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Section 1Executive Sunany

The City of Benicia Vegetative Fuel s Management Plan (VFMP) was created on behalf of the Fire

Deo " gqsl dms2r Udf ds s hnm thbettet Cothprethend ard gedutceqwildlfire risk within the
community it serves . This plan demonstrates sgd Bhsx ne Ad mh tlinCréasing tesiliencelts | d ms
natural hazards through mitigation ; and will serve as a tool to more effectively direct financial, technical,

and administrative  resources towards long-term vegetation management

Rhmbd sgd dheG&itx of BeBiGa &ireDepartment has employed mu ltiple strategies to reduce

wild fire risk in its extensive ~ Wildland Urban Interface (WUI) areas, with a primary focus on reducing the
availability and continuity ~ of fuels in the 5028 at e pmerheter of open space areas adjacentto homes and
otherstructu ress. Tms hk mnv+ sgd Bhsx2r ~ooqn’ b dollosvedau chfmdds rshtyrdm el
approach in which the same method of fuel reduction (  such as disking or prescribed herbivory, i.e.,livestock

grazing ) is applied unilaterally across  all open space areas.

This plan provides novel analysis of remote sensing datasets to characterize the vegetati ve and topographic
components of wildfire risk presentin each ne s g d 52Bpes sp&ce areas, enabling an approach to
vegetation management which is adaptive, site -specific ,and fiscally sustainable . The costs and benefits of
different vegetation treatment options will be evaluated , including prescribed herbivory (livestock grazing),
disking, application of herbicide, and manual methods of weed rem oval. In lieu of a single set of
recommendations, this Plan will serve as a framework for adaptive decision -making which weighs
community preferences, financial and administrative capacity, and dynamic climate conditions.

Figure 1-1: Ariel view of OSA -15 off Rose Drive in Benicia, August 2021. The lighter band of grass along the perimeter of the
residential fence line is the 50" wide defensible space buffer created by prescribed goat grazing in spring 2021.
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1.1 Whais VegetabnManagemefit

The primary goal of vegetation management is to alter fire behavior by changing the characteristics of
vegetation across a landscape, resulting in smaller, more suppressible, and less damaging wildfires. The
primary aspects of wildfire risk addressed by vegetation management are:

A Fuel Load q reducing ignitability, fire intensity, and heat output by reducing the overall density of
dry vegetative fuels in the landscape. Methods of fuel reduction include prescribed herbivo ry
(grazing), flail mowing, disking, application of herbicide, and manual removal (such as hand
weeding, pruning and weed whacking).

A Continuity q) establishing fire breaks along the perimeter of open space areas  adjacent to residences
to disrupt the continuous spread of wildfire into the built environment

A Emergency Access q) clearing vegetation to maintain emergency access for rapid deployment of fire
suppression resources

A Vegetation Type q discouraging growth of unwanted species (i.e., those with  char acteristics that
increase wildfire hazards) and promoting growth of desired species (i.e., those with an ecological,
cultural , or wildfire mitigation benefit).

Vegetation management is just one component ne sgd Bhsx2r rsq sdf x dnthe’
community. The VHMP is specifically focused on  vegetation management and enforcement of  relevant
building code and property protection ordinances; it does not address other aspects of wild fire management
such as the allocation of fire suppression re  sources, ignition detection, or evacuation planning. Additional
policies and programs related to wildfire mitigation and emergency operations/management  are addressed

ccqgoc

hm sgd Bhsx2r " mmdw sn sgd Rnk >  mn Bnt msx G'egcy@peratibne s hf ~ ¢
Ok m ' “cnosdc 1/08(+ "mc sgd Fdmdg k Ok m R edsx Dkdl «

publication).

1.2 Plan Motivation

The City of Benicia contains over 2,300 acres of open space scattered throughout the steep Southampton

hil Is towards Lake Herman, most of which  is adjacent to or completely encircle d by residential areas. This
mosaic -like distribution of human and natural landscape contributes to the unique aesthetic and
bnl I t mhsx 1 edd ksgidentid ndighbothdndis™ . @pen spaces are also an important component of

Admhbh™ 28r dwsdmr hud o  qj " mc gbdth b dewelopmert buffeh o meighbairgl + r d

communities and pro viding an important ecological linkage between regional open spaces.

However, Ad mhbh ™ 2r dwo  Bouthamptonhiles s gggdf gnt s hagled totaB Théreased
community -wide exposure to wildfire hazards present within the Wildland Urban Interf ace (WUI). Historic
patterns of wildfire occurrence throughout California demonstrate that where dry vegetation and people

coexist , there will be fires Pa trend which is only exacerbated by prolonged drought and climate change.

Et gsgdgl ngd+ A dpmprdsdnis gpecifik firayrotettion challenges including access issues, steep
topography , and the presence of abundant fuels .

1-2
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Rhmbd sgd d° gFrexDepdartnierit 2has led yeafjetation management activities for 43 City -owned

open space areas totaling 1,800 acres. This Plan represents the firstlong -range planningeffot enqgq sgd B
vegetation management program and will provide information and decision -making tools for the
Department to reduce wildfire risk , while making efficient usage of availabl e financial and administrative
resources. Et st gd | nchehb ™ shnmr sn sgd Bhsxer udfds shnm |
landscape -level wildfire characteristics as well as a cost  -benefit analysis of different  fuel reductio n
method s. Long-range planning efforts like this one  support the primary goal of the B h s ko&at Hazard
Mitigation Plan  (2021) which is to improv e regional economic and social resiliency by reducing the

potential for loss of life, property damage, and environmental degradation from natural disasters .

Figure 1-2: Goats at work in an open space area off Rose Drive in April 2021.
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1.3 How to Read this Plan

The subsequent chapters of this plan are structured as follows:

Section 2. Existing Conditions

To give context for a discussion of wildfire hazards present within the Plan Area, this plan will first describe
existing and historical conditions related to its ecological resources, land use and development trends, and
fire history . This section will describe past and ongoing vegetation management efforts by multiple City
departments, outline their roles and responsibilities, and summarize issues which are not being addressed

by the current management strategy.

Section 3. Risk Assessment

This section will quantitatively and qualitatively describe the exposure of residential parcels in the Plan
Areato | andscape -level characteristics that contribute to wildfire risk on open space areas including terrain
steepness, slope aspect, and vegetation type .

Section 4. Community Engagement

Public outreach cond ucted as a part of this report included a survey that gained over 350 responses from
Benicia residents and community members. This section will summarize the results of the public survey
and reflect on the priorities and concerns of Benicia residents relat ed to vegetation management.

Section 5. Best Management Practices

This section will provide a description of proposed vegetation treatments, including the creation of fuel
breaks and reduction of fire hazards including fuels along the open space perimeter areas. The efficacy of
different fuel reduction techniques (disking, grazing, application of herbicide, manual removal) will be
considered. Other parameters for vegetation management will be discussed including timing/seasonality
in relation to variable pr  ecipitation, and location (i.e., radial vs. zonal) of targeted fuel reduction treatments.

Based on the results of the risk assessment, community input, and discussion of best management
practices , this section will outline a series of recommendations to mo dify the Fire Department 2 existing
mitigation strategy and provide an adaptive framework to support decision making into the future. This
section will be supported by a Vegetation Management Playbook, which will provide the Department with
decision support tools to develop a site  -specific mitigation plan and fore  cast costs over the next ten fiscal
years.

1-4
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1.4 PlanObjectives

The primary objectives of the V. FMP are as follows:

U To maintain the original integrity and purpose of open space areas as a socioenvironmental
resource,ascdehmdc hm sgd Bhs xrais and @mm$pace Master PBlang [City+of S
Benicia Parks and Community Services Department, 1997)

U To quantify the degree to which structures and parcels are exposed to wildfire hazards originating
in open space areas and lots ;

0 Sn du  kt sd sgd deas-hbtbktnadfidstbhmdmr |l m fdl dms r
reduc tion of wildfire risk and cost ; and

i To enable the City Ehqd Cd o5 gegdtatiomsn@agement program to provide long -range
planning and decision -making tools to allocate financial and administrative resources efficiently
across a range of vegetation treatment options

1.5 Regional Planning Context

ThisPlan rddjr sn dmrtgd bnmrhrsdmbx ne sgd Bhsx ne Admhb
program wit h local and state codes and ordinances that relate to wildfire risk reduction . Additionally, the

VFMP considers the goals, standards, and objectives established by the following planning documents

some of which were undergoing update at the time of publication:

CALFIRE Sonoma-Lake-Napa Unit 2021 Strategic Fire Plan

The Sonoma -Lake-Napa (LNU) Unit is one of twenty -one CALFIRE administrative units statewide and has
primary responsibility for more than 2 million acres of CAL FIRE Direct Protection Area ( DPA). Most of the
land within Benicia city limits is designated as Local Response Area (LRA) under the management and
response authority of the City of Benicia Fire Department; however, the boundaries of the State Response
Area (SRA) do extend into the nor thernmost portion of the Plan Area  (OSA-1 and OSA-2).

The 2021 CALFIRE LNU Strategic Fire Plan outlines several priority project areas and respon  sibilities which

affect fuel managementin Benica 2r nodm ro bdr- Sgdrd hmbktcd etdk q
and Roadside right -of-way easements , coordination with local public and private agencies, and vegetation

treatment standards which can se rve as a guideline for this VFMP to ensure consistency across the
landscape extending into the SRA above Lake Herman.

'1Sgd Bhsxar O gqjr+ Sq hkr “mc Nodm Ro bd L rsdg Ok > m hr t mc diedcampletidn t oc
date of 2023.

1-5
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Solano County Hazard Mitigation Plan

In 2022 the City of Benicia City of Council formally adopted the 2021 update to its local Hazard Mitigation

Plan (HMP) as an annex to the coordinated multi  -jurisdictional HMP update process for Solano County. The

Solano MJHMP included the unincorporated County as well as 7 local jurisdictions and 3 special districts.

The City of Benicia annex i ncluded a detailed mitigation strategy to address vulnerabilities to natural

hazards identified in a risk assessment. Table 1-1shows | hs hf " shnm ° bs hnsnmitgaiann | s g
strategy were identified as having relevance to the development of th e recommendations included in this

VFMP. @c c hs hnm’ k hmengl "shnm nm sgd Bhs x ne Admhbh™ 2r
mitigatehazards.com/solanohmp.

Table 1-1 Solano County MJHMP mitigation strategy for Benicia (wildfire nexus)

Mitigation No. Hazard Typ: Status Title/Description Responsible Party Priority

Implement a Defensible Space
I . Program with Site Specific ) )
ma-WF-BN-90  Wildfire Ongoing Fire Department High 3-5 Years
Assessment (assessment

underway in 2021)

Conduct Public Education
Campaign to increase awareness
of threats of wildfire due to
recreational use.

ma-WF-BN-105 Wildfire Pending City of Benicia Medium 1-3 Years

Implement recommendation  from
o . City's 2021-2022 Defensible Space . )
ma-WF-BN-114  Wildfire Ongoing . L Fire Department High 3-5 Years
Program & Site -specific

Assessment Project

Fire Department;
e . Develop an Urban Interface ) )
ma-WF-BN-115 Wildfire Pending Community High 3-5 Years

Ordinance
Development

Solano Community Wildfire  Protection Program

The development of a community wildfire protection plan (CWPP) consists of aregional multi -jurisdictional
effort to understand regional wildfire risk and identify mitigation projects to reduce the number and
severity of wildfir es affecting a given area. The CWPP collaborative framework established by the Wildland
Fire Leadership Council provides a mechanism for local land management agencies at the local, tribal, state,
regional, and federal level to coordinate efforts to reduce risk thr ough the strategic evaluation of various
parameters of wildfire prevention and response. Benicia is one of more than 20 agencies represented in

1-6
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Rnk ™ mn Bnt ms X¥amd establighment oBa/cOunty -wide Fire Safe Council , currently underway at
thetime ne sghr Ok  m2r otakhb shnm vhsg Thecahter af this Rlan wib n | o k
help the new Solano County Fire Safe Council to identify priority  fuel reduction projects across the region

as well as grant funding opportunities.

City of B enicia General Plan

The VFMP ensures consistency with the goals and policies specified in the City of Benicia General Plan
which pertain to the management of open space areasa  nd reduction of community wildfire risk.

Policy 4.15.1 states:

Promote the creation and maintenance of natural and artificially constructed firebreaks between
development and open space areas through the use of fire resistive landscaping, weed abatement,
discing and other methods.

City of Benicia Parks, Tralls, and Op en Space Master Plan

The City of Benicia is currently in the process of updating its Parks, Trails, and Open Space (PTOS) Master

Plan at the time of publication of the VFMP. The recommendations and operational / administrative
parameters discussed hereinw ere developed to ensure consistency with the PTOS Master Plan Update. The
goals and objectives developed for the 2023 PTOS update contain  several references to open space
management :

Goal 3: Open Space

Preserve open space areas in the City of Benicia to protect and enhance natural
resources, provide protective barriers against natural hazards, provide for passive
recreation activities, maintain and improve public access, and protect visual quallty.

A Obpjective.: Preserve and maintain Lake Herman R egional Park in its natural
condition while providing increased passive recreational opportunities.

A Obpjective: Maintain fire breaks in parks adjacent to residences and in the open
space areas, as appropriate.

A Opjective: Preserve mature existing trees and a ny significant stand of smaller
trees during the improvement of parks, trails, and open space.

1-7
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Section 2Exsting Conditions

2.1 Plan Are®verview

Benicia is a waterfront city ~ with a population of 28,000, located along the San Francisco Bay in Solano
County, California. The city owns and manages 47 open space areas totaling over 1,80 acres, most of which
are distributed in and around residential development zones within the northern portion of the city in the
Southampton hills towards Lake Herman . Open space areas vary from less than 1 to over 350 acres in size.

The Plan Area is bounded to the south by the |-780 freeway and the Benicia State Recreation Area ;to the
southwest by Benici a State Recreation Area; to the west by the Vallejo Benicia growth buffer  ; to the east by
the Valero Oil Refinery ;and to the north by the King -Swett Ranches (also known as the Sky Valley -Cordelia
Hills Open Space Area), managed by the Solano Land Trust. Ad mhbh ™ 2r nodm r o bdr

components of its local park system, which maintains recreational park facilities and an extensive  regional

trail network.

Until the mid -20™" century, most development within the City of Benicia occurred in the present -day

qd

downtown area near the waterfront, southofthel -6 7/ eqddv x- Adf hmmh mf redidemtiat g d

development expande d north into the Southampton Hills , increasing the extent of the Wildland Urban
Interface (WUI). Today over 2,500 residential parcels within the Plan Area share a property line with a t least
one open space area. Some open space parcels represent residual pockets of undeveloped land with steep
topography unsuitable for development, whereas other areas are accessible to the public via footpaths and

walking trails.

Figure 2-1: View looking west from Ros e Drive (OSA-15 and OSA-14)

2-9
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2-10




City of Benicia
Vegetative Fuels Management Plan & Site -Specific Risk Assessment

Table 2-1summarizes the Plan Area at a glance across the three responsible agencies, including the count

and acreage of open space parcels, defensible space buffer, and adjacent residential parcels. Valero Oil
refinery owns and manages an additional 530 acres of open space over 8 parcels, some of which also border
residential property. Besides Valero, several other private entities manage large open spaces throughout

the City such as Amports and the North Study Area . These open space areas are not included in this Plan
but are equally subject to enforcement of municipal code and Fire Department  standards which govern
weed abatement and maintenance of open space areas .(See2.5.2)

Table 2-1: Plan Area at a Glance

Total Acreage of Count of Adjacen
Department/Agency Count of Open Open Space TotalAcreage of Residential Value of Adjacent
Space Parcels Parcels 506 Bu Parcels Residential Parcels
City of Benicia / 2,433
. . . $1,129,004,883.00
Fire Department 44 1,809.06 235.35 (residential)
Department of 3 (critical
Public Works 3 47.52 11.73 facilities)

Valero Energy

. 79 (residential) $56,866,520.00
Corporation 8 530.23 29.42

*Estimates based on 2021 tax roll.

2.2 Fire and Ignition History

California is a fire -prone landscape, and climate change is leading to longer and more destructive fire
seasons. Wildfire, especially wildland  -urban interface (WUI) fire, is ranked as the third greatest source of
hazard to the state, behind flood and earth  quake. (California Office of Emergency Services, 2018) Wildfires
in 2018, 2020, and 2021 were some of the most destructive and deadly in recent history. (See Table 1-1) In
2020 the LNU Complex Fire burned 23,000 acres and destroyed 854 structures, including 309 homes, in
Solano County alone.

Table 2-2: CALFIRE Wildfire Damage Estimates, 2018 -2021

Incidents Fatalities Damaged/Destroye
2021 2,568,948 8,835 3 3,629
2020 4,304,379 8,648 33 11,116
2019 259,823 7,860 3 732
2018 1,975,086 7,948 100 24,226
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Historic fire ignitions in the Benicia area are often related to human activity. Small vegetation fires are

common, especially in open spaces and along freeway corrido rssEqnl sgd 087/ 2r sn sgd d
period in which majority of development occu rred in the Southampton hills, the number of responses in

WUI areas tripled. (Fiori P. E.,2004)B @K EHQDZ2r ¢ s a rd ne Vhkcehqgd Odghl d
not contain any wildfire records south of Lake Herman Road i n Benicia for parts of the Plan Area which

fall into the State Response Area (SRA). A 40 -acre wildfire occurred in 2006 north of Lake Herman Road,

east of Lake Herman, immediately across the road from Open Spaces -01 and -02 in the SRA . Within the

Local Response Area (LRA), where CAL FIRE does not maintain ignitions or wildfire perimeter records, the

Fire Department reports multiple 100 plus acre grass fires around Lake Herman in recent years, as well as

multiple smaller open space fires that have ¢ aused significant damage to property including fences,

decks, outbuildings, and even a handful that have transitioned into structure fires in homes. The incident

count for open space vegetation fires in the LRA was 25 in 2021, 31 in 2020, and 27 in 2019.

Steep topography, abundant fuels, dense residential development, and emergency access challenges in

Admhbh> 2r VTH mdhfganggnncr “~kk ogdrdms rhfmhehb ms qghr
rtggnt mchmf K jd Gdql ~ mmnbodndagy ae gategobzbdsag Zlhigh tiwildjire ghdzard

areas under state Fire Hazard Severity Zone (FHSZ) classifications 2, as well as the area near the

intersection of the | -680 and 1-780 near downtown. (SeeFigure 2-3)

2 CAL FIRE Fire Hazard Severity Zone (FHSZ) polygons are developed using a model that assigns a hazard score based on the factors that
influence fire likelihood and fire behavior. Many factors are considered such as fire history, existing and potential fuel (n atural vege tation),
predicted flame length, blowing embers, terrain, and typical fire weather for the area. There are three levels of hazard in t he State
Responsibility Areas: moderate, high, and very high.

Ehgd Gy qc Rdudghsx Ynmd | “jotr- digkx " sagd {kghydgekpnengnindhdt ~or+ vgdgd Kk
probability level of a particular area being inundated by floodwaters, and not specifically prescriptive of impacts.
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*§OURCE: CAL FIRE

CAL FIRE
Fire Hazard Severity Zone

State Responsibility Area Overlay
L /24

All other areas on map are local responsibility areas.

Figure 2-3: CAL FIRE Wildfire Severity Zones
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2.3 Weather

Benicia experiences a temperate and Mediterranean  climate , resulting in dry, warm summers and
moderate winters. Rainfall averages nineteen inches per year and falls mostly from December through
April. (Figure 2-4)
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% 3 2
' 60 2.5 %
< 50 ' 5
© 2 :q_’
o 40 C;
— 15 =
0 30 =
o
0p] 20 1 =
10 0.5
0 0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
=O==NMax Temp  ==O==Mean Temp Min Temp =O==Total Precip
Figure 2-4: Thirty -year monthly climate normals at Martinez Water Treatment Plant , 19912020
Source: NOAA NCEI
The other meteorological factor influencing wildfire risk across Benicia is wind. wind influences fire
behavior by supplying oxygen and influencing direction and rate of spread. The prevailing wind direction

in Benicia comes from the southwest, onshore relative to the Carquinez Strai t. As such, slopes facing the
southwest direction may experience highe  r year-round exposure to strong winds (see 3.1.2. The average
global wind forecast for the Benicia area from 2016  -2020 (Figur e 2-5) indicates southwest winds are fastest
and most consistent during the  afternoons in the summer and fall,  which overlaps with peak wildfire
season.
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Figur e 2-5: Mean seasonal wind speed and direction in Benicia, CA, 2016 -2020

Source: NOAA NCEI Global Forecasting System global gridded estimates and rWind package.

2.4 EcologicadResources

2.4.1PlantCommunity Compositio

Admhbh ™ 2r n od ewe geperallydlominatetl by non-native annual grassland , with some smaller
areas of ephemeral creeks / riparian corridors, tree stands and shrubs . The fringe of Lake Herman supports
freshwater marsh habitat  with stands of cattails and willow . Small areas of northern coastal scrub,
freshwater seeps, remnant native grasslands, and stands of eucalyptus also occ ur throughout the largest
open space areas in the northern portion of the Pla  n Area. Grassland monitoring surveys conducted from
2019 to 2020 east of Lake Herman describe a low -growing herbaceous community dominated by non -native
annual grasses and weeds including  ripgut brome (Bromus diandrus ), Italian ryegrass (Festuca perennis ),
Jubata grass (Cortaderia jubata ), and black mustard (Brassica nigra ). (City of Benicia Community
Development Department, 2020) Broadleaf weeds such as star thistle s (Centaurea calcitrapa, C. solstitialis ),
cardoon (Cynara cardunculus ),radish ( Raphanus sativus ), and fennel ( Foeniculum vulgare ) are encroaching
in both disturbed as well as undisturbed areas . Formal plant community monitoring was not included in

the VFMP planning process , but site walk -throughs revealed areas of dense shrubs including coyote brush
(Baccharis pulularis ) and invasive French broom ( Cytisus scopariu ).
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Figure 2-6:Willows, fennel, and thistle grow along a riparian at the base of a ravine in open space 14. Coyote brush grows along
the slope face to the left of the frame. (Photo by DP+S, 2021)

Oqghng sn hmsgnctbshnm ne Dtgnod m ~mmt k ok’ msrAdwmhiblhg
rolling hills were once covered by native  grasseswhich likely experienced moderate grazing pressure from
ungulates such as Tuley elk as well as intermittent fire  disturbance . Intensive grazing, dry land farming,

and urbanization have gdct bdc B  khengmh™2r m s hud faojginal digtributianr . s n
Nevertheless, some native plants are known to occur locally, including soft blow wives  (Achyrachaena

mollis ), harvest brodiaea (Brodiaea elegans ), and hayfield tarweed (Hemizonia congesta ). (1.d.)

The LandFire 2020 dataset of existi ng vegetation physiognomy, a type of general plant community
classification, describe Ad mh b h ™ 2r nas dominated bylexbtic herbaceous species. (See Figure 2-7,
Table 2-3) Riparian corridors are present close to Lake Herman as well as in the steep ravines at the center

of some open spaces in t he northern portion of the planning area . The Landfire Existing Vegetation Type
(EVT) layer occurs at a relatively high resolution (~4.5 acres per pixel), but still picks up on areas of trees,
shrubs, and grassland. Additional data sources such as NDVI (derived from USDA satellite imagery at0.6 m 2
resolution do not classify vegetation by type but reveal  spatial patterns of vegetation at fine scales relevant
in the context of fuel management. (See Section 3.1.)
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Table 2-3: Acreage of LandFire EVT Physiognomy Classification s in the Plan Are a

EVT Physiognomy Classification %Total OSBover

Exotic Herbaceous 32.02%
Developed -Roads 15.77%
Open Water 11.10%
Developed 10.78%
Developed -Medium Intensity 9.94%
Developed -Low Intensity 8.94%
Developed -High Intensity 4.30%
Riparian 2.79%
Grassland 1.04%
Shrubland 0.94%
Conifer 0.73%
Exotic Tree -Shrub 0.54%
Hardwood 0.50%
Quarries -Strip Mines -Gravel Pits -Well and Wind Pads 0.29%
Conifer -Hardwood 0.20%
Sparsely Vegetated 0.09%
Agricultural 0.04%

Source: USGS LandFire qy Existing Vegetation Type (2020)
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Figure 2-7: USGS landFire 2020 Vegetation Physiognomy
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2.4.2 Conservatioand Sensitive Habitat Areas

The City of Benicia General Plan (1999) identifies several areas of  unigue vegetation in City Limits that can

be considered sensitive biological resources. Eucalyptus groves and riparian corridors  provide roosting and
nesting substrate for numerous birds including raptors and migrant songbirds . Ephemeral ponds and
wetlands around Lake Herman provide aquatic habitat for amphibians. Dense tree and shrub areas provide
cover amidst an otherwise open landscape for  larger mammals, such as striped skunk, raccoon, opossum,
and black -tailed deer . Coyote populations are increasing th  roughout the Bay Area, including Benicia.

Figure 2-8:Riparian and grassland habitat surrounding Lake Herman in 2021

Image source: Dan Dennis

To date there has been no formal effort to introduce a restoration ogqnf q° | sn Admhbh™ 2r
network . Many of the larger open spaces could feasibly be restored with native grasses, oaks, and other

flora. (City of Benicia, 1998) Hmcddc+ sgd oqnl nshnm ne m shud eknqg  hr
General Plan as well as its Parks, Trails and Open Space Master Plan. Establishing transects to conduct long -

term vegetation monitoring would help determine the full extent to which remnant native plant

onot k> s hnmr dwhrs hm Admhbh™ 2r n o verfiedrolosséniatibn recqrds’irthe @ B°
Benicia area revealed occurrences of the following eight unique native species (not a complete list) :
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9 Trniteleia laxa - Ithuriel's Spea r

Aristolochia californica  q) California pipevine
Triteleia hyacinthine a White brodiaea
Amsinckia menziesii  q) Fiddleneck

Sisyrinchium bellum  a Western blue -eyed grass
Eschscholzia californica  q California poppy
Lupinus albifrons g Silver lupin e

Wyethia angustifolia q California compassplant

=A =4 =4 4 -4 - -2

Grazing, mowing, and prescribed burning all influence native vegetation mortality and growth, especially

bunchgrasses such as Nasella pulchra ' ot qokd mddckdf g rr+ B khereffeathar€r Rs
often site -specific and modulated by climate variability. (Marty, Collinge, & Rice, 2005) Nevertheless , many

native perennial grasses benefit from at least some form of moderate disturbance. Mowing or grazing to an

appropriate height following seed set can enhance growth of grass lifeforms and minimize encroachment

of weeds and brush. On the other hand, h eavy disturbance which reduces v egetation to bare ground, such

as intensive disking or overgrazing,  can disturb the soil nutrient balance beneficial to native grasses and

create opportunities for weed species (i.e., star thistle, mustard, radish) to establish and thrive .

2.4.3Climate and Phelogy

Phenology refers to the timing of seasonal biological phenomena such as flowering, seed set, and leaf
succession. In annual grassland habitats, annual plants typically germinate with the first fall rains above

2.5 cm occurring within a one  -week peri od, with slow growth in wither and rapid growth in spring. (Heady,
1977) The peak standing crop of vegetation generally occurs between April 1 and May 15, followed by the
gradual death and drying out of annual plants. (Jackson, Strauss, Firestone, & Bartolome, 1988) Low growing
forbs, such as turkey mullein and tarweed, may continue to grow in the summer months.

Year-to-year variability in the timing and amount of rainfall can lead to changes in plan t community
composition as well as residual dry matter (RDM) present at the beginning of a new growing season,
affecting both fuel type and load. For example, fall rains followed by extended dry period generally favor

deep-rooted forbs, whereas continuing  rainfall through winter and spring favor rapidly growing annual
grasses. (Pitt & Heady, 1978) However, these effects are often site -specific and dependent on many other
factors including soil type, presence/density of grazers, and land use history. Administrative and Financial
Resources

Udfds shnm | "m fdldms oqnidbsr hm Admhbh  2rFireDephnmen to b d
"mc dwsdmc adxnmc sgd 4/ 2 cdedmr hakd r o  bdanpdferteadater Udf
plant community composition or maintain trails and access areas. These projects may serve a mitigation

benefit q for example, trails can serve as natural fuel breaks, and restoring native vegetation may alter burn
characteristics of a landsca pe. However, this Plan will focus on fuel reduction projects carried out across

the Fire, Public Works, and Parks and Community Services departments . Other aspects of vegetation
management- qd adssdg ~ccqgdrrdc hm sgd mdwsdQpenSpasedlasteePlas gd B |
"hm ognfgdrr s sgd shld ne sghr Ok m2r otakhb shnm(-
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2.5 Roles and Responsibilities

The City of Benicia has conducted some form of vegetation management with the goal of reducing wildfire
ghrj sn mdhf ganqggnn c ile the lirire Departsngnttak@s &7 / @imary Mgponsibility for the
administration of fuel reduction projects , the Parks and Community Services Department and the Public
Works Department also carry out vegetation management projects in open spaces. The respective scope of
each departmentis summarized in Table 2-4.

Table 2-4: Description of Vegetation Management Activities by City Department

Description of Current Vegetation Method(s) of Fuel

Department / Agency  Responsibility Areas Management Activities Reduction

Reduce vegetative fuels along the
perimeter of open space areas

. 44 open space areas totalin Disking (2000 q 2019),
Fire pen sp g vhsghm 4/ BcesnGondgetl r h 9 ( a )
1809 acres . i goats (2020 q present)
other fuel mitigation projects as
required.
3 Department facility parcels Reduce vegetative fuels around Disking (2000 q 2019)
Public Works P yp vhsghm 4/2 ne sgd g a ’

totaling 47 acres goats (2020 q] present)

facilities.

Manage contract to clear vegetation
and weeds from emergency access
areas *

Approximately 90 access
points throughout the Plan
Area

Parks & Community

. Herbicide, hand crews
Services

Implement goals and policies of the
PTOS Master Plan

Reduce vegetative fuels along the

erimeter of open space areas
Valero Energy 8 open space areas totaling P P P Goats, disking, hand
C ti 530 acres vhsghm 472 ne qdrh crews , herbicide (?)
orporation neighborhood s and around the ' '

perimeter of critical facilities

* Prior to 2021

Open space parcels managed by the Department of Public Works and the Valero Energy Corporation are
included inthe mitigation cost estimates provided by this Plan , but not the Risk Assessment . These parcels
are referenced in the tables and figures throughout this Plan by the prefix and suffix PW - and -V
respectively . Additionally, several other private entities, including Amports and the WCHB LLC.,manage
open spaces throughout the City. These parcels were not included in the inventory of o pen spaces for this
VFMP but are nonetheless subject to governance by relevant municipal code and Fire Department
standards pertaining to weed abatement and maintenance.

At present, Benicia does not have a designated full -time position with specific expert ise in land
management. Each respective agency may have a staff member who shares primary responsibility for the

2-21




City of Benicia
Vegetative Fuels Management Plan & Site -Specific Risk Assessment

vegetation management activities described above, but these efforts are not necessarily coordinated across
departments or included as a part of  a larger City strategy.

2.5.1Past and OngoikRgel Reduction Projects

Sgd Ehqd Cdo gsl dms2r wudfds shnm | "m fdldms deengsr c
space areas were treated with herbicide to decrease fuels. However, council action due to citizen concerns

halted the use of herbicide as a primary trea  tment strategy, citing environmental concerns. (Fiori P. E., 2004)
Engl "k udfds shnm | m fdlidms v r qdrtldc hm sgd k sd 1
annual disking contract to reduce fuels in a 302 c gilledspace buffer along the perimeter of open space

areas bordering neighborhoods and Public Works facilities.

Disking

Disking proved effective at creating fuel breaks but presented many challenges. The Fire Department
received annual complaints from residents regarding noise and air pollution, dust, and erosion.
Furthermore, few operators were willing to bid on

this work due to the relatively steep terrain p  resent

in the Plan Area , contributing to a nearly 60% $120,000
increase in the contract cost over an eight -year  $100,000

period. (See Figure 2-9) In 2021, the disking contract $80,000

was fully abandoned as a strategy in favor of —

$60,000
prescribed herbivory with goats. Disking was

resumed in August 2022 as an emergency measure $40.000
after grazing contractor fell behind schedule, $20,000
attributed to both a herding labor shorta ge as well as $0
significant regrowth of vegetation following late AvP AV AW AW A0

season rains which occurred after the start of the

grazing season. - —
Figure 2-9: Disking Contract Amount , 20122020

Herbicide

Herbicide has been used to suppress continual regrowth of weeds and other vegetation at emergency
access points throughout the Plan Area. In total , 82 vehicle access points were identified in the Plan Area,
with an additional 10 walk -through access points.

Historically ,the Fire Department provided funding  for the application of herbicide in access areas ,and the
Department of Parks and Community Services managed the contract for these services. Since transitioning

from disking to goats in 2021, herbicide applications ha ve ceased and vegetation is not being controlled. If
left uncontrolled, the F ire Departmen t will need to provide funding to remove the unwanted vegetation and
maintain the areas as described in this Plan.
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Grazing

Sincesgd d° gkx 1/allowegthe gragiinig cdhtnastor Goats R Usto  keep herds of goatsin Ad mhbh ™ 2
open space areas year -round when not in use for other paid grazing work around the Bay Area. This
arrangement provided a mutual benefit to both parties: the owners were provided with a reliable location

for livestock year -round , and the goats reduced vegetation in the interioro  fopen space areas. The informal

nature of this agreement meant that the  Fire Department still had to use paid disking work to maintain a

30 ateedqg ~gd° “gntmc qdr hcdmbdr -

In 202 1the Fire Department entered into a formal agreement for paid vegetation management services with

Goats R Us, fully re placing the disking contract and giving the Fire Department greater control over when

and where the goats would graze q) specifically,int gd 4/ 2 c¢dedmr hakd The gostlofdthisat e e
contract was comparable to disking and the Department received positive public feedback following the

2021 grazing season , consistent with the survey findings included in this Plan. (See Section 4) A site walk -
through in August of 2021 revealed that in practice the grazing perimeter often extended up to 100 ft.

Disking Buffer
50 ft

Grazing Buffer
100 ft

Figure 2-10: Ariel view of grazing and disking perimeters in OSA -14, following the 2021 grazing season

At the same time that this Plan was being developed, t  he 2022 grazing season fell behind schedule and
resulted in the emergency procurement of disking services in August 2021, far behind the expected
completion date of June 30 ™. This situation was attributed to both a herding labor shortage as well as
significant re growth of vegetation following  heavy late season rains that required a second round of fuel
reduction . As a result, v egetation management costs for 2022  were approximately 50% higher than previous
years.
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2.5.2Policies and Ordinances

City of Benicia General Plan

Relevant goals and policies from the City of Benicia General Plan include:

1 Goal 2.28 Improve and maintain public facilities and services
1 Goal 3.15 Provide buffers throughout the community
o Policy 3.15.1: Preserve and protect, through a variety of methods, a pattern of open space
buffers and greenbelts throughout the Planning Area
1 Goal 3.20.1 Protect native grasslands, oak woodlands, and riparian habitat
1 Goal 4.15 Reduce fire hazards
0 Policy 4.15.1: Promote the creation and maintenance of natural and artifici ally constructed
firebreaks between development and open space areas through the use of fire resistive
landscaping, weed abatement, discing, and other methods.
0 Program 4.15D: Continue the yearly weed abatement program.

City of Benicia Municipal Code

The management of vegetation and weeds is regulated by Benicia Municipal Code, Chapter 8.08 , which
designates weeds and rubbish as a public nuisance and provides guidelines for the Fire Department to

enforce relevant code . Additional guidance for residentsis oqnuhcdc ax sgd Ehgd GCdo g
701, Maintenance Standard for Vegetation Management . The Standard establishes standards for weed and

rubbish abatement on private and public lands

The following maintenance standards  established by G -701apply to private and public property:

1. All parcels must be TOTALLY disked or mowed as many times as necessary auring fire season
to maintain growth at four (4) inches or less in height.

2. All weeds must be removed, including those along walkways and curbs around the property
perimeter. Sidewalks and walking areas must be kept free of weeds, other nuisance vegetation
and rubbish. Mowed weeds/grass shall be removed from the entire lot.

3. All rubbish (waste matter, litter trash, debris, dirt p iles) must be removed from the entire parcel.
Sn chrbntqg fd ct/!lohmf nm v’ b ms o gqbdkr+ hs hr
SQDRO@RRHMF{ rhfmr ad onrsdc+ nqg sg s o qgbdkr ad e
at 746-3412 for posting requirem ents.)

4. Dead brush, bushes, vines, and trees must be removed from property. Parcels shall be maintained
to allow reasonable access for firefighting operations. Windrows are NOT allowed.

5. Disking shall include rotor tilling or cultivating. Disks shall be set at an angle sufficient to cut
the sod growth loose and bury the growth of weeds/grass existing at that time. Weeds/grass
growth between disked area and sidewalks, buildings, fences, etc., must be cut down and
removed.
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6. The maintenance of trees on private pr  operty is generally a civil affair that must be resolved by
the property owners, and will not be addressed by the city unless the fire chief or his or her
designee determines that the situation constitutes a hazard

Standard G-701 also outlines exemptions for vacant parcels which meet one or more of the following
criteria:

1. Parcels under agricultural use are required to have thirty -foot firebreaks adjacent to all
developed area fences or structures. The balance of the parcel will require TOTAL abatement by
disking or mowing after the crops are harvested.

2. Single parcels being used as pasture (other than irrigated pasture), must have a thirty -foot
firebreak around the perimeter of the property. Pastureland is defined as a parcel of land in
excess of one (1) acre where sufficient animals are essential to maintain the maximum height
of combustible growth to four (4) inches. If the number of animals present cannot control
combustible growth, total abatement of the parcel by disking or mowing will be required. Sever al
separate parcels (other than irrigated pasture) grouped by one owner or one user into a single
contiguous parcel, which is being used as pasture, will be treated as a single parcel with a single
owner.

3. Thirly -foot firebreaks shall be provided around the  outside perimeter and around all combustible
structure such as buildings, wooden fences, large areas of trees or deadfall and other
combustible foliage. Other areas of the property may require additional firebreaks because of
their potential capability t o spread fire as: gullies, creeks, etc. These additional needs shall be
determined by the Fire Department on a case -by-case basis.

4. Irrigated pastureland is herein described as land used for grazing purposes where irrigation of
said land is consistent enoug h to keep ground growth green. NOTE: Combustible growth that
occurs when irrigation ceases must be removed as set forth in these standards.

5. Properties that are protected by any environmental agency due to wetlands, natural habitats, etc.
ARE NOT REQUIRED 7O COMPLY WITH THESE STANDARDS.

It should be noted that at present the open space parcels routinely fail to meet compliance with certain
components of Standard G -701 (See example in Figure 2-11), which specifically for removal of vegetation
around structures and fences that are not addressed by disking and/or grazing . The Fire Department
provides a waiver of liability for residents who wish to conduct additional cleanup in open space areas
adjacent to private property along the fence line.

Code Enforcement

The City's Code Enforcement Division works out of the Fire Department. Although code enforcement is a
part of the Fire Depart ment, it works closely with almost every other City of Benicia department and in
partnership with the residents of Benicia.

The code enforcement process is typically initiated by responding to citizen complaints. The issue is then
documented and investiga ted to determine whether a violation exists. If a violation is verified, code
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enforcement staff attempts to gain voluntary compliance through education. When voluntary compliance
is not achievable, code enforcement staff will use tools such as courtesy not ices, written warnings,
administrative citations, public hearings, or abatements.

In 2021, the City of Benicia implemented new Code Enforcement reporting and tracking software. Residents
may now open a code enforcement case online and upload pictures and information about the case directly
into the system. Upon completion, that information is electronically routed to code enforcement for action.

Figure 2-11Vegetation growing between the grazing perimeter (right) and the fence line (left) of residential parcels , following
the 2021 grazing season
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Section 3RiskAssessment

The risk assessment will evaluate  the exposure of 1 e d mb dresikidmtialgppgrcelsto several landscape -level
characteristics which influence fire behavior including terrain steepness, slope aspect, and fuel load and
type. The goal of th is exercise is not to determine the likelihood of wildfire damage to any individua |
residential parcel, but rather to  identify regions of high threat or potential loss across the Plan Area which
warrant prioritization  in the context of vegetation management.  When possible, the exposure of parcels to
various hazard layers willbe  aggregated by open space area. Hazard | ayers are also made publicly available
to explore in greater detail via  an interactive web mapping platform (See  RAMP description, Section 4.1.2,
in a detailed site map book, and through an Excel-based decision support tool designed for the Fire
Department which accompanies this Plan . Additional explanation of the methods and data sourced used to
prepare the Risk Assessment is available in  Appendix A. Analysis Methods.

Section 3.1wil | describe the geographic extent of selected landscape characteristics which influence fire
behavior across the Plan Area. Section 3.2 will summarize the exposure of residential parcels by open space
area.

3.1 Description abndscapéd.eveHazards

Dry vegetation in open space areas provides fuel for fire to spread to nearby homes and neighborhoods.
However, open space areas differ in other important ways that create different risks and warrant different
mitigation strategies. In addition to the distribution of fuel load and type, this Plan considers several
topographic characteristics which influence fire behavior such as slope aspect and inclination.

3.1.1Vegetative Fuels

One of the main mechanisms by which open space areas influen ce wildfire risk is the presence of abundant
dry vegetative fuels. Unlike topography, fuels can be modified directly through vegetation management.

Areas of heavy vegetation cover were first identified by classifying land area based on Normalized
Difference Vegetation Index (NDVI) value s, using LIDAR imagery from the USDA NAIP program . The NAIP
imagery program acquires aerial imagery during agricultural growin f rd rnmprmt (1 kdbgenrr sg
States. NDVlisanindicatorof u d f d s “gseénnesst | vigqr commonly used in agricultural and landscape

sciences. NDVI values range from -1 to land is calculated using portions of the near -infrared and visible

light spectrum reflected by living plants . In addition to measuring vegetation health, NDVI has also been

applied broadly in the context of urban resource management to detect changes in land cover using remote

sensing data. (Hashim, Abd Latif, & Adnan, 2019)

Overall, NDVI proved an effective means of differentiating across four land cover classes: water, roads and
buildings, low vegetation (grasses) and high vegetation (trees and shrubs). NDVI classifications were spot -
checked u sing satellite imagery, interviews with the Fire Department, and informal site walk -throughs.
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Figure 3-1 Areas of Heavy Vegetation (May 28, 2020)

Source: USDA NAIP
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