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Introduction

Since 2010 the City of Laguna Beach Fire Department has implemented eleven hand crew fuel
modification zones (FMZ), including annual maintenance, totaling approximately 113 acres:

FMZ 10, 11, 12, 13, 15, 20, 21, 22, 23, 24, and 27. In addition to these established FMZs, the
City has four additional fuel modification zones in permitting, totaling approximately 63 acres:
FMZ 16, 17, 18, and 19. This extensive network of fuel modification zones throughout the City of
Laguna Beach is essential to mitigate fire risk and allow for increased response time and safety
during fire emergencies. The implementation and maintenance of these zones has utilized
multiple tools and strategies, including hand pulling, hand tools and power tools, and chemical
treatment. The Progr am st andard i s to maintain vegetation w
structures to 50% native coverage, while removing and preventing the spread of non-native and
invasive species. Grasses and annual weeds which produce light, flashy fuels, can increase fuel
continuity and contribute to the intensity and rate of spread of wildfires.

During the 2021-22 fuel modification season, residents became increasingly concerned with the
Programdés use of herbicide. Representatives from °
Department and City fuel modification contractors met regularly with City residents to address

concerns, resulting in multiple changes to the Program. On 9 January 2024, the City of Laguna

Beach City Council voted in favor of halting the
Fuel Modification Program for one year. This decision will be reviewed by the City Council in

January of 2025, then again in 2026 and 2027.

Given the nature of fuel modification zones, they pose a unique threat to adjacent habitat, with

increased opportunity for non-native and invasive species establishment; Frequent entries for

maintenance, reduced land cover, and their proximity to sources of human-dispersed invasive

plant species, cause fuel modification zones to be at increased risk for invasion. As a pillar of

this balanced approach to fuel modification, spec:
valuable habitat. Increased monitoring of all hand crew fuel modification zones has been

implemented and results are shared in this report. This report will focus on invasive species

presence, and changes over time to both habitat value and fire safety, including the following

zones:

FMZ 10 East (Barracuda)

FMZ 11 (Driftwood)

FMZ 12 (Arch Beach Heights View Park)
FMZ 13 (Oro Canyon)

FMZ 15 (Nyes & Oro Canyon)

FMZ 20 (South Laguna)

FMZ 21 (Sunset)

FMZ 22 (Park Ave.)

FMZ 23 (Canyon Acres



FMZ 24 (Laguna Canyon)

FMZ 27 (Laguna Canyon Corporate Yard)
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Report Summary

At present, the Program continues to meet the fir
Protocol. Of concern are the number of invasive plant populations that are likely to increase
under a mow-only treatment protocol. The High Priority Species observed within and adjacent to
Laguna Beach City fuel modification zones (see subsection High Priority Invasive Species) all
pose a significant risk to native habitat. Subsequently, these species create a less resilient and
less fire safe habitat by injuring or replacing the native species that are currently present; These
species have the potential to decrease biodiversity, creating less supportive habitats. Likewise,
Laguna Beach is home to a large number of Special Status Species (see subsection Special
Status Species), some of which only occur in Laguna Beach, and invasive species pose a real
and present threat to their survival. Invasive species pose the second highest risk to native
habitat, following development.

Challenges

Mow-only treatment is difficult to time appropriately, given the acreage, variety of species, and
the stated goals of the Fuel Modification Program. It is the goal of the Program to perform
effective fuel modification while preventing the spread of non-native and invasive species, which
can only be done by preventing plant reproduction. The primary challenges with mow-only
species management are threefold:

0 Most annual species, especially early in their development, recover quickly from
mowing. This has been especially noticeable with grasses and mustards, as well
rhizomatous species, and should be expected for many of the highly invasive species.
Sahara mustard, which is common in many of the fuel modification zones but not yet
densely populated in most, responds quickly to mowing by creating new flowers and
fruiting in as little as a few weeks. For species such as these, it is expected that their
populations will increase exponentially under current treatment protocols. Mow-only
treatment does not allow for proper control of highly invasive and Early-Detection-Rapid-
Response (EDRR) species. EDRR species are of particular interest because they pose
a high risk for invasion, but their limited distribution allows for increased probability of
eradication, if addressed early and appropriately. While mow-only may slow the growth
of an invasive populations, we are already seeing evidence of multiple species, including
Sahara mustard, shortpod mustard, bl ack mustar
grass species, and others, producing viable seeds prior to the next mowing pass.
Mow-only treatment requires that certain species be prioritized at the start of the growing
season, based on their growth stage; Mowing cannot begin until the prioritized plants
have reached a certain height. This causes a delay in the start of fuel modification work,
and creates the potential for a given species to produce seed before the crew has
completed the first pass in all zones.

Low growing species, such as scarlet pimpernel and sharp-leaved fluellin, while not
priority species, cannot be targeted during mow-only treatment due to their low stature.
This competition may lead to reduced success of native annuals.
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Recommendations




To meet the Cityds goals for both fire safety and
City provide additional resources to target Highly Invasive Species, separately from the Fuel

Modification Program. This would allow for enhanced monitoring and treatment of species that

pose a particularly high threat to the Cityés che
Threatened, and Imperiled species. Additionally, it is recommended that the City adopt an

Integrated Pest Management (IPM) program, such as the one authored by Natural Communities

Coalition, which would ensure the safety of its residents and the preservation of its lands.

Special Status Species - Plants

Special Status Species are those that are considered Rare, Threatened, or Endangered by
California Department of Fish and Wildlife, California Native Plant Society and/or US Fish and
Wildlife services. The species listed below have been observed within or immediately adjacent
to one or multiple Laguna Beach fuel modification zones. Additional information can be found in
each fuel modification zone summary.

Ander sonds ddwiam andetsdnio ) ima bushy, succulent shrub in the nightshade
family. While this species is not recognized as a Special Status Species and is common in
California, the population in FMZ 22 is the only recorded population in Orange County. The only
other record found for Orange County has been extirpated by road development. This unique
population consists of approximately 50 individuals and covers approximately 0.05 acres. An
herbarium sample was collected for this population. This population is at extreme risk of
extirpation due to its small size and proximity to the highly invasive Sahara mustard (Brassica
tournefotii).

Big -leaved crownbeard ( Verbesina dissita ) is a federally-listed species and has been given a
California Rare Plant Rank (CRPR) of 1B.1, meaning that it is rare, threatened, or endangered
in California and elsewhere and that at least 80% of the population is at risk. This perennial
shrub species occurs exclusively in the South Laguna and Ensenada, Baja California areas.
According to the CNPS Rare Plant Taxon Report for Verbesina dissita, 100% of the population
is at risk, with development and invasive plant species constituting the greatest risks.

California boxthorn (- Lycium californicum ) is a bushy, succulent shrub in the nightshade
family. It has been given a CRPR of 4.2, meaning that the species should be monitored due to
limited distribution and that 20-80% of current populations are at risk. This species grows in
Coastal Sage Scrub, typically along the Southern California coastal bluffs, and is primarily
threatened by development. The population in fuel modification zone 22 is very limited in its
distribution.

Coul t er 8s ma Ramheayg caultepi 0 i3 p lgrge(perennial herb with large showy
flowers in the poppy family. It has been given a CRPR of 4.2, meaning that the species should
be monitored due to limited distribution and that 20-80% of current populations are at risk.
According to the CNPS Taxon Report this species is threatened by urbanization, flood control,
road widening, and road maintenance.



Fi shods mRHinktnepmscdrnutd  var. fishiae ) is a perennial shrub that occurs in coastal
Southern California. It has been given a CRPR of 4.3, meaning that the species should be
monitored due to limited distribution; this species is not currently threatened, though it has
potential to be at risk in the future due to its limited distribution.

Intermediate mariposa lily ( Calochortus weedii var. intermedius ) is a perennial bulb in the
lily family. It has been given a CRPR of 1B.2, meaning that it is rare, threatened, or endangered
in California and elsewhere and that 20-80% of the population is at risk. According to the CNPS
Taxon Report, it is threatened by development, non-native plants, road construction, and fuel
modification. Potentially threatened by frequent wildfires and horticultural collecting.

Laguna Beach dudleya ( Dudleya stolonifera ) is a low-growing, perennial succulent in the
stonecrop family. This species has been given a CRPR of 1B.1, meaning that it is rare,
threatened, or endangered in California and elsewhere and that at least 80% of the population is
at risk. This species only occurs in the vicinity of Laguna Beach, California and is State and
Federally-listed as Threatened. According to the CNPS Taxon Report, it is threatened by
development, recreation, and non-native plants, and possibly poaching.

Many-stemmed dudleya ( Dudleya multicaulis ) is a low-growing, perennial succulent in the
stonecrop family. This species has been given a CRPR of 1B.2, meaning that it is rare,
threatened, or endangered in California and elsewhere and that 20-80% of the population is at
risk. This species is only found in California and is limited to 6 counties in Southern California.
According to the CNPS Taxon Report, it is seriously threatened by development, road
construction and maintenance, fire suppression, non-native plants, mining, grazing, and
recreation.

San Diego marsh elder ( Iva hayesiana ) is a low growing perennial shrub in the aster family. It
has been given a CRPR of 2B.2, meaning that the species is rare, threatened, or endangered in
California, but more common elsewhere; fairly threatened in California. According to the CNPS
Taxon Report, the greatest threats to this species are development and non-native plant
impacts.

San Diego tarweed ( Deinadra paniculata ) is an annual, low-growing shrub in the aster family.
It has been given a CRPR of 4.2, meaning that the species should be monitored due to limited
distribution and that 20-80% of current populations are at risk. According to the CNPS Taxon
Report, it is threatened by development and potentially threatened by road widening.

Western Dichondra ( Dichondra occidentalis ) is a perennial herb that occurs primarily in
coastal Southern California. It has been given a CRPR of 4.2, meaning that the species should
be monitored due to limited distribution and that 20-80% of current populations are at risk.

Woolly seablite ( Sueda taxifolia ) is a low growing shrub in the goosefoot family. It has been
given a CRPR of 4.2, meaning that the species should be monitored due to limited distribution
and that 20-80% of current populations are at risk. This species typically grows in coastal areas



of Southern California, typically in wetlands or alkaline areas. This species was observed during
a previous yeards survey, adjacent to the fuel

Special Status Species - Animals

Special Status Species are those that are considered Rare, Threatened, or Endangered by
California Department of Fish and Wildlife and/or US Fish and Wildlife services. The species
listed below have been observed within or immediately adjacent to one or multiple Laguna
Beach fuel modification zones. Additional information can be found in each fuel modification
zone summary.

Coastal California gnatcatcher ( Polioptila californica californica ) is a federally-listed bird
species that occurs only in Coastal Sage Scrub communities of Southern California and Baja
California. Development throughout Southern California has greatly reduced habitat available to
this species. The greatest threats to CSS continue to be development and invasive species,
with some estimates showing a loss of up to 85% of historical CSS coverage.

Least Bel Virdasbellipusilaso ) ig a drab olive-gray songbird that nests in Southern
California. This species relies on dense riparian habitat for nesting. It is Federally listed as
Endangered.

Orange -throated whiptail is a brightly colored, striped lizard that occurs in Southern California.
The species is listed as a Species of Special Concern by California Department of Fish and

Wildlife. The species is estimated to inhabit only 25% of its former range.

High Priority Invasive Species

High Priority Invasive Species are those that pose an increased risk to natural resources in
California or locally. The species listed below have been observed within or immediately
adjacent to one or multiple Laguna Beach fuel modification zones. Information on protocols
used for monitoring can be found in the Methods and Protocols for Monitoring section below.
Additional information can be found in each fuel modification zone summary.

Canary | sl and SHypericdnodamaidesse W, @ farge perennial shrub in the St.
Johnés wort family, is rated as moderate with
Rank by CDFA, a Priority 1 species by NCC, and an EDRR species according to OC CNPS.

This speci esd pr odndabilitycto ceeateddnsgpnmonodultuces inakes it a threat

to native habitat and fire safety.

Cape ivy ( Delairea odorata ), a perennial vine in the aster family, is rated as high by Cal-IPC
and Priority 1 by NCC. This species is highly invasive throughout California and is known to
smother native vegetation. It typically grows near streambeds and north-facing slopes where
water is available. By smothering and injuring/killing native vegetation, including large shrubs, it
greatly reduces habitat value and increases fire risk. This species is difficult to manage as
remaining vegetation can reroot and establish new populations.
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Castor bean ( Ricinus communis ), a large, semi-woody, perennial shrub in the spurge family,
is rated as Limited by Cal-IPC. This species can create monocultures under certain conditions,
shading out native species and degrading habitat value. While this species is not considered a
broad threat, it can present localized challenges. This species, under certain conditions, can
create dense monocultures, shading out native species and degrading habitat value. This often
occurs in disturbed sites, especially near the terminus of streams.

Fountaingrass ( Pennisetum setaceum ), an invasive perennial grass of the Poaceae family
native to parts of Africa and Asia. This species is rated as moderate by Cal-IPC and as a Priority
2 species by NCC. Although often planted as an ornamental species, this plant is of increasing
concern as an invasive species, invading and outcompeting native species locally. This species
produces ample light and flashy fuel, responds quickly after mowing, and is difficult to remove
once established. Its abundant seed allows it to continue to spread after becoming established,
including into intact habitat. Additionally, according to Cal-IPC, this species is fire adapted and
can expand its footprint following fire activity.

Garland daisy ( Glebionis coronaria ), an annual shrub of the aster family from the
Mediterranean, is rated as limited by Cal-IPC and as a Priority 2 species by NCC. This species
is known to invade localized areas and can create dense monocultures in disturbed habitat,
crowding out native species. Likewise, the cured vegetation can remain in place for years,
further preventing germination by native species and causing buildup of light, flashy fuels.
Garland daisy resprouts shortly after mowing and likewise responds quickly to precipitation. This
species is considered a high priority species in this program due to its known invasivity within
Laguna Beach fuel modification zones and its potential for increased fire risk.

Giant reed ( Arundo donax ), a perennial grass species that can exceed 15 feet in height, is
rated as high by Cal-IPC and a Priority 2 species by NCC. This species readily invades
waterways and is a problem species statewide. This species creates dense monocultures that
exclude native species, degrading habitat value, and is a known fire hazard. This species grows
via large rhizomes, which act as underground stores, making mowing wholly ineffective.
Effective treatments include complete removal of rhizomes using heavy equipment and
chemical treatment.

Okie bean ( Dipogon lignosus ), a perennial vine in the pea family, is rated as high risk for
invasivity by Cal-IPC and as an EDRR species by CNPS. Likewise, it is expected that this
species will be added to the NCC Priority list, but has not yet been reviewed. This species is a
new invader of the Southern California region and has been rated with high potential for
invasivity. While there are only 11 recorded populations in California, 5 of those occur within
Laguna Beach. This species appears to prefer streambeds and other moist areas, readily
smothering native species. The negative effects of this species could be increased disturbance
to native habitat, and subsequent increase in dry fuels. This species has been observed
growing in areas that host big-leaved crownbeard, a state and federally listed species, posing
an increased risk to Laguna Beachds natur al
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Petite licorice ( Plecostachys serpyllifolia ), a perennial shrub in the aster family, is rated as
high risk for invasivity by Cal-IPC and a Priority 0 species by NCC. This species is a priority due
to its limited range in the region and its high potential for invasivity. Species that have limited
ranges are good candidates for early removal, preventing future outbreaks.

Sahara mustard ( Brassica tournefortii ), an annual low-growing shrub in the mustard family, is
rated as highly invasive by Cal-IPC and a Priority 2 species by NCC. This species of mustard is
known to invade intact native habitat and can reproduce in arid conditions, often outcompeting
native species and creating dense monocultures. Like other mustards, Sahara mustard is
allelopathic, meaning that it inhibits the growth of other species by release of compounds into its
environment. Each plant can produce up to 16,000 seeds, and is quick to flower following
disturbance. When this species cures it leaves dense patches of light and flashy fuels, creating
additional fire risk.

Stinknet ( Oncosiphon pilulifer ), a low growing annual plant of the aster family from South
Africa, is rated as highly invasive by Cal-IPC, a Priority 1 species by NCC, and is listed as Rank
Q by CDFA. A Rank Q species is one that requires further investigation to determine the extent
of economic and environmental damage expected from a given species. This species favors
scrub and chaparral habitats, and is a serious threat to Southern California habitat. Stinknet
typically spreads through human activities and presents a high risk for spread through fuel
modification zones due to habitat type, reduced ecological competition, and increased human
activity. Additionally, each plant can produce 3000-5000 tiny seeds, making it very difficult to
manage once established.

Thoroughwort ( Ageratina adenophora ), a perennial herb to small shrub in the aster family, is
rated as moderately invasive by Cal-IPC, a Priority 1 species by NCC, and a B Rank by CDFA.
This species is a known invader in waterways of Central and Northern California, and is a
priority for removal in Southern California to prevent uncontrollable future populations. This
species is a potential threat to Southern California habitat.



Methods and Protocols for Monitoring

Monitoring will consist of both qualitative and semi-quantitative methods, including annual
photomonitoring, annual preseason vegetation presence/absence surveys, area mapping of all
high priority species, limited area mapping of moderate priority species, area mapping of
Special Status Species, and reporting on the status of each fuel modification zone at the
beginning of each season, and subsequent status updates for each pass. The goal of
monitoring is to establish a baseline in each FMZ and to record significant changes to either the
habitat value or fire safety. It is assumed that area mapping of high priority species, and limited
area mapping of moderate priority species with high cover, serves as an acceptable measure of
changes to the Program's overall impact. Likewise, area mapping of Special Status Species will
ensure that populations are not in decline.

High and moderate priority species, for the purpose of this Program, will include species listed in

the following documents: Orange CounrDetgctioB-al i forni a
Rapid-Response (EDRR) Ilist, Cal i f diP@)ineasivityratiags,i ve Pl an/
and the Natural Communities Coalitionds (NCC) Ceni

All High Priority Species observed within or adjacent to an FMZ, regardless of population area
or density, will be mapped. Each population will be surveyed and recorded not less than
annually, with regular monitoring during fuel modification activities.

High priority species are those species that meet the following criteria:

b Listed as an EDRR species by OCCNPS
b Rated as High Invasivity by Cal-IPC
b Rated as 0 OR 1 by NCC

Moderate priority species that present a high localized risk to habitat will be recorded and
monitored in the same manner as high priority species. Moderate priority species are those
species that meet the following criteria:

b Rated as Moderate or Limited Invasivity, Watch, or High Risk by Cal-IPC
b Rated as 2 by NCC

Calflora will be the data collection/mapping program used for all High and Moderate priority
species, according to the listed guidelines. The Annual species checklist will be uploaded to
Calflora annually by Fuel Madification Zone and will include all vascular plants observed within
the Fuel Modification Zone.

This report will record each population as low, low-medium, medium-high, or high density.
Estimations for density will be based on estimated numbers of individuals, roughly correlating to
the following parameters:

0 Low: 1-100 individuals/acre

0 Low-medium: 101-5000 individuals/acre

0 Medium-high: 5001-10,000 individuals/acre
0 High: 10,000+ individuals/acre






Fuel Modification Zone 10 East (Barracuda)
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Overview

Fuel Modification Zone 10 East, located east of Barracuda Way, is comprised of Southern
Maritime Chaparral, Coastal Sage Scrub (CSS) and non-native grassland habitat, and is
approximately 3.0 acres. Dominant species occurring in this fuel modification zone include laurel
sumac (Malosma laurina), California sagebrush (Artemisia californica), big-pod ceanothus
(Ceanothus megacarpus), coastal goldenbush (Isocoma menziesii), California buckwheat
(Eriogonum fasciculatum), prickly pear cactus (Opuntia litoralis), big-leaved crownbeard
(Verbesina dissita), various mustard species (Brassicaceae), and Tocalote (Centaurea
melitensis). Two Special Status Species are known to occur throughout this fuel modification
zone including big-leaved crownbeard (Verbesina dissita) and coastal California gnatcatchers
(Polioptila californica californica).

Special Status Species

Big-leaved crownbeard (Verbesina dissita): See section Report Summary, Special Status
Species - Plants



Coastal California gnatcatcher (Polioptila californica californica): See section Report Summary,
Special Status Species - Animals

Monitoring

Laguna Canyon Foundation performed vegetation assessments throughout the fuel modification
zone in January 2024. All observed species were documented (Appendix A) and reported using
Calflora, a statewide vegetation database. All high priority weed species were mapped with
Calflora prior to fuel modification activities. High priority species included: stinknet (Oncosiphon
pilulifer) and garland daisy (Glebionis coronaria).

Stinknet (Oncosiphon pilulifer): See section Report Summary, High Priority Invasive Species.
Two populations of Stinknet were observed within, or directly adjacent to, Fuel Modification
Zone 10. The total area currently mapped is approximately 0.04 acres and both populations are
considered to be medium-high density. This translates to a potential 300,000-1,000,000 seeds
per season, if control efforts are ineffective. Both populations were hand pulled by LCF staff
prior to mowing, but without explicit and targeted control, it is unlikely that this species can be
properly managed. The treatment provided for these populations was beyond the current
contracted scope of work for either Natures Image or LCF.

Garland daisy (Glebionis coronaria): See section Report Summary, High Priority Invasive
Species. One population of Garland Daisy was observed within, or directly adjacent to, Fuel
Modification Zone 10. The total area currently mapped is approximately 0.07 acres and the
population is considered to be low-medium density.

Fuel Modification Activities

Fuel modification work in FMZ 10 began April 8 and concluded on April 10, 2024. Targeted
species primarily included non-native annuals, such as grasses, mustards, and thistles. Limited
thinning of native species also occurred to reduce fuel continuity and overall fuel load. Before,
post-, and 3-week post-work work photos were recorded (Fig. 1-2).

Exclusion areas were established for all big-leaved crownbeard areas and nesting bird
locations. Nesting birds included one red-tailed hawk nest found during biomonitoring, which
required work to be halted on April 10.



Fuel Modification Zone 11 (Driftwood)
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Overview

Fuel Modification Zone 11, located northeast of Ocean Vista Drive, is comprised of Southern
Maritime Chaparral, Coastal Sage Scrub (CSS) and non-native grassland habitat, and is
approximately 2.6 acres. Dominant species occurring in this fuel modification zone include laurel
sumac (Malosma laurina), California sagebrush (Artemisia californica), big-pod ceanothus
(Ceanothus megacarpus), coastal goldenbush (Isocoma menziesii), California buckwheat
(Eriogonum fasciculatum), big-leaved crownbeard (Verbesina dissita), Wattle (Acacia cyclops),
garland daisy (Brassicaceae), and fountain grass (Pennisetum setaceum). Four Special Status
Species are known to occur within, or adjacent to, this fuel modification zone including big-
leaved crownbeard (Verbesina dissita) , F i s h 6 KRhinatiopiskcormuta tar. fishiae),
western dichondra (Dichondra occidentalis), and coastal California gnatcatcher (Polioptila
californica californica).

Special Status Species




Big-leaved crownbeard (Verbesina dissita): See section Report Summary, Special Status
Species - Plants

Fi s hods mRhidotkopioocorhuta far. fishiae):See section Report Summary, Special Status
Species - Plants

Western Dichondra (Dichondra occidentalis): See section Report Summary, Special Status
Species - Plants

Coastal California gnatcatcher (Polioptila californica californica): See section Report Summary,
Special Status Species - Animals

Monitoring

Laguna Canyon Foundation performed vegetation assessments throughout the fuel modification
zone in January 2024. All observed species were documented (Appendix A) and reported using
Calflora, a statewide vegetation database. All high priority weed species were mapped with
Calflora prior to fuel modification activities. High priority species included: Sahara mustard
(Brassica tournefortii), garland daisy (Glebionis coronaria), and fountaingrass (Pennisetum
setaceum).

Sahara mustard (Brassica tournefortii): See section Report Summary, High Priority Invasive
Species. One population of Sahara mustard was observed within, or directly adjacent to, Fuel
Modification Zone 11. The total area currently mapped is approximately 0.4 acres and the
population is considered to be low-medium density.

Garland daisy (Glebionis coronaria): See section Report Summary, High Priority Invasive
Species. One population of garland daisy was observed within, or directly adjacent to, Fuel
Modification Zone 11. The total area currently mapped is approximately 0.83 acres and the
population is considered to be high density.

Fountain Grass (Pennisetum setaceum): See section Report Summary, High Priority Invasive
Species. Fuel Maodification Zone 11 has an extensive population of fountaingrass within, or
directly adjacent to, the FMZ. The total area currently mapped within the FMZ is approximately
1.6 acres and the population is considered to be high density. Including the mapped populations
beyond the FMZ boundary, the total acreage is approximately 3.7 acres.

Fuel Modification Activities

Fuel modification work in FMZ 11 began February 9 and concluded on February 13, 2024. Work
included mowing, lopping, and chainsaw work. Targeted non-native species within the fuel
modification zone were removed or mowed. Targeted species primarily included non-native
annuals, such as grasses, mustards and thistles, and some large shrubs such as acacia.



Limited thinning of native species also occurred to reduce fuel continuity and overall fuel load.
Before, post-, and 3-week post-work work photos were recorded (Fig. 3-8).

Exclusion areas were established for all Special Status species, including big-leaved
crownbeard and western dichondra.



Fuel Modification Zones 12, 13, & 15
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Overview

Fuel Modification Zones 12, 13 & 15, located between Nyes Place and Del Mar Avenue, are

comprised of lemonadeberry scrub, Coastal Sage Scrub (CSS), Southern Maritime Chaparral,

and non-native grassland habitat, and total approximately 22.21 acres. Dominant species

occurring in these fuel modification zones include lemonadeberry (Rhus integrifolia), laurel

sumac (Malosma laurina), toyon (Heteromeles arbutifolia), California sagebrush (Artemisia

californica), big-pod ceanothus (Ceanothus megacarpus), California buckwheat (Eriogonum

fasciculatum), bush sunflower (Encelia californica), and big-leaved crownbeard (Verbesina

dissita). Four Special Status Species are known to occur within, or adjacent to, this fuel

modification zone including big-leaved crownbeard (Verbesina dissita) , Fi shds mi |l kwort
(Rhinotropis cornuta var. fishiae), San Diego marsh elder (lva hayesiana) and Coul ter éds m
poppy (Romneya coulteri).

Special Status Species




Big-leaved crownbeard (Verbesina dissita): See section Report Summary, Special Status
Species - Plants.

Fi shos mhidotkopisocorhuta (var. fishiae): See section Report Summary, Special Status
Species - Plants.

San Diego marsh elder (lva hayesiana): See section Report Summary, Special Status Species -
Plants. It is unclear if the population in this fuel modification zone is naturally occurring or
cultivated.

Coul t er 8s mRdmndya cpudteri)p Se@ sedtion Report Summary, Special Status
Species - Plants. It is unclear if the population in this fuel modification zone is naturally occurring
or cultivated.

Monitoring

Laguna Canyon Foundation performed vegetation assessments throughout these fuel
modification zones in March 2024. All observed species were documented (Appendix A) and
reported using Calflora, a statewide vegetation database. All high priority weed species were
mapped with Calflora prior to fuel modification activities. High priority species included: Okie
bean (Dipogon lignosus), and thoroughwort (Ageratina adenophora). Additional species that did
not meet the requirements for more extensive monitoring, but are of interest due to recent or
potential expansion in this fuel modification zone, include: poison hemlock (Conium maculatum),
castor bean (Ricinus communis), New Zealand spinach (Tetragonia tetragonoides), onion-
leaved asphodel (Asphodelus fistulosus) , and De Emekdpimosa)hor n (

Okie bean (Dipogon lignosus): See Report Summary, High Priority Invasive Species. One
population of okie bean was observed within, or directly adjacent to, Fuel Modification Zones 12,
13 & 15. The total area currently mapped is approximately 0.04 acres and is considered to be
low-medium density.

Thoroughwort (Ageratina adenophora): See Report Summary, High Priority Invasive Species.
One individual thoroughwort was observed within, or directly adjacent to, Fuel Modification
Zones 12, 13 & 15.

Fuel Modification Activities

Fuel modification work in FMZs 12, 13 & 15 began March 18 and concluded on April 8, 2024.
Work included mowing, lopping, and chainsaw work. Targeted non-native species within the fuel
modification zone were removed or mowed. Targeted species primarily included non-native
annuals, such as grasses, mustards and thistles. Limited thinning of native species also
occurred to reduce fuel continuity and overall fuel load. Before, post-, and 3-week post-work
work photos were recorded (Fig. 9-11).



Exclusion areas were established for all Special Status species, including big-leaved
crownbeard, Fishdés mil kwort, Coulterés matilija p:



Fuel Modification Zones 20 & 21

FMZ 20 & 21 (Sunset & South Laguna) (& . —
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Overview

Fuel Modification Zones 20 & 21, located from West st to Vista del Sol, are comprised of
lemonadeberry scrub, Coastal Sage Scrub (CSS), Southern Maritime Chaparral, and non-native
grassland habitat, and total approximately 20.5 acres. Dominant species occurring in these fuel
modification zones include lemonadeberry (Rhus integrifolia), laurel sumac (Malosma laurina),
toyon (Heteromeles arbutifolia), California sagebrush (Artemisia californica), big-pod ceanothus
(Ceanothus megacarpus), California buckwheat (Eriogonum fasciculatum), bush sunflower
(Encelia californica), and big-leaved crownbeard (Verbesina dissita). Three Special Status
Species are known to occur within, or adjacent to, this fuel modification zone including big-
leaved crownbeard (Verbesina dissita) , Fi s h 6 Khinatiopiskcavruta var. {ishiae), and
Coul ter 6s mRdmndyacpuiteripoppy (

Special Status Species

Big-leaved crownbeard (Verbesina dissita): See section Report Summary, Special Status
Species - Plants.



Fi shods Rhirdotkopioocronuta far. fishiae): See section Report Summary, Special Status
Species - Plants.

Coul t er 8s mRdmndya cpudteri)p Se@ sedtion Report Summary, Special Status
Species - Plants.

Monitoring

Laguna Canyon Foundation performed vegetation assessments throughout the fuel modification
zone in January and February 2024. All observed species were documented (Appendix A) and
reported using Calflora, a statewide vegetation database. All high priority weed species were
mapped with Calflora prior to fuel modification activities. High priority species included: Okie
bean (Dipogon lignosus), giant reed (Arundo donax), cape ivy (Delairea odorata), petite licorice
(Plecostachys serpyllifolia), Sahara mustard (Brassica tournefortii), and castor bean (Ricinus
communis). Additional species that did not meet the requirements for more extensive
monitoring, but are of interest due to recent or potential expansion in this fuel modification zone,
i nclude: G&apchdasriganifplip). (

Okie bean (Dipogon lignosus): See section Report Summary, High Priority Invasive Species.
Two populations of okie bean were observed within, or directly adjacent to, Fuel Modification
Zones 20 & 21. The total area currently mapped is approximately 0.61 acres and the
populations are considered to be low-medium density.

Giant reed (Arundo donax): See section Report Summary, High Priority Invasive Species.

One population of giant reed was observed within, or directly adjacent to, Fuel Modification
Zones 20 & 21. The total area currently mapped is approximately 0.01 acres and the population
is considered to be low-medium density. This population, which is located adjacent to a large
streambed, is at high risk for expansion. Neither mechanical nor chemical treatment of this
population has been permitted by the property owner.

Cape ivy (Delairea odorata): See section Report Summary, High Priority Invasive Species. Two
populations of cape ivy were observed within, or directly adjacent to, Fuel Modification Zones 20
& 21. The total area currently mapped is approximately 0.04 acres. One population is
considered to be low density and the other is considered high density.

Petite licorice (Plecostachys serpyllifolia): See section Report Summary, High Priority Invasive
Species. Two individuals of petite licorice were observed within, or directly adjacent to, Fuel
Modification Zones 20 & 21. Both individuals were hand pulled and will continue to be
monitored.

Sahara mustard (Brassica tournefortii): See section Report Summary, High Priority Invasive
Species. One population of Sahara mustard was observed within, or directly adjacent to, Fuel
Modification Zones 20 & 21. The total area currently mapped is approximately 0.01 acres and is
considered to be low-medium density.



Castor bean (Ricinus communis): See section Report Summary, High Priority Invasive Species.
One concerning population of castor bean was observed within, or directly adjacent to, Fuel
Modification Zones 20 & 21. The total area currently mapped is approximately 0.14 acres and is
considered to be low-medium density.

Fuel Modification Activities

Fuel modification work in FMZs 20 & 21 began April 10 and concluded on April 23, 2024. Work
included mowing, lopping, and chainsaw work. Targeted non-native species within the fuel
modification zone were removed or mowed. Targeted species primarily included non-native
annuals, such as grasses, mustards and thistles. Limited thinning of native species also
occurred to reduce fuel continuity and overall fuel load. Before, post-, and 3-week post-work
work photos were recorded (Fig. 12-15).

Exclusion areas were established for all Special Status species, including big-leaved
crownbear d, Fi shdéds mil kwor t, and Coul teros

mat i



Fuel Modification Zone 22
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Overview

Fuel Modification Zone 22, located along both sides of Park Avenue, are comprised of
lemonadeberry scrub, Coastal Sage Scrub (CSS), and non-native grassland habitat, and total
approximately 8.65 acres. Dominant species occurring in these fuel modification zones include
lemonadeberry (Rhus integrifolia), laurel sumac (Malosma laurina), toyon (Heteromeles
arbutifolia), California sagebrush (Artemisia californica), California buckwheat (Eriogonum
fasciculatum), bush sunflower (Encelia californica), and Sahara mustard (Brassica tournefortii).
Three Special Status Species, and an additional species that is extremely rare to Orange
County, are known to occur within, or adjacent to, this fuel modification zone including: Coastal
California gnatcatcher (Polioptila californica californica), California boxthorn (Lycium
californicum) , Ander s on 6 &ycidneasdensdnii), artd waolly se@blite (Sueda
taxifolia).

Special Status Species




California boxthorn (Lycium californicum): See section Report Summary, Special Status Species
- Plants. The population in fuel modification zone 22 is very limited in its distribution.

Ander sonods dyisneandersdnii is & bushy, succulent shrub in the nightshade
family. While this species is not recognized as a Special Status Species and is common in
California, the population in FMZ 22 is the only recorded population in Orange County. The only
other record found for Orange County has been extirpated by road development. This unique
population consists of approximately 50 individuals and covers approximately 0.05 acres. A
herbarium sample was collected for this population. This population is at extreme risk of
extirpation due to its small size and proximity to the highly invasive Sahara mustard (Brassica
tournefotii).

Woolly seablite (Sueda taxifolia): See section Report Summary, Special Status Species -
Plants.

Coastal California gnatcatcher (Polioptila californica californica): See section Report Summary,
Special Status Species - Animals.

Monitoring

Laguna Canyon Foundation performed vegetation assessments throughout the fuel modification

zone in January 2024. All observed species were documented (Appendix A) and reported using

Calflora, a statewide vegetation database. All high priority weed species were mapped with

Calflora prior to fuel modification activities. High priority species included: Sahara mustard

(Brassica tournefortii) and cape ivy (Delairea odorata). Additional species that did not meet the

requirements for more extensive monitoring, but are of interest due to recent or potential

expansion in this fuel modi f Emeaspinosa). zone, include

Sahara mustard (Brassica tournefortii): See section Report Summary, High Priority Invasive
Species. Populations of Sahara mustard can be observed throughout, and directly adjacent to,
Fuel Modification Zone 22. The total area currently mapped is approximately 2.2 acres and the
population is considered to be high density. As mentioned in FMZ 11, Monitoring, this species is
highly invasive and each plant can produce thousands of seeds. The prevalence and fast
flowering of this species, within FMZ 22, makes this an extremely concerning population.
Without proper control, this is expected to persist and spread into native habitat. Habitat that is
used by the State and Federally-listed coastal California gnatcatcher.

Cape ivy (Delairea odorata): See section Report Summary, High Priority Invasive Species. One
population of Cape ivy was observed within, or directly adjacent to, Fuel Modification Zone 22.
The total area currently mapped is approximately 0.02 acres and the population is considered to
be low-medium density.

Fuel Modification Activities




Fuel modification work in FMZ 22 began February 13 and concluded on February 16, 2024.
Work included mowing, lopping, and chainsaw work. Targeted non-native species within the fuel
modification zone were removed or mowed. Targeted species primarily included non-native
annuals, such as grasses, mustards and thistles. Limited thinning of native species also
occurred to reduce fuel continuity and overall fuel load. Before, post-, and 3-week post-work
work photos were recorded (Fig. 16-17).

Exclusion areas were established for all Special Status species, including California boxthorn
(Lycium californicum) and Ander s o nliycsumdcmdersonii. t hor n (



Fuel Modification Zones 23 & 24
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Overview

Fuel Modification Zone 23 & 24, located along Canyon Acres and Laguna Canyon Road, are
comprised of lemonadeberry scrub, Coastal Sage Scrub (CSS), oak woodland, and non-native
grassland habitat, totaling approximately 45.7 acres. Dominant species occurring in these fuel
modification zones include lemonadeberry (Rhus integrifolia), laurel sumac (Malosma laurina),
toyon (Heteromeles arbutifolia), California sagebrush (Artemisia californica), California
buckwheat (Eriogonum fasciculatum), bush sunflower (Encelia californica), and coast live oak
(Quercus agrifolia). Six Special Status Species are known to occur within, or adjacent to, this
fuel modification zone including: Laguna Beach dudleya (Dudleya stolonifera), many-stemmed
(Dudleya multicaulis) , Fi s h 6 hinotropiskcavrmuta var. fishiae), San Diego tarweed
(Deinandra paniculata), intermediate mariposa lily (Calochortus weedii var. intermedius), least
Bel | 0 sVireo belligposillus), and orange-throated whiptail (Aspidoscelis hyperythrus).

Special Status Species




Laguna Beach dudleya (Dudleya stolonifera): See section Report Summary, Special Status
Species - Plants.

Many-stemmed dudleya (Dudleya multicaulis): See section Report Summary, Special Status
Species - Plants.

Fi shos Rhirdotkopioocronuta fsar. fishiae): See section Report Summary, Special Status
Species - Plants. This population has been observed adjacent to FMZ 23 & 24.

San Diego tarweed (Deinadra paniculata): See section Report Summary, Special Status
Species - Plants.

Intermediate mariposa lily (Calochortus weedii var. intermedius): See section Report Summary,
Special Status Species - Plants.

Least B e IVired I=llipusillug) 8ee Eection Report Summary, Special Status Species -
Animals. This species has been observed adjacent to FMZ 23 & 24.

Orange-throated whiptail: See section Report Summary, Special Status Species - Animals. This
species has been observed in multiple locations along FMZ 23 & 24.

Monitoring

Laguna Canyon Foundation performed vegetation assessments throughout the fuel modification
zone in January 2024. All observed species were documented (Appendix A) and reported using
Calflora, a statewide vegetation database. All high priority weed species were mapped with
Calflora prior to fuel modification activities. High priority species included: Sahara mustard
(Brassica tournefortii), cape ivy (Delairea odorata), okie bean (Dipogon lignosus), giant reed
(Arundodonax) , and Canary | s l(HypedcuntScanariedse).rAddidienal species
that did not meet the requirements for more extensive monitoring, but are of interest due to
recent or potenti al expansion i n t hiSalpichnose |
origanifolia), tree of heaven (Alianthus altissima), and Italian thistle (Carduus pycnocephalus).

Sahara mustard (Brassica tournefortii): See section High Priority Invasive Species. Four
populations of Sahara mustard were observed within, or directly adjacent to, Fuel Modification
Zone 23 & 24. The total area currently mapped is approximately 0.13 acres and the population
is considered to be low-medium density.

Cape ivy (Delairea odorata): See section High Priority Invasive Species. Five populations of
Cape ivy were observed within, or directly adjacent to, Fuel Modification Zone 23 & 24. The total
area currently mapped is approximately 1.39 acres. One population is considered to be low
density and the remaining populations are medium-high to high density.

Okie bean (Dipogon lignosus): See section High Priority Invasive Species. One population of
okie bean was observed within, or directly adjacent to, Fuel Modification Zone 23 & 24. The total

modi f i



area currently mapped is approximately 0.02 acres and the population is considered to be low-
medium density.

Giant reed (Arundo donax): See section High Priority Invasive Species. One population of giant
reed was observed within, or directly adjacent to, Fuel Modification Zone 23 & 24. The
population is considered to be low-medium density.

Canary |1 sl and Hpericund carfarmedss): Seesection High Priority Invasive

Speci es. Mul ti ple populations of Canary I sl and St
adjacent to, Fuel Modification Zone 23 & 24. The total area currently mapped is approximately

0.16 acres and the population is considered to be medium-high density. These fuel modification

zones are near multiple large populations of the species and this will likely continue to be a

recurring issue. This species is rhizomatous and does not respond to mechanical only

treatment, except in the case of complete removal.

Fuel Modification Activities

Fuel modification work in FMZ 23 & 24 began February 16 and concluded on March 15, 2024.
Work included mowing, lopping, and chainsaw work. Targeted non-native species within the fuel
modification zone were removed or mowed. Targeted species primarily included non-native
annuals, such as grasses, mustards and thistles. Limited thinning of native species also
occurred to reduce fuel continuity and overall fuel load. Before, post-, and 3-week post-work
work photos were recorded (Fig. 18-19).

Exclusion areas were established for all Special Status species.



Fuel Modification Zone 27

FMZ 27 (Corporate Yard)

Map depicting City of Laguna Beach hand crew Fuel
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Overview

Fuel Modification Zone 27, surrounding the City of Laguna Beach Corporate Yard, are
comprised of lemonadeberry-laurel sumac scrub and Coastal Sage Scrub (CSS) totaling
approximately 1.5 acres. Dominant species occurring in this fuel modification zone includes
lemonadeberry (Rhus integrifolia), laurel sumac (Malosma laurina), toyon (Heteromeles
arbutifolia), California sagebrush (Artemisia californica), and California buckwheat (Eriogonum
fasciculatum). No Special Status Species were observed in this fuel modification zone.

Monitoring

Laguna Canyon Foundation performed vegetation assessments throughout the fuel modification

zone in January 2024. All observed species were documented (Appendix A) and reported using

Calflora, a statewide vegetation database. All high priority weed species were mapped with

Calflora prior to fuel modification activities. High priority species included: Sahara mustard

(Brassica tourneforti) . A popul ati on of Ca nHypenycum canareemse)isSt . Joh
also located in the vicinity and may pose a threat in the future.



Sahara mustard (Brassica tournefortii): See section High Priority Invasive Species. Two
populations of Sahara mustard were observed within, or directly adjacent to, Fuel Modification
Zone 27. The total area currently mapped is approximately 0.27 acres and the populations are
considered to be low-medium density.

Fuel Modification Activities

Fuel modification work in FMZ 27 began March 15 and concluded on March 18, 2024. Work
included mowing, lopping, and chainsaw work. Targeted non-native species within the fuel
modification zone were removed or mowed. Targeted species primarily included non-native
annuals, such as grasses, mustards and thistles. Limited thinning of native species also
occurred to reduce fuel continuity and overall fuel load. Before, post-, and 3-week post-work
work photos were recorded (Fig. 20-21).



Photomonitoring

Figures 1.1 & 1.2: Fuel Modification Zone 10, photo 1 before and after fuel modification activities.






Figures 2.1 & 2.2: Fuel Modification Zone 10, photo 2 before and after fuel modification activities.
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Figures 3.1 & 3.2: FMZ 11 photopoint 1, before and after treatment
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1 photopomt 1 3-weeks post treatment. 8-inches of regrowth.




Figures 4.1 & 4.2: FMZ 11 Photopoint 2, before and after treatment



