primarily in the drainage bottoms and should survive the fire.

Due to the forest plan not being completed, insufficient trees of commercial size being killed and the lack of a market, potential salvage was not examined in detail.  Reforestation also was not examined in detail as there are more than adequate surviving conifer species to naturally regenerate any opening created by the fire.


IV.      RECOMMENDATIONS

A    Emergency Stabilization

Bureau of Indian Affairs:

Specification # 10 Tree Hazard Identification – Identify tree hazards along tribally used roads and adjacent to residences within the La Jolla Reservation and Cuca neighborhood.  A survey should be conducted by a silviculturist or forester experienced in tree hazard identification in late spring 2008 to identify tree hazards along roads and in neighborhoods on the La Jolla Reservation.  Trees or major limbs of tree that have not flushed with new growth should be identified and flagged for removal as these trees that have been killed by fire will decay and will become high priority tree hazards.  Trees or major branches of trees that have not survived the impacts of fire, but are structurally sound will, through time, decay and become a danger to the public.  Fast growing species such as cottonwoods or willows will become hazards sooner that slower growing species such as oaks and sycamores.

Specification # 11 Tree Hazard Mitigation – Mitigate tree hazards along tribally used roads within the La Jolla Reservation and Cuca neighborhood.  The trees identified in the above specification should be felled, limbed and buck to firewood lengths as soon as practicable after identification to minimize any potential threat to the safety of the public.  In some cases a professional faller/tree trimmer may be required to fell hazard trees to avoid further damage to structures.  Slash should be pile for removal or burning.

Specification # 6 Invasive Species Assessment – After the spring green-up, assess for noxious weeds/non-native invasive plant species on reservation lands burned within the perimeters of the Poomacha and Witch Fires.  Sites for detection will be previously known locations, roadways, hand lines, dozer lines, retardant drops, and other disturbed areas.  Inventory all known sites with high probability of an increase in invasive species populations.  These high probability sites include those areas disturbed by hand or dozer line, increased road use and other disturbed areas.  Approximately 30,361 acres will be assessed.

Specification # 9 Protective Fence  - Re-construct and repair boundary fencing on the La Jolla, Rincon and Mesa Grande Reservations destroyed by the Poomacha and Witch Fires to prevent livestock and buffalo from wandering along and upon major road systems, creating a significant public safety issue.  The 5.63 miles of fence to be re-constructed and the .27 miles to be repaired will be at the same sites where previously located.  Burned fence materials will be removed from the site before re-construction begins.

Specification # 8 Invasive Weeds Treatments - Control the spread of known noxious weed infestations on Lajolla and Rincon Reservation lands within the Poomacha Fire, prior to seed set and maturation.  Treatment of these California listed noxious weeds is proposed since the likelihood of their movement into non-infested areas of the burn has been aggravated by the fire.  Utilize integrated pest management techniques (chemical, biological, mechanical, and cultural control methods) as appropriate to prevent the spread and establishment of noxious weeds within the fire area.  Grubbing may occur in riparian areas in limited situations.  

Specification # 7 Weed Treatment Monitoring – Proposes invasive species control monitoring for one year following treatment to ascertain the success of invasive species control efforts on approximately 35 acres to BIA trust lands within the Poomacha and Witch Fires.
Bureau of Land Management:

Specification # 5 Critical Habitat Seeding - Seed approximately 300 acres out of 1,150 acres of designated critical habitat for the federally endangered Quino checkerspot butterfly (QCB) on BLM lands within the Harris fire.  This treatment is intended to prevent permanent impairment of designated critical habitat (BAER E.S. Handbook, Section 4.1.7) by reintroducing native species that are either larval host or nectar-producing species.  To maximize probability of success, seeding should occur in early spring of 2008.  

Specification # 6 Invasive Species Assessment – After the spring green-up, assess all known sites with high probability of an increase in invasive species populations.  These high probability sites include those areas disturbed by hand or dozer line, increased road use and other disturbed areas.  Approximately 22,000 acres will be assessed on BLM lands within the perimeters of the Harris, Poomacha and Witch Fires.

Specification # 7 Invasive Weeds Treatment - Control the spread of known non-native weed infestations on BLM lands within the Harris Fire, prior to seed set and maturation.  Treatment of Tamarisk and Tocalote is proposed since the likelihood of their movement into non-infested areas of the burn has been aggravated by the fire. These treatments total approximately 560 acres.  An additional 300 acres of Quino checkerspot butterfly habitat will be sprayed prior to seeding of the site.  

Specification # 8 Protective Fence - Construct new permanent fences or repair existing fences to protect recovery of known habitat for the Quino Checkerspot butterfly, a listed T&E species, and prevent access to recovering areas by Off Highway Vehicles (OHV’s). The 2.03 miles of fence are necessary to insure public safety for travelers along or within public lands.

Specification # 9 Seeding Effectiveness Monitoring – Monitor the effectiveness of seeding to stabilize Quino checkerspot butterfly designated Critical Habitat.  Monitoring actions to stabilize designated Critical Habitat is needed to determine if treatment objectives were met and if further recovery actions are needed.  Approximately 300 acres are proposed for monitoring.  
Specification # 10 Treatment Effectiveness Monitoring – Invasive species control treatment will be monitored for one year to ascertain the success of invasive species control efforts on approximately 608 acres of BLM lands within the perimeter of the Harris Fire including Quino checkerspot butterfly critical habitat.

U.S. Fish & Wildlife Service:

Specification # 8 Tree Hazard Mitigation – Mitigate tree hazards identified on the San Miguel Mountain Road, within the San Diego National Wildlife Refuge.  The imminent tree hazards identified on the San Miguel Mountain road should be felled, limbed and bucked as soon as practicable to minimize any potential threat s to the safety of the public. Approximately 8 trees have been designated for mitigation.

Specification # 3 Invasive Weed Treatment – Selectively treat exotic plants with 2 % glyphosate solution applied with backpack sprayers.  Control spread of non-native invasive species on approximately 3,023 acres of Fish & Wildlife lands, specifically the San Diego National Wildlife Refuge, using herbicides to protect the ecological integrity and productivity of designated critical habitat supporting 3 federally listed animal species and at least one listed plant species.  
Specification # 5 Seed Critical Habitat CGN – Collect seed of Artemisia californica, Eriogonum fasciculatum, Salvia munzii, Salvia apiana, Viguiera laciniata, Nassella pulchra, Muhlenbergia rigens, Rhamnus crocea, Plantago erecta, and other native coastal sage scrub species as appropriate, from area surrounding burned site for use in seeding 3,023 acres of Coastal California Gnatcatcher habitat.  Distribution (by broadcast seeding, hand or mechanical) of collected seed in burned areas, as appropriate.

Specification # 6 Seeding Critical Habitat QCB - Collect seed of Quino checkerspot butterfly larval host plants (Plantago erecta, Castilleja exserta, Antirhinum coulterianum , Lasthenia californica, Dichelostemma capitatum, Plagiobothrys sp., Cryptantha sp., Linanthus dianthiflorus., Lupinus bicolor, Mirabilis californica, Amsinckia sp., Phacelia sp., Allium sp.) and other species as appropriate, from area surrounding burned site to be used in seeding 1,089 acres of Quino Checkerspot habitat.  Distribution (by broadcast seeding, hand or mechanical) of collected seed in burned areas, as appropriate.
Specification # 7 Herbicide Treatment – Cut stump treat tamarisk and other woody exotic plants with undiluted Garlon or other triclopyr formulation with a surfactant.  Treat weeds within susceptible burned areas that will convert the native plant community to protect the ecological integrity and productivity of designated critical habitat supporting 2 federally listed animal species on lands administered by the SDNWR.  Approximately 9 acres will be treated.

Specification # 11 Replace Boundary Fence – Reconstruct approximately 11.7 miles of protective fences on the San Diego National Wildlife Refuge burned by the Harris Fire.  All burned fence materials will be removed.  Fences will be used to protect designated Critical Habitat for the California gnatcatcher, Otay tarplant, and Quino checkerspot butterfly from OHV traffic and allow for natural recovery of vegetation.

Specification # 9 New Temporary Protective Fence – Construct approximately 22.4 miles of new temporary fence on San Diego National Wildlife Refuge burned by the Harris Fire.  Prior to the Harris Fire dense mature vegetation restricted access in the San Diego National Wildlife Refuge. This vegetation was destroyed by the fire and the lands are now barren and open to OHV traffic and livestock on adjoining lands.  Fences will be used to protect designated Critical Habitat for the California gnatcatcher, Otay tarplant, and the Quino checkerspot butterfly from OHV traffic and allow for natural recovery of vegetation.

Specification # 10 Remove Burnt Interior Fence – Remove approximately 2.5 miles of interior fencing materials on San Diego National Wildlife Refuge that was damaged or destroyed by the Harris Fire.  Removal will prevent the fence material from becoming covered by vegetation and being a safety hazard to park personnel and the public. 
Specification # 4 Monitoring Critical Habitat Treatments - Monitoring effectiveness of invasive weed treatments and re-seeding to recover Quino Checkerspot butterfly, coastal California gnatcatcher, and least Bell’s vireo designated Critical Habitats. Monitoring actions to stabilize designated critical habitat is needed to determine if further recovery actions are needed.  In addition, monitoring of Quino checkerspot butterfly mortality and loss of population resilience caused by the fire will be conducted to determine if butterflies are responding to treatments and if further measures are needed (e.g. butterfly ranching; reintroduction of captive reared larvae).  Approximately 64 surveys will be performed on San Diego National Wildlife Refuge lands.

Non-Specification Related Management Recommendations

All agencies that administer lands in the respective fires should work towards forming a local Weed Management Area (WMA) with other federal, state, county, and local governments and groups interested in integrated weed management in San Diego County.  Noxious weeds will continue to invade native vegetation communities with or without fire and a concerted effort is needed to implement early detection throughout the county.  With increased human population and increased human caused fire ignitions, a WMA will be able to address vegetation communities that become impacted by fire and weeds.  

All the respective agencies should work towards developing an integrated management plan to address habitat fragmentation in the coastal sage scrub and the Southern California dry mesic chaparral vegetation types.

The BLM and FWS should establish permanent fire effects plots in each vegetation type within the burns.  Long term monitoring will help develop recovery trends that are useful for developing stabilization and rehabilitation specifications for fires in the future. Plots should also be established at locations of known Sensitive Plant Species to monitor their effects from the fire and potential recovery.

Pauma Forest Reserve

An inventory should be completed to determine the effects of the fire on the timber stands on slopes less than 40% and to determine stocking levels and species composition.  The forest plan, which is in the process of being approved, should be revisited with the new data to determine potential changes to management strategies as a result of the fire.  

Potential revisions to the forest plan should include provisions to increase fuels treatment activities in the reserve to reduce the level of manzanita in the Coulter pine/chaparral type.  Fuels management would reduce impacts from futures fires on the Coulter Pine/Chaparral community.  This in turn would provide watershed stability on the top of the Agua Fria and Frey drainages. 

If possible, periodic prescribed fire measures should be included in the plan to maintain low fuel loadings in the treated mixed conifer and Coulter Pine/Chaparral communities. 

Bureau of Indian Affairs

The Bureau of Indian Affairs needs to perform, or contract to perform, noxious and invasive weed surveys on all reservations within the jurisdiction of the Southern California Agency.  A data layer of noxious and invasive weed species in a Geographic Information System (GIS) will allow treatments to occur under the ES policy after fire, and will facilitate the quick retrieval of important infestation data.

The Bureau of Indian Affairs, Southern California Agency, should prepare a Programmatic Environmental Assessment to facilitate the treatment of noxious and invasive weeds occurring on reservation trust lands.

Bureau of Land Management

The Bureau of Land Management, Palm Springs-South Coast Field Office, should contract for the inventory of noxious and invasive weed infestations on lands managed under their jurisdiction.  This will facilitate the treatment, under BAER ES policy, on all lands that may be impacted from fire.  The inventory will also provide information to agency resource staff allowing early treatment of weeds to prevent further expansion of the infestation.

V.
CONSULTATIONS

Michael W. Klein, Biologist/Entomologist, Klein-Edwards Professional Services, San Diego, CA, (619) 282-8687

Jon E. Keeley, Station Leader, USGS Western Ecological Research Center, Three Rivers, CA, (559) 565-3170

Jill Terp, Refuge Manager, Fish and Wildlife Service, San Diego National Wildlife Refuge Complex, Jamul, CA, (619) 468-9245

John Martin, Wildlife Biologist, Fish and Wildlife Service, San Diego National Wildlife Refuge Complex, Jamul, CA, (619) 468-9245

Rob Roy, Environmental Director, La Jolla Band of Luiseno Indians, Pauma valley, CA, (760) 742-3790

Dan Westermeyer, Natural Resource Specialist, Bureau of Land Management, Palm Springs-South Coast Field Office, North Palm Springs, CA, (760) 251-4899

Dianna Brink, ESR Coordinator/Range-Weeds Lead, Bureau of Land Management, Sacramento State Office,  Sacramento, CA  (916)

Jay Henshaw, Regional BAER Coordinator, Bureau of Indian Affairs, Pacific Regional Office, Sacramento, CA  (916) 718-8385

Josh Simmons, Agency Representative, Bureau of Indian Affairs, Pacific Regional Office, Sacramento, CA
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