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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 that are

often more prone to fire risk. 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. A Al ong wi t h cl i1
change and development, invasive species are one of the largest threats to biodiversity and
ecosystem he aiGhlal Assessnhedt Repdrteod Biodiversity and Ecosystem

Services of the United Nations.

Significant changes or observations during Pass 2 include (Fig. 8):

0 FMZ 11: Fountaingrass continues to be a challenging aspect of this fuel modification

zone, exhibiting fast growth and resilience to mowing. This is of particular concern since

this species produces light, flashy fuels which can exacerbate extreme fire behavior, as

was seen in the 2023 Lahaina Fire on Maui I sl a
FMZ 12,13,&15: I ncrease in population size of Devil 0-s
These creeping species grow and reproduce low to the ground and are therefore highly

resistant to mowing.

FMZ 22: Persistence of Sahara mustard and prolific seeding continue to be a major

threat. Movement of soil, presumably by Public Works, may have increased potential for

the spread of Sahara mustard. This species resprouts, flowers and sets seeds close to

the ground quickly in response to mowing.

FMZ 23 & 24:. Cape ivy appears to be spreading, primarily behind the Boys and Girls

Club. Because this species can re-root and produce a new plant from a fragment of stem

as short as %2 inch, mowing is not recommended. Tree of heaven also presents a

challenge at this site because mow-only is never a recommended treatment for this

species and is known to exacerbate infestations. Sahara mustard observations have

also been recorded at this site.
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All observations of invasive plants have been recorded using Calflora and will continue to be
monitored.

Challenges

As discussed in the Pass 1 report, mow-only treatment does not appear to be an effective
method, at the scale of the Fuel Modification Program, for systematically preventing weed
spread. While results have been acceptable for some species, timing, as described in the Pass
1 report, and the persistence of some species has proven challenging. Multiple species,
especially Cape lvy and Sahara mustard, are proving difficult to control. Excluding lower priority



invasive species, there is an estimated 7.07 acres of high priority invasive species population
area in or adjacent to fuel modification zones. This equates to approximately 6.25% of all fuel
modification zones that would require additional treatment.

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. For a description of each species,
please see the Pass 1 report, May 2024.

0 Ander sonods dyisneandersdniy oOnly knéwn population in Orange County,
though not considered Special Status

0 Big-leaved crownbeard (Verbesina dissita)

0 California boxthorn (Lycium californicum)

0 Coulter 6s mRdmhdyacpusteripoppy (
0 Fi s ho6s Rhirdotkopioocorhuta far. fishiae)

0 Intermediate mariposa lily (Calochortus weedii var. intermedius)
0 Laguna Beach dudleya (Dudleya stolonifera)

0 Many-stemmed dudleya (Dudleya multicaulis)

0 San Diego marsh elder (lva hayesiana)

0 San Diego tarweed (Deinadra paniculata)

0 Western Dichondra (Dichondra occidentalis)

0 Woolly seablite (Sueda taxifolia)

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. For a description of each species, please see the Pass 1 report, May 2024.

0 Coastal California gnatcatcher (Polioptila californica californica)
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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. For a description
of each species, please see the Pass 1 report, May 2024.

0 Canary | sl and Hypericund carramedss) wor t  (
0 Cape ivy (Delairea odorata)

0 Castor bean (Ricinus communis)

0 Fountaingrass (Pennisetum setaceum)
0 Garland daisy (Glebionis coronaria)

0 Giantreed (Arundo donax)

0 Okie bean (Dipogon lignosus)

0 Petite licorice (Plecostachys serpyllifolia)
0 Sahara mustard (Brassica tournefortii)

0 Stinknet (Oncosiphon pilulifer)

0 Thoroughwort (Ageratina adenophora)



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)
Coastal California gnatcatcher (Polioptila californica californica)
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Monitoring

No major changes were observed in this fuel modification zone during pass 2. Stinknet, Garland
dai sy and Devil déds thorn continue to be invasive s

Fuel Modification Activities

Pass 2 fuel modification work in FMZ 10 began July 9 and concluded on July 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. Photomonitoring can be found below (Fig. 1).

Exclusion areas were established for all big-leaved crownbeard areas and nesting bird
locations.



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
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Big-leaved crownbeard (Verbesina dissita)

Fi s hods mRhidotkopisocorhuta far. fishiae)

Western Dichondra (Dichondra occidentalis)

Coastal California gnatcatcher (Polioptila californica californica)
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Monitoring

Fountaingrass continues to exhibit fast growth rates and resilience despite mowing. Sahara
mustard continues to be an invasive species of concern in this fuel modification zone and is
known to invade intact habitat. This species likewise responds quickly to mowing and can
produce viable seed just weeks after mowing.

Garland daisy, while densely populated in this fuel modification zone, is being satisfactorily
controlled by mow-only treatment at current rates of treatment.

Sahara mustard at this location is not yet densely populated and is an ideal candidate for
eradication. Due to the limited number of individuals observed and the relatively small
population size, this population has a higher probability of successful control, with additional
resources.

Fuel Modification Activities

Fuel modification work in FMZ 11 began April 23 and concluded on April 26, 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.
Photomonitoring can be found below (Fig. 2).

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

0 Big-leaved crownbeard (Verbesina dissita)
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Fi s hds mRhidotkopisocorhuta far. fishiae)
San Diego marsh elder (lva hayesiana)
0 Coulter 6s mRdmhdyacputeripoppy (
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Monitoring

Both Devildés thorn and New zealand spinach

increasing concern in these fuel modification zones. Due to the low stature of these species, it is
unlikely that mow-only treatment will appropriately manage them. Okie Bean, an EDRR species,
continues to be an invasive species of concern, though no major changes have been observed.

Fuel Modification Activities

Fuel modification work in FMZs 12, 13 & 15 began May 30 and concluded on June 14, 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. Photomonitoring can be found below

(Fig. 3).

Exclusion areas were established for all Special Status species, including big-leaved
crownbear d, Fi shdéds mil kwor t, Coul terob6s mat.
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Fuel Modification Zones 20 & 21
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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

Ox¢

Big-leaved crownbeard (Verbesina dissita)
Fi s hds [Rhidotkopisocrohuta far. fishiae)
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0 Coulter 6s mRdmndyacputeripoppy (

Monitoring
No major changes were observed in this fuel modification zone during pass 2. Sahara mustard,
Okie bean, giant reed, Cape ivy, cockbdbs egg, and

concern in this fuel modification zone.

Fuel Modification Activities

Fuel modification work in FMZs 20 & 21 began June 13 and concluded on June 26, 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. Photomonitoring can be found below

(Fig. 4).

Exclusion areas were established for all Special Status species, including big-leaved
crownbeard, Fishéds mil kwort, and Coulterdés matili]



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

0 California boxthorn (Lycium californicum)
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Woolly seablite (Sueda taxifolia)
Coastal California gnatcatcher (Polioptila californica californica)
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Monitoring

Sahara mustard continues to be the leading threat to this fuel modification zone, with an
extensive population throughout much of the zone. The species has responded very quickly to
mowing in this zone. While it is primarily present on the north side of Park Avenue, the
relocation of soil from the north to the south side of park, presumably by Public Works following
a minor slide, may lead to increased population size. Observations of the species on the south
side have been recorded and will continue to be monitored. Treatment of this population would
require increased measures, likely to include the use of herbicides or greatly increased
resources.

Fuel Modification Activities

Fuel modification work in FMZ 22 began April 26 and concluded on April 30, 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. Photomonitoring can be found below

(Fig. 5).

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

0 Laguna Beach dudleya (Dudleya stolonifera)



0 Many-stemmed dudleya (Dudleya multicaulis)
0 Fi shos Rhirdotkopioocronuta fvar. fishiae)
0 San Diego tarweed (Deinadra paniculata)
0 Intermediate mariposa lily (Calochortus weedii var. intermedius)
0 Least Be IVired l=llipusiltug) o (
0 Orange-throated whiptail (Aspidoscelis hyperythra)
Monitoring
Cape ivy, tree of heaven, Sahara mustard, and Can;:

primary concerns in these fuel modification zones. Cape ivy appears to be expanding its

population within the fuel modification zone, especially behind the Boys and Girls Club. Tree of

heaven is of increased concern because, without the use of herbicide, it is never recommended

that it be cut down. Tree of heaven is known to respond to cutting by sending out new rhizomes,
guickly becoming an increasingly difficult plant
wort, an EDRR species, is rhizomatous and does not respond well to mowing only.

Fuel Modification Activities

Fuel modification work in FMZ 23 & 24 began April 30 and concluded on May 28, 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. Photomonitoring can be found below

(Fig. 6).

Exclusion areas were established for all Special Status species.



Fuel Modification Zone 27
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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

No major changes were observed in this fuel modification zone, though Sahara mustard
continues to be observed, presenting a clear threat to this fuel modification zone.

Fuel Modification Activities




Fuel modification work in FMZ 27 began May 29 and concluded on May 30, 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. Photomonitoring can be found below

(Fig. 7).



Photomonitoring




Figure 1.2 - Fuel Modification Zone 10 (Barracuda), after Pass 2, July 2024






Flgure 2. 2 Fuel Modlflcatlon Zone 11 (Drlftwood) after Pass 2, JuIy 2024.



Figure 3.1 - Fuel Modification Zone 12 (Arch Beach Heights View Park), after Pass 2, July 2024.



