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Section 1

Background

In 1996, the East Bay Municipa Utility District’s(District) Board
of Directors (BOD) adopted the East Bay Watershed Master Plan
(EBWMP) and the programmatic environmental impact report (EIR).

The EIR analysis compared the impacts associated with
implementing firemanagement srategiesproposed inthe EBWMPtoexisting
watershed conditions. One component of the EBWMP was the
development and implementation of the Fire Management Plan (FMP).
ThisFMP document representstheresultsof that planning effort.

Purpose

The FMPisto guide the implementation of fire protection and
preparedness activitiesthat meet key watershed management objectives.
Anintegrated Geographic Information System (GIS) based fire planning
processisused to provideadynamic plan. The FMP can be updated to
reflect current scientificinformation, federad or stateregulations, and naturd
resource constraints.

The FMP providesabrief history of fire management in the East
Bay, describesrecent planning and management effortsto enable more
proactive fire management practices, and present fire assessment, fire
reduction, and firemanagement implementation strategiesand tactics.

History

The District owns and manages approximately 28,000 acres of
land and water surface in the East Bay Area. (See Figure 1-1.) The
Didtrict isrespong blefor watershed management surrounding four reservoirs
(Briones, San Pablo, Upper San Leandro, and L afayette), onenon-reservoir
watershed basin (Pinole Valley), and a portion of the Chabot Reservoir
watershed basin. Within these District-managed lands aretwo devel oped
recreation areas (San Pablo Recreation Areaand L af ayette Recreation
Area), the California Shakespeare Amphitheater, and an extensive
recregtiond trail system.

INTRODUCTION
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Figurel-1
Water shed Overview
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Section 1

Thewatershed landsare partidly surrounded by encroaching urban
interface of the East Bay communities of Hercules, Pinole, Richmond,
Oakland, Orinda, Moraga, L afayette, and Castro Valley. The western
perimeter of the watershed landsis shared with East Bay Regional Park
Didrict (EBRPD), asare portionsof theeastern boundary (Briones Regiond
Park and Los Trampas Regiona Wilderness). Theremainder of the Digtrict
watershed |land perimeter is adjacent to undevel oped private landswith
highly flammablevegetation.

For operational purposes, the District watershed lands have been
divided into two distinct and separate watershed areas. the northern
watershed areaand the southern watershed area. Theseareasoshownon
Figurel-1.

TheDistrict providesfire suppression and protection serviceson
watershed landsincluding: fireprevention, fuel hazard abatement, firerisk
mitigation, initia attack fire suppress on, and post-suppress on management.
With the exception of L afayette Recreation Area (925 acres), all other
District-owned East Bay watershed lands are designated as a State
Responsibility Area(SRA). SRAsarethosewildlandswheretheCdifornia
Department of Forestry and Fire Protection (CDF) isthe primary agency
respons blefor wildland fire prevention and suppression under the authority
of the State Public Resources Code. By mutual agreement, anumber of
local firedepartmentsrespond to fireincidentson District watershed land.

On November 30, 1971, the District entered into aformal Pre-
Annexation Agreement withthe Fire Chiefsof Moraga, El Sobrante, Pinole,
Rodeo, San Ramon, Orinda, EBRPD, and ContraCostaFirethat committed
the Digtrict to thefollowing requirementsfor its East Bay watershed lands:

1. Provideannua maintenanceof District fireroadsat District
expense.

2. Maintain equipment and train Rangers for suppression of
wildlandfireon Didtrict lands.

3. Providesupport for suppressing fireson propertiesgenerally
contiguousto Digtrict lands.

4. Make available water storage tanks on the watershed and

defensible spacesfor assstanceinfightingfires.

Provideaccessto water for emergency firefighting.

Maintainall District fire breaksadjacent to existing or future

subdivisons.

o o

INTRODUCTION
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Fire Management Goals

Fire and fuelsmanagement planning on the District’ swatershed
landsisbased on thefollowing missionslisted in order of significance.

»  Toprotect humanlifeand property and providefor public sefety.

* To protect and enhance water quality and other natural
resources.

» Toprotect physical and cultural resources.

» Toprotect existing and proposed watershed land uses.

The FMPisbased on goals contained in the East Bay Watershed
Master Plan (EBWMP), February 1996, prepared by Jones & Stokes,
Associates, Inc. Based upon the management guidance of the EBWMP,
the District iscommitted to managing itslands and reservoirsto protect
water quality and maintaining biologica resourcesby promoting biodiversty.
Throughtheselong-termgoals, the Didtrict iscommitted to environmentally
responsiblenatural resource management.

Program Components

Specific programsto implement the EBWM P goal sinclude:
Theannua Fire Response Preparedness Plan (FRPP), theFire Atlas, and
theFMP.

East Bay Watershed Master Plan

General descriptions of the watershed lands, hydrol ogy, water
qudlity, soils, geology, vegetation, wildlife, visua resources, culturd resources,
andrecredtionfacilitiesarewel | documentedintheEBWMP. For reference,
thefireand fuelsmanagement direction provided thereinisdocumentedin
Appendix C of thisFMP.



Section 1

Focusof the East Bay Water shed Master Plan

The District’sfire protection services are part of an integrated
Watershed Master Plan.

Annual FireResponse PreparednessPlan

Each year prior to fire season, the District’s Ranger Supervisor
prepares and submitsthe Annua FRPPto the Manager of Watershed and
Recreation Divison.

The FRPP defines: (1) Agency Responsihilities, (2) Mutua Aid
Procedures, (3) Personnel and Resourcesthat Will beAvailable, (4) Vehicle
Equipment and Maintenance Requirements, (5) Response/On-scene
Coordination Guidelines, (6) First On-scene Responsibilities, (7)
Communication (Dispatch) Procedures, (8) Mop-up Requirements, (9)
Post-Fire Watershed Rehabilitation Requirements, (10) Patrol Schedules/
Responsibilities, (11) Fire Prevention Direction, and (12) Training
Requirements.

INTRODUCTION

Fire Suppression
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Section 1

Fire Response Maps/Fire Atlas

It isalso important to communicate fire management planning
objectivestoresponding fireagencies. Thisisaccomplished by theDidtrict's
FireAtlas, which facilitates assessment and depl oyment of resourcesand
to minimizeimpacts associated with fire suppression activities. Sample
imagesfromtheFire Atlasfor atypica FireManagement Unit (FMU) are
presented on Figure 1-2.

Aswatershed management issuesarein congtant flux, theFire Atlas
must reflect changesin policy, direction, and fuel modification activities.
TheAtlasdepictsan annud snapshot of firemanagement policy and direction
designed to meet thewatershed objectives. Theinformation presented for
each FMU includes:

Locator Map (site map)

Fire Severity LevelsScale

Fire Severity Map - Normal Fire Season Wesather

Fire Severity Map - L ate Fire Season Wesather

Specia Habitat, Riparian Corridors, and Slope Classfications
DiskLines

The Fire Atlas depicts al fire roads that will be opened and
maintained for the current fire season.

The purpose of the FMU Locator Map isto depict the general
location of the FMU in the watershed, adjacent interface areas, and road
accessinthespecific unit. TheFuel Assessment Map providesresponding
firedepartmentswith atool for determining potentia fire behavior inthe
specificFMU duringwildlandfireevents. The Assessment Mapistoquickly
identify extreme, very high, and highfireintengty areas whiledsoidentifying
low fireintensity areaswherewildland fire control will bemost effective.

The Specid Habitat, Riparian Corridors, and Slope Classification
providesan assessment tool toidentify pre-planned and effectivefire control
or containment areas. These features also identify areas where fire
suppressionactivitieswill sgnificantly impact asensgtiveresourceor habitat.
Bulldozer and Off-Road Mobile Attack arerestricted within 100 feet from
the centerline of any water courseor riparian habitat.

INTRODUCTION
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FMP Objectives

Supplement EBWMP
guidance and policies.
Identify water shed
conditions.

Develop a strategic
planning process to
minimize water shed
impacts.

Establish a “living
document” and platform to
coordinate resource
management objectives.
Provide a proactive fire
response preparedness plan
that will enhance the
Didtrict’s liaison role with
mutual aid responders.

FireManagement Plan

To effectively manage District lands the EBWMP divided the
watershed landsinto five specific typesof planning zones. (1) developed
reservoir watershed interface, (2) developed non-reservoir watershed
interface, (3) reservoir watershed refugium, (4) non-reservoir watershed
refugium, and (5) developed watershed zone. (SeeAppendix B, Glossary.)
The FMPobjectivesare summarized below.

Supplement EBWM P guidance. The FMPfurther explainsthe
objectivesof the EBWMP Fireand FuelsManagement Program, providing
moreste-gpecific management direction. TheFMP isconsstent withthe
water quality and biodiversity prioritiesestablishedinthe EBWMP. The
FMP also providesalong-term fire management approach to meet and
mai ntai n thesewatershed management objectives.

| dentify water shed conditions. A Watershed Hazard A ssessment
identifiesand classifiesexisting firehazards, firerisks, and associated fire
weather conditions. The cumulativeimpactsof each factor are utilized to
project potential fire behavior based on typical fireweather conditions. A
Watershed Val uesAssessment i dentifiesexisting watershed val uesand their
interrelationship to fireand fuel management activities. Both assessments
are used to organi zefiremanagement planning information.

Develop astrategic planning processto minimizewater shed
impacts. The FMP devel oped individual FMUsfor which planned fire
management actionsare established to assi st responding fireagenciesduring
awildlandfireincident. The perimeter of each unit isestablished based on
the most effectivefire control technique and most probabl e containment
lines. Watershed or sub-watershed boundariesare utilized for consistency
with water quality and land management objectives. Fire management
protocolsarethen devel oped for each FMU. TheFire Atlascontainsthe
most up-to-dateinformation on FMUSs.

To minimizeimpactson natural resourcesin each watershed, a
strategic approach is used to reduce wildfire risk and to establish fire
protection protocols. Existing barrierstowildlandfire, fireroads, greenblts,
riparian aress, and low hazard vegetativetypesareinterlinked into aStrategic
Fuel Modification Network for wildland fire control. Fuel management
activitiesrequired to establish thelevel of desiredfire protectionarelinked
withthesenatural barriersto minimizetheamount of impact on theland.



Section 1

All hazard abatement and fire protection measuresaredesigned to
obtain an optimum level of fire protection for all District watershed lands.
Thisproactivegpproach maximizesfireprotection, whileminimizingimpacts
of pre-suppression, suppression, or post-suppression activity.

Establish a dynamic platform to coordinate resource
management objectives. Biological information and regulatory
requirements continueto change. ThisFMP utilizesthe District'sGIS
database, to document and organize watershed resources and regul atory
information, values, and congtraints.

Linking the FMP to the GIS database allows District staff to
continually update, vaidate, and modify planned firemanagement activities.
This“dynamic” firemanagement planning processenablesfiremanagersto
adapt to changing conditions, environments, information, or watershed
management direction.

Thisability helpstofacilitate and coordinate resource management
objectivesto resolve conflicting watershed direction. The most current
site-specificinformation regarding water quality, vegetationinventories,
historical or cultural resources, and biodiversity objectivesisroutinely
updated to enhancefiremanagement anayss.

Provide a proactive fire response plan that enhances the
District’sliaison rolewith mutual aid responders. The development
of a“dynamic” fireresponse preparedness plan enablesthe District staff to
proactively communi cate resource management sengitivity and watershed
management objectivesto mutua aid agenciesprior towildlandfireevents.

INTRODUCTION

Watershed Vegetation
Types GIS

Ground Suppression GIS



Section 1

INTRODUCTION

Geographic Information System Program

TheFMPincludesfilesstoredinthe District’sGl Sdatabase. The
paragraphsbelow provideabrief summary of the Gl Sprogram capabilities.
Moreinformationiscontainedin Appendix D.

The Gl S-based Fire Management System (FM S) iscontained on
aCD-ROM. The FMS consists of nine pre-constructed views (ARC-
VIEW) inwhich geographicfireplanninginformationisrecorded, Sratified,
and organized into individual themes. The spatial depiction of thisGIS-
based information with other watershed themes providesamore accurate
and efficient fireplanning tool to andyzelargeamountsof data.

The FM Sisbased on fundamental fire planning criteriaof fire
weather, fuel hazard, firerisk, values, hazard abatement, and response.
Classficationsand criteriawere determined by utilizing therelativeva ues
represented inthe nationaly recognized BEHAV E FireBehavior Prediction
and Fuel Modeling System.

The FMS is designed to be a proactive management tool that
illugtratesthekey fireplanningissuesinagpatid capacity enablingintegration
with other resource objectives. The systemismodeled and intended for
theskilledfireor resourcemanager whoispraficientininterpreting, modifying,
and implementing management decisionsconcerning firebehavior or fire
suppression. Thesystemwill engbletheskilled firemanager tocommunicate
criticd firemanagement planninginformationinadynamic processto Didtrict
management, District resource staff, and responding fireagencies.
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Theviewscreated for the FMSare shown on Table 1-1;

Table1-1

FMSViews

View
Watershed Seasonal Fuel Inventory

Watershed Fire
Intensity - Early Season

Watershed Fire Intensity - NFW
Watershed Fire
Intensity - Late Season

Watershed Fuels by Vegetation Type
Watershed Fire Risk

Watershed Values at Risk
Watershed Hazard Abatement

Fire Suppression Constraint Map

Coverage Depicts

Fuel Inventory on a Seasonal
Basis
Potential Fire Intensity Under
Early Season (Spring/Early
Summer) Fire Weather
Potential Fire Intensity Under
Normal Fire Weather
(Summertime Fire Season)
Potential Fire Intensity Under
Late Season Fire Weather
(Foehn Winds)

Individual Vegetation Types
Historical Firelgnitionsand
Fire Risk Zones
Watershed Values and
Management Concerns
Proactive Hazard Abatement
Activities

Net Impact of Watershed
Constraintson Fire
Suppression/Preparedness
Activities

Fire Management Units (FMUS)

Modeling and analysis conducted for this FM P was used tothe
development of FMUs, shown on Figure 1-3. The District’swatershed
lands are divided into 33 homogenous FMUs, with 17 in the northern
watershed and 16 in the southern watershed.

Each unitisstrategically designed to address specific watershed
management objectives, commonality of vegetation and fire behavior, and
withtheintent of maintai ning strategic wildland fire control and containment
measures. When highly flammabl e vegetation isadjacent to or near high
value areas and wherefirerepresentsasignificant threat to these values,
fuel management activitiesare defined by Fuel Treatment Areas(FTAS).
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Figurel-3

FMU Location Map

1-12
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Organization and Use of Plan

The FMPisintended to be used in combination withthe EBWMP,
the FRPPs, and the Fire Atlas. ThisFMP document and Appendices: (1)
provide the database for the modeling programs which developed the
Digtrict’'snew fudsinventory andfirerating and the subsequent FMUSs; (2)
present fire hazard assessment and hazard reduction theoriesand practices,
and (3) describe fire management implementation measures, including
interface and recreation areaprotections.

The FM P containsfire management information for Digtrict staff to
communicatewith CDF and adjacent locd firedistricts onawiderange of
fireprotection dternatives. Thefireresponse mapsidentify firesuppresson
congtraintsand proactive hazard abatement measures.

The Gl S-based FMP isatool that can be accessed in thefield
during wildland fire events viaalaptop computer and CD-ROM. The
current Gl Shased information congstsof: (1) pre-planned firemanagement
activities, (2) location of strategic fuel treatment networks, (3) roadsand
fire trails, (4) water supplies, (5) resource based constraints for fire
suppression activities, and (6) senditive habitats.

INTRODUCTION
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FIRE MANAGEMENT STRATEGIES

I ntroduction

This section describes the major factors influencing fire
management, presentstheresultsof the Digtrict’ sfuel hazards assessment
andfireintendty assessment, and discussesfirerisk management.

Factors Influencing Fire Management

Mg or factorsinfluencing firemanagementincludefud (vegetation)
characteristics, fire weather, slope (steepness of the land), aspect (the
directioninwhichtheland isfacing), topography, and fireintensity. The
paragraphs below providegeneral information about thesefactors. The
following subsections then discuss how these factors were modeled to
developthefud hazardsrating and fireintensity ratings now being used as
part of the District SFMP.

Fuel Characteristics

Highintensity wildland fireposesasgnificant threet to Didtrict water
quaity andbiodiversity. Fireintendty hasadirect corrdationtofire simpact
on vegetative cover, soil stability, biofiltration, and habitat values. The
resstanceto control of wildland fireincreaseswith burningintengty, resulting
inmoreacresburned when anignition occurs. Understanding the projected
burning intengity or firebehavior in variousvegetation classificationsunder
expected seasonal weather conditionsisavauabletool in ngfire-
related impactson vegetation, soil, and water quality.

Vegetation typeswithin the District’ swatershed are diverse and
include nativeand non-nativeforestsand woodlands, shrublands, grasdands,
riparianwoodland, and scrub. Thedigtribution of fueswithinthewatershed
ispresented on Figure 2-1.

Aspart of the EBWMP and this FMP, District staff prepared a
comprehensiveinventory of 26 vegetation classifications. Thedescription
of each classfication included watershed | ocation, type of vegetation, habitat
characteristics, and acreage. These 26 vegetation classificationswere
aggregated to 13 National Forest Fire Laboratory (NFFL) fuel models.
Thefuel characteristics of each vegetation classification, potential fire
behavior, and effects of seasonal, daily, and hourly weather variationsare
presented in Appendix E.
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Figure2-1

Water shed Vegetation
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FireWeather

Firebehavior isdirectly related to theamount of moistureinthelive
woody fuels. Understanding the seasonal variability of weather and its
effect onannua vegetation cyclesiscritica totheprotection of water quaity
ashighintensity wildfire can cause significant impacts, especially when
followed by aheavy rainfal. Whilethe FMPisnot capableof calculating
all daily and hourly wesather variations, it doesaddressthetypica seasonal
conditionsthat awatershed or fire manager will befacing.

Local Climatic. The climate for District watershed lands is
Mediterranean, characterized by two distinct seasons: acool, rainy season
lasting from late autumn to early spring and thedry, hot season starting in
thespring andtypicdly lagting into October. Theloca topography of Didtrict
watershed lands createsamicroclimate, influenced by both the cool coastal
and hotinland valley influences.

ClimaticCycle- Early Season . Inearly spring, thewatershed
lands beginto receive more direct and prolonged solar radiation, and the
rainfall ends (typically April or May). Growth of vegetationisrapid,
especidly inthelight flashy fuels(grass).

Theprolonged solar exposure createsadrying out of thevegetation.
Livefuel moisturesbeginto decrease asthe dry season progresses. As
discussed bel ow, thiseffect ismost significant onwest, southwest, or south
facing dopes(aspects). Themost susceptiblefud sarethelight fuel s(grasses,
small weeds, or shrubs) and small dead material lessthan 3 inchesin
diameter.

Climatic Cycle- Normal FireWeather (Summertime) . When
the strong Pacific High becomes established over the ocean in the summer
months, stormstravel tothenorth of California, creating extended periods
of hot, dry (cloudless) days. Summer high temperatures often exceed 100
degrees, but most commonly areinthe90s. A southwesterly wind pattern
bringsthesummer marineinfluenceinland.

Climatic Cycle- Late Season (Foehn). The most severefire
weather typically occursinthefal, just prior to the start of thewet season.
Duringtheearly fal, east to northeast winds associated with higher wind
velocity, very low humidity, and high temperaturesbeginto occur. Asthis
condition occurslateinthe annua fire season, most vegetation typesare
gpproachingannua lowsinlivefud moisture. Whenthesefudsareexposaed
to higher intensity winds, the transpiration rates are accel erated, further
impacting fuel moistureand fuel temperatures.

The most severe fire weather
typically occurs in the fall in
concert with Foehn Winds --
often referred to as Devil Winds,
Diablo Winds, Santa Anas, or
nor’ easters.
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Climatic Cycle - Rainy Season . This season, when

During the rainy season, the approximately 90 percent of theannual rainfall occurs, typically beginsin

primary concern is
management of erosion.

the  November andlastsuntil April. Thisvariation establishesaninland highand

low pressure over the ocean bringing Pacific Stormson shore, creating the
wet season.

Thenorthern watersheds of San Pablo, PinoleValley, Briones, and
Lafayettereceivehigher annud rainfal totals, typically near 28inches. The
southern watersheds of Upper San Leandro (26 inches) and Chabot (22
inches) record lower annud rainfall totals. Thewatershed rainfall totalscan
vary from 11 inchesayear to 48 inches.

After thewinter rains, thevegetative cycle beginsto occur. During
therainy season, the primary planning concernisthe management of eroson.
Fud reduction activitieswill increasewater runoff and decrease soil sability
until the plant community recovers. Grassland fuelswill recover in one
season. However, heavy fuelssuch asscrub and chaparral may require
threeto four seasonsfor the vegetation to recover.

Daily Weather Changes. Fuel moisturein dead fuels depends
onthefuel diameter szeandthetimeit takesfor either moisturetoincrease
or decreasein percentage of total fuel weight. Fuelsareclassified as1-
hour, 10-hour, 100-hour, and 1000-hour timelag fuels.

The 1-hour and 10-hour fuelsare mostly associated with thelight
and flashy fuel models (grassand shrubs), whilethe 100-hour and 1000-
hour fuelsare usually found in the dense hardwood / brush and timber
(tree) fuel models.

Live Woody Fuel Moisture Comparisonsin Expected Fire
Behavior. Firebehavior (fireintensity, flamelength, and rate of spread)
areadl directly related to the amount of moisturein thelivewoody fuels.
Early inthefire season, livewoody fuel sapproach 200 percent, while late
inthefall season, they can go aslow as50 percent of their oven dry weight.
Table2-1illustratesthe comparisonsof fireintengty, flamelength, and rate
of spread between Live Fuel Moisturein Woody Vegetation at 200, 150,
100, and 50 percent.
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Table2-1

LiveWoody Fuel Moisture Comparisons

Given
1-Hr FM 5% 5% 5% 5%

10-Hr FM 8% 8% 8% 8%
100-Hr FM 12% 12% 12% 12%
LiveWoody
FM 200 % 150% 100% 50%
Sope + 30% + 30% + 30% + 30%
Vector toWind 360 degrees 360 degrees 360 degrees 360 degrees
Wind speed 10 mph 10 mph 10 mph 10 mph
Mid-FlameWS 6mph 6 mph 6 mph 6 mph
Outputs
Rate of Spread 64 ch/hr 82 ch/hr 111 ch/hr 178 ch/hr
Fire Intensity 3001 3917 5457 9672

BTU/ft? BTU/ft? BTU/ft? BTU/ft?
Flame Length 17.9 ft. 20.2 ft 235 ft 30.7 ft
Slope

Therateof firespread isdramatically accelerated withincreasing
steepnessof dope. Thisisdueprincipdly to the preheating of fuelsand the
draft effect created when hot air risesquickly and isreplaced by cool air.
The convection (heated air rises) property of firepre-heatsthefuelsonthe
updopesideof theflame. Asupdopevegetationiscloser totheflame, the
radiation property (heat radiatesfrom source) of fire contributesto this
prehesting of updopevegetation. Thegreeter the temperatureof vegetation,
theeaseritistoignite.

On dopesranging from zeroto five percent, therate of spreadis
unaffected by slope. From five to 30 percent, the rate of spread is
accel erated with success veincreasesin stegpness of ope, until therate of
spread hasdoubled at approximately 30 percent. Ratesof spread continue
torisewithfurther increasesin dopeuntil theratedoublesagain at near 55
percent, afactor of four timesthat of aflat Slope. The associated draft
effect of heated air rising and replacement al so increaseswith slopeand
createsitsownwind that further increasesrates of spread upd ope. Without
wind, rate of spreadswill be morerapid ups opethan downdope. Rateof
gpread isfurther increased when in alignment with the daily movements of
heated air rising up upsope or with prevailing wind conditions.
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Caption: Therate of speed increaseswith slope. Afirewill doublein rate of spread
on a 30 percent slope. On a 55 percent slopeit will double again.

Aspect

Aspect, or directioninwhichthelandisfacing, isclosely related to
dope. Therelationship of aspect to fire behavior can be summarized by
thefoll owing classficationsof aspect:

South, Southwest, West Aspects
North, Northeast, East Aspects

South, Southwest, West Aspects. Dueto prolonged exposure
to solar radiation, these dopesreceivemoredirect and daily solar exposure
during thedry season. Thedrying of vegetation will result in high fuel
temperaturesand lower fuel moistures. Themost susceptiblefuelsare the
light fuels(grasses, small weeds or shrubs) and small dead material less
than 3inchesindiameter. Grasdandswill curemorerapidly ontheseaspects.

During the normal fire season, south, southwest or west aspects
aredigned with prevailingwind conditions. Thisacceleratesthedaytime
movement of air upsoperesulting infaster ratesof wildland fire spread.
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Fue temperaturesasovary onadaily bas sasthesun movesacross
thesky. South, southwest, and west facing aspectsheat up later inthe day,
but for alonger period. Fuel temperatureson all aspectswill be nearly
equal around 11 am each day asfuel temperatures on east aspects have
aready peaked for theday and those on north facing dopesare pproaching
their daily maximum. Fuel temperatureswill continueto rise during the
afternoon on south, southwest, and west facing S opes.

Thelong-termimpact of the prolonged stressfor vegetation located
on south, southwest, and west aspectsresultsin aspectswhich aremore
pronetowildlandfire. Duetoincreased fireoccurrence, fuel accumulations
tend to be lower than on other aspects. The seasonal impact on riparian
fuelsonthese aspectsisrelated to their location to water coursesand how
longwater isavailable.

North, Northeast, East Aspects. Live and dead vegetation
located on east, northeast, and north aspects receive less direct and
prolonged solar exposureand aretypically shaded by tdler, densewoodland
vegetation. Theseaspectstypically maintain much higher liveand dead fuel
moistures|ater into thefire season, delaying theannual curing of vegetation
and decreaseinlivefuel moisture. Grasdandsand small woody vegetation
aremost susceptibleto thedrying effects of the dry season and prolonged
solar exposure. Whilethey areimpacted lessthan similar vegetation on
other aspects, they will remain moresusceptibleto seasond and daily changes
than heavier fuels. North, northeast, and east facing dopesarenot aligned
with prevailingwind conditionand recelvelesssolar radiation. Thisminimizes
thedaily and seasonal effectson liveand dead fuel moistures, resultingin
lower fudl temperatures.

Whilethey aretill susceptibleto thedaily movement of ar updope,
the shading of solar exposure occurssooner in the day than on other aspects,
minimizing thedrying out effect of thisupd opewind pattern onvegetation.
These aspectsarelessproneto wildland fireduring the early and normal
fireseasons.

East facing slopes heat up more quickly than any other aspect;
however, they peak early in the day and decline rapidly, while fuel
temperatureson all other aspects continueto rise. Fuel temperatureson
east aspectsarelow by midday. While north facing aspects heat up more
dowly, fuel temperatureswill continueto riseuntil just after noon each day.
The decrease in fuel temperatures is also very slow. The peak fuel

The long-term impact of the
prolonged stress for vegetation
located on south, southwest, and west
aspects results in aspects which are
more prone to wildland fire.
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temperaturesfor both of these aspectsaswell asnortheast aspectsiswell
below those on other aspects. Flammability of fuelson north, northeast,
and east facing aspectsishigher than other aspectsin the early morning
hours, but issignificantly reduced in theafternoon.

Whilethese aspectsarelessflammable and pronetowildlandfire
during thenormal fire season, they are most susceptibleto thelate season
condition or Foehn Winds. Theseaspectsarein aignment withthedry,
hot, high intensity windsthat occur on aperiodic basisinthelate summer or
early fal. For District watershed lands, these conditions most commonly
occur latein the fire season (October) when the live fuel moistures of
vegetation arethelowest.

Thehighintensity Foehnwindscausedramatic transpiration rates
of vegetation on east, northeast, and north facing aspects, drying out these
typicdly mois, low fudl temperature vegetation plant communities. Although
vegetation cures slower on these s opes, these weather conditionsoccur
after thecuring of light vegetation. The exposure of these aspectsto Foehn
wind conditionswhen fuel moisturesarelow will dramatically increasethe
rate of spread and fireintengity.

Thenorth, northeast, and east aspectson Digtrict watershed lands
or adjacent properties commonly exhibit heavier fuel accumulationsdueto
the more favorable conditions during the prolonged dry season. The
vegetation cover on these d opesprovidessoil stability and minimizeswater
runoff. Highintengty wildlandfire could causesignificant impactsto water
quality and biodiversity. These aspectsare most susceptibleto the Foehn
wind conditionswhen highintensity wildland fireislikely to occur. The
District will continueto monitor the vegetativefuelson these aspectsand
manageactivitiesto prevent thebuildup of fuel accumulationsthat contribute
tofireintengty and result in dramatic changesin water runoff, soil erosion,
andbiodiversity .

Alignment with Topographic Watershed Landscape. As
mentioned above, therate of fire spread ismorerapid withincreasesinthe
steepnessof slope, and fire behavior differsby orientations of aspect,
daily and seasonal changesin solar exposure, and alignment with winds.
Theparagraphsbe ow discussadditiona factorsthat increasewindintengty,
ater wind direction, or increasefire spread upslope.
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The first consideration is the movement of air over the local
topography. Narrow canyonscanintensify the surfacewind vel ocity, ter
itsdirection, and create more erratic wind patterns (eddies, strong upsope
movements) at intersectionswith other canyons. Thewider acanyon, the
lesstheseeffectswill materiaize.

Chimneys, box canyons, or chutesarewell named for their effects
onfirebehavior asthey draw air from the bottom of the canyon or drainage
intengfying theupd opedraft effectsof wind firebehavior. Thisisanimportant
condderationwhen ngthefirebehavior for desired plant communities,
biofiltration cover, or riparian vegetationin narrow, Segp drainages, epecidly
whenin alignment with Foehn wind conditions. Ratesof fire spread will
al so beincreased when pushed upsl ope through asaddle. The adjacent
photosillustrate the potential impact of high intensity wildland fire on
vegetation cover dueto steep narrow drainages.

Ridgesareasignificant factor infirecontrol asfire behavior can
vary greatly onoppositesdesof aridge. Thismay besignificant on District
watershed landswhere the hot upd ope movement of air (or wildlandfire)
on east facing slopes can be met at thetop of theridgewith acool onshore
flow of air. Ridgesalso dramatically changetherate of fire spread assteep
dopestrangtion fromupdopetoflat and then begindowndope. Therefore,
ridgeswithfiresaferoad accessmakeeffectivefirecontrol points. Treatment
of fue sisnecessary tominimizetheeffectsof erratic changesinwinddirection
or firebehavior andto provideasafelocation for firesuppression activities.

Significant ridgesthat areidentified for watershed firecontrol are
San Pablo, East Ridge, Oursar/Sobrante, Rocky Ridge. Additiona ridges
such astheridge on the eastern perimeter of FMU 1 (Pinole Peak), and
along Cdlahan Road.

Firelntensity

Thehigher thefirelineintengity, the higher theres stanceto control
and the greater the potential environmental damage. Thelatter will bea
critical consideration in the protection of water quality and promotion of
biodiversty. Table2-2 illustratestheimpactsof different fireintensitieson
firecontrol activities.
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Table2-2
Firelntensity Levels
Flame Fireline Suppression Leve of Fire
Length  Intensty Probability Intengity
(Feet) (Btu/ft/sec)
<4 <100 Firecan generaly be Light Burn
attacked at the head

or flanks by persons
using hand tools.
Hand line should hold fire.

4-8 100-500 Firesaretoo intense for Moderate
direct attack on the head Burn
by persons using hand tools.
Hand line cannot berelied on
to hold fire. Equipment such
as plows, bulldozers, engines
and retardant aircraft can still
be effective.

8-11 500- 1000 Fires may present serious SevereBurn
control problems - torching
out, crowning, and spotting.
Control efforts at the head of
afirewill probably beineffective.

>11 >1000 Crowning, spotting, and major Extremely Severe

firerunsare probable. Control Burn
effortsat head of fire areineffective.

REMARKS: Btu/ft/sec is British Thermal Unit per foot per second.

Flamelength, firdineintengty, and heet per unit areaared| measures
of theintensity of awildland fire. Flamelength isthe measurement of the
activeflaming zoneexpressedinfeet. Firdineintendty isthehest released
per second from afoot-wide section of fuel extending from thefront and
therear of the flaming zone (Btu/ft/sec). Heat per unit areaisthe heat
released from asquarefoot of fuel whiletheflaming zoneinthat area (Btu/
ft?).

Theeffectsof wildfireon surfacefuelsaredirectly related to the
length of timetheactiveflaming front resdeson that specificarea. Thisis
oftenreferred to astheresidential time.



Section 2

FIRE MANAGEMENT STRATEGIES

Fast spreading wildfireswith ashort resdentia timewill causeless
heat related impactsto the soil mantlethan aslow burning firewith along
residentia timeunder the same heat per unit areameasure.

The amount of soil damage from wildfire hasadirect effect on
water qudity. Low fireintensties generaly do not penetrate asdeeply into
the soil and damagetherootsof plantsasmuch ashighintensity wildfires.
Oncetheplant root system isdestroyed, the soil holding capacity ismuch
less, and thesoil will movedownstreaminto thewater courses. Bothwildliand
and prescribed fires can be described by various fire intensity levels.
Generadly, theresultsof thewildland fireintensitiesare described aslight
burn, moderate burn, severe burn, and extremely severeburn.

Prescribed fireisusudly measured by threefireintensity levels(light
fire, moderatefire, and severefireintengty). Fireintengty iseasly predicted
in prescribed fire situations. Thefire manager writesthefire behavior
prescription to meet the management objectivesfor theburn andimplements
theburnonly when al prescription elementsarein place.

Most prescribed firesareimplemented under light or moderatefire
intensity levels. Theonly exception would bewhen ahot fire (severefire
intengity) isrequiredto meet the management objective. i.e. Stuationswhere
ahot fireisrequired to open conesin Knobcone pine stands, crack open
seedsfor germination, or to completely destroy the plant speciestargeted
for eradication.

Light fireintensity has been successfully used asan understory
treatment to removefuel loading of grassand brush growth and down and
dead limbsand to prune up theladder fuelsin eucalyptus, Monterey Pine,
and other tall treeoverstories. Light fireintensity isoften used asatool to
remove dead materia and to rejuvenate chaparra related specieswithout
damaging thelive crown vegetation or other natural resource concerns.

Fuel Hazards and Fire Intensity Assessments

Aspart of thisFMB, fire behavior was “modeled” to predict the
expected firebehavior inawildland fire. (See Figure 2-2.) The state-of-
the-art modeling conducted was used to devel op proactivefire management
drategies, such asthefud hazardsand fireintensity ratingsdescribedinthis
section.
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Fuels
Inventory

Classify by
Aspect

Figure2-2

FMP Modeling Approach

Classify
Assign by Sloge Assign ] _
Ratings by Seasonal Fuel 00-05% | potingsby | Firelntensity
Early Season, | !nventory Hazard 05+ - 152/0 Early Season, ~|  Ratings

NFW, Ratings 15+-25%6| 0 NP
L ate Season 25+-35%| | e Season
35+ %

Thecriteriaand hazard ratings assigned to vegetation types, dope
classifications, and typical seasonal weather conditionsinthisFMP are
based ontherdativevaduesfoundintheBEHAVE: FireBehavior Prediction
and Fuel Modeling System - Burn Subsystem, Part | by Patricia L.
Andrews.

InthisFMP, therdativevaueeachfactor playsindeterminingfire
behavior istrandated into aweighted hazard rating. Theseratingsare
based on typical seasonal weather conditions. The cumulative valuesof
fuel type, dope, and typical seasona weather conditionsarethen utilized
to project the expected fireintensity, wildland fireflamelengths, rate of
spread (feet per hour), and firesize. Thehigh fire danger rating or 90
percentilefireweather condition areused to build very high seasond (early
and norma) expectedfireintendity levels. Thefiredanger rating or 95th
percentilewegther conditionsare used to build thelatefire season (Foehn
wind) fireintendity projections.

Fuel Modeling and Development of
Seasonal Fuel Inventory Rating

Fuel modelingisasimplification of acomplex set of phenomena
that aresubject tosmilar congraintsand limitations. Firebehavior modding
islimitedto the projection of surfacefire, or fuel that carriesthe spread of
fireboth horizontaly or vertically through theassociated fuel bed.

Thetwo nationdly recognized fud modding sysemsaretheNationd
Fire Danger Rating System (NFDRS), and the National Forest Fire
Laboratory (NFFL) firebehavior fud modd system. Although conversons
arepresent for theNFDRS, the 13 NFFL fuel modelsaremost compatible
with both BEHAV E Fire Behavior Prediction and Fue Modeling System
andtheFARSITE,,, Fire Smulator.
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The FMP utilizestheimportant fuel characteristicsthat influence
fire behavior modeling to assign relative hazard valuesto the District’s
vegetation classifications. These ratings reflect the key fuel modeling
components such asfuel load, flammability, and vertical or horizontal
continuity of different vegetativefuel types, which areused to estimatefire
intensity, rate of spread, and resistanceto control of each fuel type.

Theinitia stepinthe seasond fud rating processisto assgnaset
of seasonal fud ratingsto each vegetation classification based on eight (8)
orientationsof aspect: N, NE, E, SE, S, SW, W, and NW. Theseratings,
referred to as Seasonal Fuel Inventory Hazard RatingsinthisFMP, are
based onthemost gppropriatefuel modd for each vegetation classfication.
Theseratingsreflect theinfluence of typica seasona aspect rel ated weather
and solar exposure conditions on the fuel characteristicsaffecting fire
behavior. The seasonal component of the Fuel Inventory Hazard Rating is
based on thetypical firebehavior projected by each of thesefuel models
on various aspectsunder the 90" percentilefireweather conditions.

Typically grasdandsarerated asalow fuel hazard. However , the
highyieldsin the East Bay produce approximately two to threetons per
acre, exceeding thefuel loadsinthe NFFL-Fuel Modd 1 (light grasdand
0.74tong/acre). Therefore, ungrazed annual grasslandsareassigned a
moderatefuel hazard.

Thefud hazard rating processisutilized to produce watershed fuel
inventory mapslocated inthe District Gl Sdatabase:

Watershed Seasona Fuel Inventory - Early Season
Watershed Seasona Fuel Inventory - Normal Fire\Weather
Watershed Seasonal Fuel Inventory - Late Season

Thesemapsdepict thetrangtion of thefue hazard component during
thefire season.

The FMP evaluates stage (age of vegetation) and density, and
assumes the highest potential fuel hazard conditionswhen assigning a
Seasona Fud Inventory Hazard Rating for each vegetation classification
(Stage 3 or 4, Density 3). Wildfire occurrence in shrubs or woodland
vegetation classificationswill sgnificantly reducetheoverdl fue load and
potential fireintensitiesintheburned areas. Thiscan bereflectedinthe
Seasonal Fuel Hazard Inventory Ratingsby assigning arating that reflects
understory fuel load and ageclass.

Sage figures into the fuel hazard
rating asa measurement of ratio of
dead to live fuel within the

vegetation.
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Anunderstory assessment providesmoredefinitionto vegetation

classfications.

Understory assessments of watershed fuel inventory hazardsare
grouped into threetables: Tables2-3 through 2-5. Theboldfaceratings
indicate no changein the Seasond Fud Inventory Rating.

Table 2-3

Knobcone/Chaparral Seasonal Fuel Inventory Rating
FMS Category (Knobcone)

Season Stage
Early

1

1,2

2,3

4

3

4
NFW

1

1

2,3,4

1,234
Late

1

1

2,3,4
Stage 1 (0to 10years)
Stage 2 (10to 20 years)
Stage 3 (20to 30 years)
Stage 4 (30+ years)

Density S, SW,W

1,2
3
1,2

ITIITITIIZIIIIIZSTI

2,3
1,2,3,4 H
Density 1- None
Density 2 - Scattered
Density 3- Dense

%
M
P
=
z
z
i
m

ITZIITITIZIZIIIIZSSMPT
ITIIIIZIZIIIZISSIE IO

L -LowHazard
M -ModerateHazard
H -HighHazard

Knobcone/Chaparral: Theadjustmentsfor the new knobcone/
chaparra classification, preentedin Table 2-3, havevery littleeffectinthe
Late Seasonrating. Thelow fudl load of density combined with the reduced
exposureto solar radiation and Foehn winds on southeast and northwest
aspectsresultsinamoderaterating.

The adjustmentsfor the NFW Rating areimpacted most by the
stage of knobcone (0to 10 years), wherethe amount of dead finefuelsis
significantly reduced. Moderateratingsare assigned to stage (age 10to 30
years) knobcone classificationswhich are not exposed to prolonged solar
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exposures (all aspectsexcept south, southwest, south). The Stage4 age
classisalso rated asmoderate on these aspects, but only when the density
ratingisO or none.

Themost dramatic rating changesoccurr intheearly season, where
Stage 1 knobcone with dengity ratings of none or scattered wererated low
on all aspects except south, southwest, and west, whichwereassigned a
moderaterating. Thelatter reflects prolonged solar exposure on these
aspects. For dense young (lessthan 20 years) stands, amoderate rating
wasassigned. Theother moderateratingsareassigned tolow density (none
or scattered) and midstage (age 10to 30 years) knobcone classifications,
which are not exposed to prolonged solar exposures (all aspects except
south, southwest, south). The Stage 4 age classwasa so rated asmoderate
on these aspects, but only whenthe density rating wasO or none. Thisisnot
acommon occurrencein knobccone habitatsunlessfuel treatment hasbeen
implemented.

Mixed Woodland: Themixedwoodland classficationispresented
inTable2-4 inthe FM SHardwood Forest classification. No adjustments
aremadetothe Early Seasonratings.

Inthe NFW ratings, Hardwood Forestsarerated ashigh for all
aspects based on the assumption of dense understory. The new ratings
identify areaswhere density does not meet thisstandard. Therefore, all
NFW ratings are moderate based on the reduced fuel loads. Dense stands
inStage4 are rated ashigh on al aspectsandin Stage 3 for south, southwest
or west aspects.

No aspect quaifiesfor alow inthe NFW Conditions, even when
the mixed woodland is rated as understory -none. However, strategic
understory treatments are rated as low since the desired fuel load is
guaranteed.

Under |ate season firewesther conditions, therating isdetermined
primarily by density and aspect. Asinthe previousrating system, thehigh
rating isretained for all dense mixed woodlands exceeding 10 years of
understory ageclass. For young (lessthan 10 year) dense standsor any
age stand with ascattered rating, the high rating appliesonly to the aspects
inaignment with Foehnwinds (north, northeast, east). All other scenarios
arerated asmoderatefor | ate season.



Section 2

FIRE MANAGEMENT STRATEGIES

Table 2-4

Mixed Woodland Seasonal Fuel Inventory Rating
FMS Category (Hardwood Forest)

Season Stage Density S SW,W SE,NW N,NEE
Early L L L
1,2,3,4 1,23 L L L
NFW H H H
1,2 1,23 M M M
3,4 1,2 M M M
3 3 H M M
4 3 H H H
Late H H H
1,234 1 M M M
1,2,3,4 2 M M H
1 3 M M H
2,3,4 3 H H H
Stage 1 (0to 10years) Density 1- None L -LowHazard
Stage?2 (10to20years)  Density 2 - Scattered M - ModerateHazard
Stage3(20to30years) Density 3- Dense H -HighHazard
Stage 4 (30+ years)

Pallid Chaparral/ShaleChaparral/ Hard Chaparral: Table
2-5 groupsthreenew chaparral vegetation typesformerly inthe Chaparral
fuel classification. Theearly seasonratingsareretained for al older stages
(exceeding 10years) and densties. All Stage 1 (lessthan 10 years) chaparrd
arerated alow fuel hazardsin the early season regardless of density or
aspect.

Chaparrd israted asahighfuel hazard for al aspectsunder NFW
conditions. Theseratingsareretained for all older stageswith adense
rating. Thenew classficationsprovideinformation onwherethesechaparrd
areasareyoung (lessthan 10 years) or haveadendty rating of none. These
arerated asmoderatefuel hazardsfor al aspectsexcept south, southwest,
andwest. Dueto prolonged solar exposure, al Stage 3 or 4 chaparral on
south, southwest, or west aspectsarerated ashigh despitetheligher dengity
ratings. Younger chaparral stands (lessthan 10 years) with density ratings
of none or scattered receive a moderate on south, southwest, or west
aspects.

All dense standsretain the L ate Season Fuel Inventory Hazard
Ratingsof highfor all aspects. Theyoung standsarerated asmoderate on
all aspects, whileolder standswith density ratingsof none or scattered are
moderate on all aspects except north, northeast, and east aspects, where
they retainthehighrating.
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Table 2-5

Pallid, Shale, Hard Chaparral Seasonal Fuel Inventory Rating
FMS Category (Chaparral)

Season Stage Density S, SW, W SE, NW N, NE, E
Early M L L

1 1,2 L L L

1 3 L L L

2,3,4 1,23 M L L
NFW H H H

1,2 1,2 M M M

1 3 H M M

3,4 1,2 H M M

2,3,4 3 H H H
Late H H H

1 1,2 M M M

2,3,4 1,2 M M H

1,2,34 3 H H H
Stage 1 (0to 10years) Density 1- None L -LowHazard
Stage 2 (10to 20 years) Density 2 - Scattered M -ModerateHazard
Stage 3 (20to 30 years) Density 3- Dense H -HighHazard
Stage 4 (30+ years)

All woodland/ chaparral vegetation with an understory density of
1 (None) assumesthe samefuel hazard asthat assigned to grasdandsfor
each of thethreefireseasonratings. Usualy it will take 20+ years (Stages
3 and 4) before the ratio of dead to live fuel (30 percent +) becomesa
major component leading to ahigh intensity wildfire. However, freezes,
droughts, and biological effectscan increasethe stage classrating at |esser
timeframes. Thesefud hazard ratings can and should be applicableinthe
futurefor chaparral and coastal scrubfud typeshby utilizing thiscombination
of stageand understory ratings. Dueto past watershed fire history and
persona observations, thesefud typesareassumedinthe FMPto bemature
or Stage 3 or Stage 4 vegetation.

Development of Seasonal Firelntensity Ratings

To develop Seasonal Fire Intensity Ratings, the Seasonal Fuel
Hazard Ratingsare correated with five (5) steepnessof dopeclassifications
to project fire intensity ratings based on location. The five slope
classficationsare: 00to 05 percent, 05+ to 15 percent, 15+ to 25 percent,
25+ to 35 percent, and 35+ percent. The Seasonal Firelntensity Ratings
project Ste-specificfireintensty, varying by season, vegetation classfication,
aspect, and steepness of slope.

The Seasonal Fire Intensity Ratings
project site-specific fire intensity,
varying by season, vegetation
classification, aspect, and steepness
of slope.
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2-18

Thefireintendty of moderatefuelson dopesexceeding 25 percent
is computer modeled as Very High. As grassland fuels have alower
res tanceto control and burningintengty than other vegetativefud sassgned
amoderatefud hazard, an adjustment ismadein the Seasonal Firelntensity
Ratingsto downgrade (from Very Highto High) the projected fireintensity
of the Digtrict’ sannual grassland on g opesexceeding 25 percent.

Moderatefireintensity isoften used whentotal rejuvenation of a
plant speciesisrequired for biodiversity and vegetative age classmosaics
areaconcern.

Table 2-6, Prescribed Firelntensity Matrix, showshow to ratefire
intengity level by pointsassigned based upon key e ementsrelatingtofire
behavior.

Table 2-7, Example Worksheet for Prescribed Burn Fire Severity
Level Prediction, isaguideto the Worksheet for prediction prescribed
burnfireintengty levels.

Table 2-8 presentsfireintensity information for light, moderate,
and severefires. The expected results are described by various matrix
scoresandfireintengity levels.
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Table 2-7

Example Worksheet for Prescribed Fire Severity Level Prediction

Project Name:  Watershed Prescribed Burn

Date :00/00/00

L ocation . Upper San Leandro Watershed
FIXED INDICATORS VALUES
Average Fuel Height 6 Feet
Fuel Continuity Percent 85%
Percent Dead Fuel 30%

Live Fuel Moisture 79%

% Slope 30%
Aspect West
Season of Year 4427
NFFL Fuel Model 4

FIXED SUBTOTAL

FIXED INDICATORS VALUES
10 Hr Fuel Moisture 5%
Relative Humidity 30%
Mid-flamewind speed 4Mph
Temperature (F) 55

Time of Day (Hour) 0900

VARIABLE SUBTOTAL

MATRIX TOTAL

POINTS

OO R_DNWO-N

40

POINTS

wWwwo N

21

61
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Table 2-8

Fire Intensity Levels

LIGHT FIRE INTENSITY (Matrix Range 0-40)

Matrix Score
13

Up to 20% of the areawill be burned. Most prescribed burns in one-hour fine fuels occur in this range.
Thereisvery littleignition. Some spotting may occur, but is associated with winds above 9 mph. Flame
lengthswill usually be aminimum of 2-3 feet and fireintensity rangeis0to 55 BTU’s per square foot.

Charred leaf litter is produced when poorly aerated litter is not totally incinerated; some grayish ash is
present. Maximum temperature during thisblack ash conditionis 3501, soil surfacetemperatureis2501F to
0.3 inches below the ground surface. A light burn has less than 2% of the area severely burned, the
remaining islightly burned or not burned at all. Lessthan 40% of the brush canopy is consumed.

20to 40% of the areamay be burned. Thisgenerally representsthelimit of control for hand-crews at the
flaming front. Glowing brands could cause some spotting when relative humidity are below 50%. Hand-
lines should be ableto hold thefire. Flamelengthswill usually beaminimum of 3to 4 feet. Fireintensity
rangeis56to 110 BTU'’s per squarefoot.

MODERATE FIRE INTENSITY (Matrix Range 41-70)

41

40 to 50% of the areamay burn. The flaming front will be too intense for hand-crews to work directly.
Machine, engines, or tractors and or indirect fire suppression methods can be used successfully. Fuel
burns easy. Flame lengthswill usually be a minimum of 4 to 6 feet and fire intensity rangeis 111 to 280
BTU’s per square foot.

Theleaf litter and finewoody material isconsumed leaving a“ bare soil” condition. Maximum temperature
is550 1F to 0.3 feet below the ground surface. A moderately burned area has less than 10% of the area
severely burned and over 15% moderately burned. Between 40 to 80% of the areais consumed with the
remaining charred twigslarger than 0.25t0 0.5 inchesin diameter.

50t0 60% of theareaisexpected to beburned. Fuel hashighignition probability, with occasional crowning
and spotting caused by gusting winds. Otherwise moderate burning conditions will prevail. A standard
hand-line might not contain thefireif thereisconsiderablelitter, rats nests or grass acrosstheline. Flame
lengths should be the same height or greater than the fuel height for a successful prescribed burn at this
severity level. Flamelengths could beaminimum of 7 to 9 feet, and fireintensity rangeis231t0 520 BTU’s
per foot square.

SEVERE FIRE INTENSITY LEVEL (Matrix Range 80-117)

a0

60 to 70% of the areawould be burned. The fuel has quick ignition with rapid buildup. The heat load for
any personwithin 30 feet of thefirelinemay bein danger. However, theflaming front should only last afew
minutes near the line. Flame lengths will usually be a minimum of 10 to 13 feet. Fireintensity rangeis
expected to be 521 to 670 BTU’s per square foot.

Severe burns are typically characterized by their “white ash” condition. Maximum temperatures are
expected to exceed 9501F. Soil surface temperature should exceed 7501, 0.3 inches below ground surface.
A severely burned area has more than 10% severely burned, with more than 80 percent moderately or
severely burned. 80% of the brush canopy is completely consumed leaving only plant stems greater than
0.5inchesin diameter.

Up to 80% of the area will be severely burned. Extended spotting and fire whirls could occur with fire
behavior being on the extreme side. Any spot fireswill spread rapidly. Suppression efforts at the head of
thefire, without existing control lines, will beineffective. Flamelengthswill generally exceed 14 feet. Fire
intensity rangeis expected to be 671-1050 BTU's per foot square.
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Fire Risk Management

Animportant distinction must be made between the definition of
firerisk (* potential for ignition” ) and the actual threat to structuresor
watershed values. Firerisk identifieswhen and wherethe potential fire
ignitionsaremost likely to occur based on land use and human activities.
The actual threat to watershed values is dependent on the location or
condition of existing firehazard (interrel ationshipsof fudl, topographic, and
weather related factors) at thetimeof ignition.

Theinterrelationship between firerisk and fire hazard istime of
ignition. Thisrdationship betweentimeof ignition and thecurrent dignment
of fire hazard conditions determinesthe“ actual” fire behavior (burning
intensity, resistanceto control, and rate of fire spread) when anignition
occurs. Asmost fireignitionsoccurring on District watershed landsare
human caused and result from public accessto the watershed, it is not
feasible or even desirableto prevent all fireignitions. Ignition location
determinesthevauesat risk fromwildfire. A full understanding of causative
agentsisnecessary for effectivefire prevention. Strategic application of
firerisk mitigation activitiesshould bebased on when and wherefireignitions
aremost likely to occur.

Themitigation of firerisk can best be achieved through effective
fireprevention by patrolling (deterrence), watershed closuresor restrictions
(reducespotentid human caused ignitions), education (increased avareness),
and enforcement. Agency employee presence, volunteers presence, law
enforcement, and education programs increase watershed user
understanding of thewildfire problem, all which will help to reducethe
potentia of ignition. Althougha small percentage of wildfireson District
watershed landsareintentionaly set, most are carelessly or unintentional ly
caused.

Aswatershed closures and restrictions conflict with recreational
land use, selective use of thismanagement tool isrequired. Watershed
closureand regtriction prioritieswould bemost effectivewhen thedignment
of exigting firehazard and wegther conditionswould result in higher intengity
wildlandfireor wheretheseignitionsrepresent Sgnificant threststowatershed
resources. TheFireDanger Rating Activity Matrix presented on Figure
2-9 isavauabletool toidentify these conditionsonadaily basis.

A continued education program for
watershed users will help to keep
fire risk low, despite an increasing
number of watershed users.
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Table 2-9

East Bay Municipal Utility District Watershed Fire Danger Rating
Activity Matrix

Fire
Load
Index

0-30

31-40

41-60

61-80

81-100

Necessary Precautions

Normal fire precautions and watershed
operational activities. All internal combustion
arm type equipment will be equipped with an
CDF & FPapproved spark arrester, fire back
pump or fire extinguisher and shovel. All
vehicleswill be equipped with afire extinguisher
and shovel.

Activate fire patrols and public fire prevention
contacts with the watershed(s) on a normal
10:00 a.m. to 7:00 p.m. schedule.

Curtail all welding within the watershed and restrict
al vehicletravel to designated roads. Calculate
FDR twicedaily. Takeweather readingsat San Pablo
and L afayette Picnic Areasto determinerestrictions
on use of charcoal firesin designated grills/stoves.
Self-contained stovesare still allowed. Smoking will
be limited to posted designated areas.

FLI >61: Add additional patrolsto the known high
firerisk areas. Adjust work schedulesto extend fire
patrols to sunset. No smoking regulations are to
bein effect.

Implement Watershed Partial Closure/ Restriction
Procedures. Close watershed to all use except in
designated picnic areas and along lakeshore trails.
No cooking firesof any kind are allowed.

Extend patrols to sunset.

FLI >81, plusstrong (15+ mph) windsand
humidities < 20%: Closethe watershed to all uses
except fire prevention and enforcement patrols.

Fire
Hazard

Moderate

High

Very High

Extreme
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FireRisk Factors

Whilethe exact |ocations of futurefires can not be predicted, an
evaluation of past fireignitions, causative agents, location and timeof year
canindicatetrendsinfirerisk that provide val uableinformation on where
risk management will be most effective.

Fire Ignition by Causative Agent: The most documented
causative agentsin order of occurrence are unknown (84), arson (39),
camp/picnic (17), power lines(6), fireworks(6), hazard abatement or fuel
reduction activity (5), smoking (5), children (4), auto (4), rekindles(2), and
natural (2). Arson, children, and unknown causes between the hours of
3:00 p.m. and 7:00 p.m. represent 36 percent of thewatershed'sfireignition
history from 1980-1997. Thereisa knownhightraffic pattern, and children
areout of school or without supervision during thisperiod. Asnearly 50
percent of the District’ sfireignitionsarelisted as unknown causes, an
increased emphasi sin determining causative agent during fireinvestigations
will produceamoreaccurate historical firerisk.

FireOccurrenceby Timeof Day: Asshown on Figure 2-3,
mostignitionsoccur between11:00am. and 8:00 p.m. Current Watershed
Patrol duty hour stopsat 4:30 p.m.

Fire Occurrence by Month: As shown on Figure 2-4, fire
ignitions per month are higher earlier inthefire season (Juneand July).
Theincreased fire risk in these months can be attributed to the end of
schooal, increased recreationa use, and the Fourth of July weekend.

FirelgnitionsBy Fire Management Unit: The historic data
presented on Figure 2-5 giveswatershed managersareasonableindication
of wherefireignitionshavebeen occurringinthepast. Theanaysisverified
the fire risk potential in recreational areas and along highly traveled
transportation corridorsof thewatershed (AlhambraValley Road, Castro
Ranch Road, Bear Creek Road, San Pablo Dam Road, Fish Ranch Road,
and Redwood Road).
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Figure2-3: FireOccurrenceby Timeof Day

2-24
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Figure2-4: FirelgnitionsBy Month
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Figure2-5: FirelgnitionsBy Fire M anagement Unit

2-26
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FireSizeBy FireManagement Unit: Althoughfiresizeisnot
specificaly afireriskissue, itisimportant toidentify wherefireignitions
haveresulted inthelargest wildland fireevents. Asshown in Table 2-10,
the watershed has had two wildland fire events that have exceeded 50
acres. Sevenadditiond fireignitionsresultedin wildland firesbetween 10
and49 acres. All of theFMUsinwhichthesehavegrasdandfuelsproneto
rapid ratesof wildland firespread and limited or remote access. Thedaily
variation of grasdand fuels(1 hour) ismost susceptibleinthelate afternoon,
whenwarm, dry afternoon windsoften occur. Continued patrolsuntil sunset
on high firedanger rating dayswill deter ignition sources, and decrease
detection and/or response times.

FireOccurrenceby Year (FireSeason): Fireignitionsby years
arepresented on Figure 2-6. Although thisparameter isusually theleast
important historic data, it can generally indicate what type of fireweather,
precipitation patterns, and amount of grass growth have occurred inthe
past. Theinformation may be used to spot any trendsin past management
activities(grazing or non-grazing), typeof usespermitted, and generd fire
weather conditions. To validateactual trends, the data must be compared
with past management activities (grazing road trestments, recreational use)
and genera wesather conditions.

A spatid andysisof thefireignition pointsverifiesthat thereareno
sgnificant clustersof fireignitionsin thewatershed except a ong roadways
orinrecreationd aress.

Urbaninterface or interface areas are assumed to be high firerisk
dueto patentid fireignitionscaused by children, arson, unauthorized activities,
and public access. Many of these areas have been effectively mitigated by
Digtrict fire prevention activitiesincluding fencing, no trespasssigns, and
strategic fuel management adjacent tointerface areas.

Recreational trail use is controlled by a permit process and
designated staging areas and currently exhibitsalow firerisk. Twotrail
accessareas (theremote areas of L afayette watershed and the delaveaga
trail) wererated asmoderate, primarily duetolevel of use.

Thehigh useareasof L afayette watershed arerated asahighfire
risk areadueto both historical fireignitionsand highuse. Thedel aveaga
trail iseasily accessiblefrom Camino Pablo just off Highway 24, and the
19-year Didrict firereportsshow twofireignitionsalongthistrail. All other
trailsarerated aslow firerisk until trail useincreasesor fireignitionsoccur.

* High FireRisk Area

o

o

o

All Interface or Intermix
Areas

High Use or Recreational
Areas

High Travel Transportation
Corridors Wth Roadside
Grassland Veegetation
Cluster of 5 or More Fire
Ignitions During 1980-1997
Clugter of 3to5Firelgnitions
in 10 Year Period

* Moderate Fire Risk Area

o

o

o

High Travel Transportation
CorridorsNot Meeting High
FireRisk Criteria

Limited or Remote Public
Recreational Access - With
No Fire Ignitions 1980-97
Cluster of 1-2 Firesin 10 Year
Period

All Public Access Areas Not
Meeting Low or Zero

Risk Criteria

e LowFireRisk Area

o

All  Restricted Public
Access Areas (Fenced)
Cultivated Fields
Transportation Corridors
Adjacent to Riparian
\egetation (0 Ignitions)

Zero Fire Risk Area

o

o

Reservoirs, Ponds,
Perennial Water Courses
Parking Lotsand Other
Non-Flammable Facilities
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Table2-10

Fire SizeBy FireM anagement Unit
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Figure2-6: FireOccurrenceBy Year
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Fire risk zones are drawn from the likely ignition area (road,
interface, recreation area) to the nearest firebreak or control feature (riparian
vegetation, disk line, or road). Most ignitionsarelikely to be contained
within thisrisk areaunless extremefire weather conditions are present.
Under extreme conditions, theserisk zonesmay represent threatsbeyond
thedesignated control line. Control of wildland fireignitionsunder these
conditionsisdependent on detection, fireresponsetime, hazard abatement
measures, strategic fire control and containment lines, and firesuppression
drategies.

Fire risk zones along roadways are rated based on number of
ignitionsinthat area. If astretch of road isadjacent to riparian or heavier
vegetativefuds(difficult toignite), and with nofireignition history, thet area
wasrated low despitethefirerisk inthearea. Inaddition, for roadsrated
asmoderatefirerisk, if acluster of ignitionsmeetsthehighfirerisk criteria,
then that areaisgrouped asahighfirerisk.
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I ntroduction

Thepurposeof the FMP isto providean appropriatelevel of fire
protectionfor al watershed lands, emphasizing the protection of life, public
sdfety, and property vauesininterfaceareaswhileminimizing environmentd
impactsof firesuppression and control. Thelevel of fireprotection canbe
enhanced by minimizing potentid firerisk or maximizingwildlandfirecontral.

Highintensity wildfireispotentially very damaging to watershed
biodiversity, reservoir water quality, plant communities, and other natural
resources. Firesuppression and pre-suppression activitiesal so contribute
to the cumulative immediate and long-term effects of wildland fire
management. Asitisnot feasibleor desirabletotreat all hazardousfuels
which createthese conditions, strategicimplementation of hazard abatement
activitiesiscritica tomaximizing thedesiredleve of fire protection while
minimizing the negative impacts on watershed values. In addition,
management practices and environmental regulations regarding the
management of these watershed valuesis subject to changerequiring an
approach whichisdynamic with flexibleaternativesvarying by location
and treatment type.

Theplanning goal isto containfireignitionsto the FMU of origin,
reducing the potential spread of catastrophic wildland fireacrossDistrict
watershed lands. Therefore, the primary planning objective of fuel
modification activitieswill beto support or enhancetheexigting firecontrol
and contalnment areas around the perimeter of each FMU. Additional fuel
modification activitiesmay occur withinanindividua FMU to enhance
wildland firecontrol or hel p protect identified watershed resources.

This section discusses approachesfor fire hazard reduction and
illustratestheinterrelationship among fud modification, fuel treatments, fuel
management priorities, interface protection (including recreational areas),
and environmental protections(water quality and biodiversity). Section4
presents strategies and tacticsfor implementing these gpproaches.
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Fuel Modification Elements

1. Immediate reduction of fuel
hazards on limited areas.

2. Periodic fuel treatments or
prescribed burning.

3. Permanent fuel reduction on
areas of strategic importance.

Fuel Modification Networks

The strategic fuel management direction or recommendationsare
provided in this FM Pthrough the establishment of Fuel Treatment Areas
(FTAS). Each of thesetreatment areasis designated by the type of fuel
maodification required based on existing vegetation: Stubble Management,
Brush Management, Understory Management, and Watershed
Management. Thelatter trestment designation denotesaplant community
or areawherelow to moderatefireintensity fireis preferable and high
intensity wildland fireisto beavoided. Thisrequiresalong-term planning
approach including the use of prescribed fireto prevent unacceptable
accumulationsof dead finefuels.

The protection of lifeand property isenhanced by strategically
locating FTAswherethe boundaries of the District watershed lands abut
urban interface or rural developments. The protection of lifeisfurther
enhanced by strategically treating roadsi de vegetation along key District
accessroadsor recreation areasto ensure“firesafe’ ingressand egress.

FTAslocated along roadways al so enhance wildland fire control
and minimizefireignitionsin highfirerisk locationssuch asrecreational
areasor dong trangportation corridors. Inwatershed refugium zones, FTAS
arelinked to establish Strategic Fuel Modification Networkswhich are
designed to minimizethespread of highintensity wildlandfireanditsrelated
impactsonwater quality or watershed biodiversity. Inaddition, theseFTAs
will serveaspre-planned fire containment areasthat will a'so minimizethe
negativeimpactsof firesuppression activities.

Fuel modification areaswith road access provide safe accessfor
quick deployment along pre-planned fire control lines. Burning out of low
volumefuelssuch asgrasswill effectively widenthefirelineenhancing the
holding capacity of thefireline. 1t can aso reduce mop-up and be used to
create safety zones.

Fuel modification areasat Srategiclocationsareintendedto divide
large expanses of woody fuelsinto smaller units. Thisfacilitatesfiring
operationsand reducesfirdineintengity asit reachesthefuel break, sothat
thespread of wildlandfireislimited. Withtheexception of “ shaded fuel brek
areas,” fuel modification areas with road access are designed for the
combination of aeria and ground attack. Fuel modification areasare most
effectiveagainst thelatera spread of wildland fireand aremorelimitedin
controlling theforward spread of awildlandfire.
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When afuel modification areaislocated directly inthe expected
path of awildland fire, it should be designed to be effective for firing
operations or widened when appropriate. Under high wind conditions,
firebrands carried downwind can cause spot firesat distances of aquarter
of amile, or farther, ahead of themainfirefront. On District watershed
lands, grazing dongkey ridgetopshel pstoincreasethe effectivenessof the
Strategic Fuel M odification Networksand will enhancetheability to deploy
resourcesneeded for control of wildlandfire. Themost extremefireweether
conditions typicaly occur under Foehnwind conditions. Areasshould be
evaluated for their susceptibility to north or east winds. Theseareasare
often effective at opping the head or spread of wildlifefireduring lullsor
changesinthewind direction.

Steeply doping laterd ridgeswith grassy vegetation can producea
“fuseeffect,” which acceleratesthe spread of wildland firerapidly uphill
towardsthemainridgeline, increasing thesizeand intensity of afireburning
out of control. Thispossibility canbeminimized by effectively reducing fuel
loadsonlatera ridges.

Anobviouslimitation of utilizing aStrategic Fuel break Network
approach isthat the remainder of thewildland vegetation may develop
heavier, more hazardousfuel loads and reduced accessibility. Thismay
resultin moredifficult control of wildland firesin these unmanaged areas.
Asbiological, manual, or mechanical treatment of these areasisoften not
feasible, or even dlowable, theminimization of fireintensity intheseareas
will requirethe periodicintroduction of prescribedfire.

Often when fire weather conditions are most extreme, fire
suppression resourcesare quickly depleted or committed to other wildland
fireevents. Aneffective Fuel Modification Network makesthe optimum
useof limited fire suppression resources.

Fud modificationaressared o very effectiveinreducing theburning
intengty and rateof spread of wildland firenear resourcesin need of enhanced
fire protection such asinterface areas, specia habitats, or other identified
values. This alows for safer and more effective deployment of fire
suppression resourcesto protect these areas.
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As the primary purpose of fuel
modification is wildland fire
control, the common approach
is the modification of heavy
fuels such as brush or dense
woodland areas to provide
strategic breaks where fire can
be controlled or contained.

When an areaisidentified asacritical link in the Strategic Fuel
M odification Network or would serveto protect and identified watershed
value, then the selection of the most appropriate trestment or combination
of treatmentsiscritica . The salection of themost appropriatetreatment or
combination of treetmentsisbased on effectiveness, cond stency with natura
resource management obj ectives, prioritiesfor each land management zone,
public safety, and cost.

Fuel Treatments

A widearray of fuel modification trestments have been effectively
implemented on District watershed lands. Thesetreatments, whichare
described inmoredetail in Appendix F, include:

Natural Wildland FireBarriers

Biologica Treatments (livestock grazing, goats, horsegrazing)
Manud Treatments(pruning, limbing, thinning, chipping, multi-
cutting)

Mechanical Treatments (brush crushing, plowing, disking)
Chemical Treatments(roads devegetation management, retardants)
Prescribed Fire

HorseLogging

Combination

Whenimplementing fudl management activitiesinenvironmentaly
senstivearess, Ste-gpecific combinationsof treatmentsshould becarefully
implemented through consultation with Digtrict Fisheriesand Wil dlife saff.
Fuel management activities will be designed to establish watershed
landscape mosai csin vegetation types, age class, and condition.

Astheprimary purposeof fud modificationiswildliandfirecontrol,
the common approach isthe modification of heavy fuelssuch asbrush or
dense woodland areas to provide strategic breaks where fire can be
controlled or contained. Theseareastypically occur onasmall part of the
total wildland acreage, often lessthan ten percent. When breaksinthe
horizontal continuity of heavy fud saready exi<t, themaintenanceof lighter
fuelsin strategiclocationswill bethefocusof long term fuel modification
activities
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Grazing has been used effectively to maintain annual grassands
and prevent brush encroachment or regrowth on District watershed lands.
Therefore, the focus of fuel modificationinthisFMPistolink grazed
grasslands, natural and man-madewildland fire barriers, and theexisting
road network into Strategic Fuel M odification Networks. Grazing units
critica tothese networkshave beenidentified and will serveaswideblocks
or stripsof treated grassland (light fuel) vegetation. Experience hasshown
that conversion of the vegetation on widefuelbreak areasto arelatively
stable plant cover can gresatly reduce maintenance efforts. Theconversion
of annua grasdandsto perennial grassesisan effective method to minimize
long term maintenance and reducethefireintensgity in strategic locations of
Digtrict watershed lands.

L ocating thesefud modification activitiesad ongtheexiging fireroad
network establishes a“Firebreak within a Fuelbreak” concept which
enhanceswildland fire control and providespre-planned locationsfor firing
out ctivities.

Fuel Management Priorities

A priority identification system must properly account for all
watershedvaues. Strategic planning andimplementation preservesvauable
resources, alowing moreprioritiesto bemet. Asmany of thesepriorities
are based on long-term obj ectives, monitoring of costsand benefits must
adequately reflect thelong term values.

A ranking systemthat reflectshazard levelsaswell aslevelsof fire
risks and values can be used to effectively set prioritiesto achieve the
maximum level of fire protection. Asthe protection of lifeand property
adwaysassumesthehighest order, thetop priority for treatmentsisproviding
an adequateleve of fire protection for urbaninterface or intermix areas.

Although’ defensible space’ measuresare most effectivenearest to
thedtructure, theDidtrict canincreasethelevd of fireprotection by providing
strategiclocationsto retard or stop the spread of wildland firetoward these
aress. Additionaly, the District canwork cooperatively with theresponding
agenciesto ensurethat highfirerisk areas along transportation corridors
arestrategically treated. Working cooperatively with homeownersand
other agencieswill preservevauableresourcesfor additiona priorities.
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Fuel Management Priorities

1. Protect Life and Property.

2. Ensure Safety of Watershed
Users.

3. Protect Natural Resources.

The recreationa areas also represent a high priority for fuel
modification. TheDigtrict fireand fuel management activitiesmust ensure
the safety of watershed users. Strategic fuel treatments can reducethe
threat of wildland fireto therecresationa areaand adjacent watershed land.

With thetop two prioritiesmet, the District can effectively target
activitiesto protect natural resources, watershed management goals, reservoir
water quality, and biodiversity. This can be achieved by establishing
watershedfirecontrol areasutilizing the Strategic Fuel Modification Network
gpproach. Impactsand implementation costs can beminimized by utilizing
existing natural barrierstowildlandfire, low intensty fuels, and thefireroad
network. FMUsareidentified with perimeter fire control features. Fuel
treatment activity isfocused on enhancing thesefirecontrol areas, such as,
thetreatment of vegetation aong perimeter accessroads. Thiswill ensure
that wildland firesare contained to the FMU of origin.

| nterface Protection

The primary objectivein urban/wildland interface FTAsisthe
protection of lifeand property. However, dueto thehighignition potential
associated with theseareas, any fuel modification activity will aso serveas
arisk management tool.

Fuel modification activitiesa ong the District watershed boundary
whereit abutswith urbaninterfaceor rurd intermix will sgnificantly enhance
thelevd of fireprotectionintermsof lifeand property. Whiletheseactivities
will significantly reducethe potential of wildland fire spread toward the
interfaceor intermix areas, theactud protection of property ismost effective
the closer thefuel modification islocated to the structure. Therefore, the
most appropriate strategy isacooperative effort between the District and
thehomeowner.

Astheprimary strategy of FMU planning isthe containment of fire
ignitionstothe FMU of origin, the potentia spread of wildland firebeyond
theseunitsissignificantly decreased. However, the potentia for wildland
spread beyond these pre-planned FTA S, while greatly reduced, could till
occur under extremeconditions. Insomelocations, theadjacent non-District
landscons st of heavy fuds(primarily north or east facing d ope vegetation)
that could produce higher intengity wildland fireunder extremefireweather
conditions.
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From awatershed planning perspective, interface areas should be
continually monitored to assessthe current level of fire protection. The
amount and typeof Digtrictinvolvement will vary significantly indifferent
locations of thewatershed, asdiscussed in Section 4.

The protection of life aso includes the safety of District and
responding personnd whilefighting awildland fire. Pre-planned “firesafe”’
road treatmentsincreasefirefighter safety, whileproviding logical control
linesfor indirect attack.

“Firesafe’” Roadside Treatments

“Fresafe’ roads detreatmentsoccur when vegetation along aroad
isstrategically treated to enhance safety by establishing ‘firesafe’ ingress
and egress. Thiscontributesto wildland fire control by reducing burning
intengitiesand minimizing the potentia for fireignitions. Thesetreatments
increaseoverdl effectiveness, while providing responding fireagencieswith
pre-planned wildland firecontrol aress.

Thefireroad network isaseriesof annually maintained and bladed
roadswhich are opened prior to thefire season to provide administrative
and emergency access to strategic or remote locations of the District
watershed lands. Theseroadsserveastheexisting firebreak inventory for
the District watershed lands and are classified as driveabl e firebreaks.
Vegetation trestmentsa ong these key roads establish “ driveabl efirebresks
withinafuelbresk.”

“Firesafe’ roadsprovideasolid foundation fromwhichwildland
firecontrol and Strategic Fuel M odification Networksare created.

Oncethefireaccessroadsare established and annua maintenance
and roadsi de vegetation treatment is compl ete, responding fire agencies
are provided strategic and safefire containment linesto anchor their fire
suppression effortswithin thedesignated FM Us. Utilizing theseroadsas
containment lineswill significantly reduce natural resource damagerelated
tofiresuppression activities, whileprovidingahigher level of fireprotection
for identified watershed valuesand urban interface. Thenet cost of these
treatmentswill outweigh the costs of fire suppression, habitat restoration,
and property loss.

During periodsof high or extremefiredanger, locd firesuppresson
resources may be committed to other fireevents. Therefore, pre-planned
roadsidetreatmentsprovideacritical tool to limit the spread of wildland
fire

Roadside Treatment
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A fuelbreak system consists of
large areas of vegetation
interconnected by fuelbreaks to
form strategic locations for
control of fires.

Publicvehicular useof the Digtrict’sfireroad network isrestricted
throughout thewatershed lands, although somefireroads serveastrailsfor
watershed users. This policy significantly reduces potential fire risk
throughout the watershed lands and provides dedicated ingressfor fire
suppression resources. Therefore, roads de vegetation treatmentsalong
theseinterior fireroads should be designed and implemented to enhance
wildland fire control and provide ' firesafe’ ingressfor fire suppression
resources. Public vehicular accessthrough watershed landsislimited to
thewider paved publicroads. Thesetransportation corridorsoften exhibit
higher firerisk, and roadsi de vegetation treatments shoul d be designed
primarily for firerisk mitigation.

TheDistrict fireroad network meetsthe common definition of a
pre-planned firelinewhichis: anarrow line, 2to 10 feet wide, fromwhich
al vegetationisremoved downto minera soil, by yearly maintenance prior
tofireoccurrence. Thefirelinemay bearoadway or smply astrip cleared
by hand or machine, strictly for fire control purposes. Oftenitisaline
within awider break, such asaroadway within afuelbreak. Thelatter
definition describestheroadsi de vegetation treatments

Freroadscan dso meet theminimum definition of afirebreak which
isafirdinewider than 10feet, frequently 20 to 30 feet wideand sometimes
wider, prepared each year ahead of thetimeit may be needed for usein
contrallingafire. Theterm firebreak issometimesgpplied tordatively narrow,
srategicaly placed bresksmaintained eech year, or periodically, for possible
useinfirecontral.

Whilefireroadsaretoo narrow tofit thedefinition of afuelbreak,
roadds de vegetation treatmentsdo meet thiscriteriawhichis: astrategicaly
located wideblock, or strip, onwhich acover of dense, heavy, or flammable
vegetation has been permanently changed to one of lower fuel volumeor
reduced flammability, asanaid tofirecontrol.

Linking roads devegetation treetmentsto naturd or existing barriers
towildland fireand other fuel modification activitiesmeet thecriteriaof a
fuelbreak systemwhichis: asystem of relatively large areas of naturally
open vegetation, or converted vegetation cover, all interconnected by
fuelbreaksto form strategiclocationsfor control of fires.

Theactua typeof trestment along theprimary roadsor Digtrict fire
road network will be determined by the existing vegetation type and will
include stubble management, understory management, or brush management.
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Environmental Protections

Fuel modification by definition removesor reducestheamount of
vegetation on thelandscape, thereby reducing the amount of water lossto
trangpiration, causing increased water runoff. Theassociated water runoff
can have varying effectsto reservoir water quality and the watershed
landscape. Activitiesthat occur early inthe dry season may havereduced
negative effects as vegetation and root structures have sufficient recovery
time prior to the wet season. Many of these effects can be offset by
maintaining abuffer of vegetation for biofiltration. Vegetation removal
should be conducted inamanner that does not adversely impact existing
natural resources.

With the exception of wider spread application of grazing, thefocus
of fuel modificationinthisFMPisto utilizelessthan ten percent of aFMU
for specific fuel modification. Mot often, therequired acreageisfar less
thanthispercentage. Thispercentagedsotypicdly includesnatura wildland
firebarriers, fuel modification activities, recent burns, and the existing road
network. Thisreducestheoverdl impact of fuel modification.

TheDidtrict hasdeveloped aset of Biodiversity Guiddinesspecific
to individual species. Withinthese guidelinesisdirection pertainingto
grazing and other fuel modification techniquesbased on criteriafor each
identified species. Thisdirection must be evaluated prior to selection of
treatment.

Proper management of afuel modification activity involvessdection
of appropriate tools, intensity, time of season, location, and other
consderations. Thehigher the coordinationwith other resource managers,
andthegreater thebasdineinformation, themoreeffectivefud modification
managementwill be. The Gl Shased database servesto heplocate, classify,
and patidly depict whenfue modification activitiesmay impact other values.
Useof thisdatabasefor design of fud modification activitiesalowsthefire
manager to bemorespecificin addressng and protecting senstivewatershed
resources.

Environmental Photo
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I ntroduction

The FMP goasand objectivesfor fireand fuelsmanagement are
documented in the East Bay Watershed Master Plan (EBWMP) and the
Fire Response Preparedness Plan (FRPP).

TheManager of Watershed and Recreation, Ranger Supervisors
and Ranger Naturalists are certified wildland firefightersand assist in
suppressing fireson District watershed property and on other areas, when
requested by Mutual Aid agencies.

This section discusses the actions used to implement the fire
management strategiesand fuel hazard reduction approachesdescribed in
Sections2 and 3. First, management actionsare presented, includingfire
prevention actionsfor norma and dert conditions. Environmenta protection
measuresarethen described, and fire prevention education and cooperative
fireplanning actionsarediscussed. Findly, specificimplementation measures
are presented for meeting FM P goalsfor protection of life and property
(including interface and recreationa areas), water quality, and watershed
biodiversty.

Management Actions

District Rangerswill implement measuresto reduce thewildland
fire hazard to the extent practicable to protect human life, source water
quality, and watershed biodiversity.

Firewesather withinthe East Bay watershedsiscongtantly monitored
by anetwork of fireweather stations. Seven of the stations are Remote
Automated Weather Stations (RAWS), and one station is a manual
observation station. Four of the RAWS stations are owned and operated
by the Regional Parks. Two RAWS stations are owned and operated by
the Oakland Fire Department. CDF ownsand operatesone RAWSand
onemanua station. Fireweather iscollected and processed through the
NFDRS viatheU.S. Department of Agriculture, National Computer Center
in Kansas City, MO. These NFDRS componentsand indiceswill bethe
basisfor any watershed closureor restriction decision. Althoughal eight
fireweather stationsare monitored by the District for early detection of
possibleindicationsof Foehnwind conditions, thethreemost representative
gationsonwhichwatershed restrictionsarebased are Briones, Las Trampas,
and Oakland South.
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The EBMUD Watershed Headquarters Office monitors the
NFDRSfireweather conditions at the beginning of each shift during the
established wildland fire season, post weather forecasts at the Watershed
Headquarters, and report any fire weather changesimmediately to the
Supervising Ranger and patrols by District radio net asthey occur. In
addition, Watershed Headquarters monitorsscanner trafficfor firesinthe
Didtrict servicearea, and reportsfires, if any, to EBMUD’sOakland dispatch
center.

FirePatrol Prevention Actions. Thefollowingfire prevention
actionsapply throughout the District watershed(s):

By June 15" of Each Year:

« Placefireprevention signs, posters, and noticesat key bulletin
boards, at trail heads, and stopping (vista) pointsalongtrails.

e Sign and enforce the provision that wood fires, including
compressed logs, areprohibited at al times.

Special Holiday Consider ations. FRPP 14.05 statesthenormal
complement of Rangers assigned to work the July 4" and Labor Day
Weekend Holidayswill befour (4) Rangersand one (1) Supervisng Ranger
or Acting.

Water shed FirePatrols- Very High FireDanger Conditions
(FireLoad Index Rating between 61 and 80). The Ranger Supervisor
isgranted the authority to adjust work schedulesand patrol coverageto
keepfirepatrolsinthehighfirerisk areasto 6:00 p.m.

Specia highrisk patrol areasin need of twiceaday patrol presence
(noonto sunset) are:

» Castro Ranch Road to AlhambraValley Road to theintersection of
Bear Creek/Happy Valley Roads.

*  Wildcat Canyon/Grizzly Peak Roadsto El Toyond residentia area.

* Redwood Road to Pinehurst Road to Miller Roads.

Water shed Fire Patrols- Extreme Fire Danger Conditions
(FireLoad Index Rating 81+). When Extremefireweather conditions
areimminent or dreedy prevailing or when“Red Flag Warningsor Wetches’
areissued, theManager of Watershed and Recreation Divisonwill request
that the Ranger Supervisor assign additional patrolsand designatethehigh
risk areas of coverageto remain until sunset. Patrolsin highrisk areas
should beincreased to four timesdaily during the period of 10:00am. to
UNseL.
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Red Flag Warning or Watch Conditions. Intheevent aRed
Flag Warning or Watchiscalled by the CDF, EBRPD, City of Oakland, or
CCCFPD, the Watershed Headquarters will immediately notify the
Manager of Watershed and Recrestion Divison and the Ranger Supervisor
inchargeof Watershed Patrol. TheDidtrict’ sresponseastoloca conditions
will bedetermined by the M anager of Watershed and Recreation Division,
in consultation with the Ranger Supervisor. Inthe event the Manager of
Watershed and Recreationisnot readily availableto makethisdecision,
the Ranger Supervisor isdel egated thisauthority. Actionsto beimplemented
ae

* Intensify patrolsinthe specia highrisk areastofivetimesdaily
between thehhoursof 8:30am. to sunset. Keepdl other scheduled
patrolsinthefield until sunset.

» Update RAWS forecast at 1530 hours. Notify the following
contactswith each forecast:

Manager, Watershed and Recreation Divison
Ranger Supervisors

Telephone/Radio Operations (Oakland)

San Pablo Recreation Area

L afayette Recreation Area

TheRanger Supervisor shal coordinate District Red HagWarning/
Watch action activitieswith the appropriate cooperating agencies. The
purposeisto establish an united approach and public information fire
prevention program during Red Flag Fireweather conditions.

General Water shed Restrictionsand Closures. Authorizations
for Genera Watershed Restrictionsand Closures have been established in
the EBWMP, which assignstheauthority of determining restrictions, partia
and full closure of thewatershed landsto the Manager of Watershed and
Recrestion.

Watershed Closures Under Very High Fire Danger
Conditions. The FMPfurther establishesakey areafor closure under
very highfiredanger conditions (FLI Rating 61to 80). FishRanch/Grizzly
Peak areatrailscrossing District lands should be closed to public use.
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Water shed ClosuresUnder ExtremeFireDanger Conditions.
When extreme conditionsareimminent or areedy prevailing or when“Red
Flag Warnings or Watches” areissued, the Manager of Watershed and
Recreation Division will determine the most appropriate restrictions,
includingpartia closureor full closurefor theWatershed.

TheFMPfurther establisheskey areasof closure and management
actionsto betaken under extremefiredanger conditions(FLI Rating 81+).

Closureof All Watersheds. Closethewatershedtoal users, except
for the San Pablo and L afayette Reservoir picnic areasand their associated
lakeshoretralls.

Notification of EBMUD Maintenanceand Construction Personnel.
Notify the EBMUD maintenanceand congtruction staff and outsdeagencies
of the extremefire hazard warning and/or “ Red Flag Warning or Watch”
announcement and that work activities on the watershed are superceded
until the*Red Flag Warning or Watch” isrescinded.

Specific FirePrevention M easurefor Designed Recr eation
Areas.

San Pablo Recreation Area. Inadditionto FRPP directives, this
FMP providesthefollowing recommendations:

* Sign and enforce provisions that wood fires, including
compressed logs, areprohibited at all timesand only charcoal
fires, self-contained propane stovesarealowed in designated
gills

* Duringfireseason, critical weather conditions may warrant
prohibiting charcoal firesinthe designated picnic areagrills.
Thepark rangerswill samplethemicroclimate of representative
locations in the recreation area and make the appropriate
determination. If thefollowing criteriaare met, charcoal fires
will beprohibited until suchtimeasthecritica firewesther has

subsided:

Wind - northeast direction and greater than 15
mph

Temperature - greater than 85° F

RdativeHumidity - lessthan 20 percent
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L afayette Recreation Area. Inadditionto FRPP directives, this
FMP providesthefollowing recommendations:

* Duringfireseason, critical weather conditions may warrant
prohibiting charcoa firesinthedesignated picnic aress. Park
rangers will sample the microclimate at their respective
reservoirsand make the appropriate determination. If the
wind, temperature, and relative humidity criteriadescribed
abovearemet, charcod fireswill beprohibited until suchtime
thecritical fireweather hassubsided.

* Sign and enforce provisions that wood fires, including
compressed logs, areprohibited at all times.

Environmental Protections

Fire suppression activitesareimplemented within aframework of
environmental protection directives, asdiscussed bel ow.

Ground Constraints

Firefighting and fuel management ground accessfor vehiclesand
mechanical equipment will belimited to primary, secondary, and/or fire
trailsthroughout the watershed, except for grassand and woodland areas
with sidedopesof lessthan 30 percent, Mechanica equipment (bulldozer)
may operate on ridgeswith slopes of lessthan 50 percent, except when
designated asasensitiveareadueto soil erosion, cultural or archeol ogical
gte, isan areawherearare, threatened, or endangered speciesisknownto
occur.

Delivery of Aerial FireChemicalsDirection
Aerial ddlivery of firechemicals(fire suppressant Class A foam
and long-term fireretardant) will not bewithin 200 feet of ariparian zone,
water course, pond, or reservoir. Ground applied firechemicaswill not be
used within 100 feet of an active water course, pond or reservoirs.

Water SourceConstraints

TheFMP Gl Sdataliststhelocationsof al water courses, ponds,
and reservoirson District watershed lands by sizeand FM U location.

Fire suppression activities
are implemented within a
framework of environmental

protection directives.
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Public Education

Other Constraints

Other fire management directives related to environmental
protectionsaresummarizedin Table4-1.

Fire Prevention Education

Fire prevention education isencouraged by the EBWMP. Mgjor
activitiesinclude public participation and support of firesafe councils.

PublicParticipation

TheDidtrict donecannot feasibly prevent dl wildfiresthat occur on
or spread through watershed landsfrom reaching adjacent properties. The
spread of wildfire across shared property boundaries can be minimized
through cooperative planning, andissuesintheinterfaceareaare consdered
inlocal land use planning implementation with other landownersin each
reservoir watershed. Thisstrategic planning approachwill improvefire
management efficiency and effectiveness by setting prioritiesthat reflect
key firemanagement goal sand avail ablefire suppression resources.

FiresafeCouncils

Oneof the best public participation programsbeing implemented
around the Stateisthe Firesafe Council Program. This program brings
locd citizen, homeowner associations, fireagencies, insurance companies,
city and county planners, architects, devel opers, environmenta groups, and
public utility representativestogether to discusstheloca wildfireproblems,
recommended solutions, and jointly approach (asone united body) local
governmental officials for the establishment of appropriate codes,
ordinances, and financesto resol vefire protection problems.

TheDistrict worksclosaly with CDF, ContraCostaFire, Moraga/
Orinda, and San Ramon Valley Fire agenciesinimplementing aDiablo
Firesafe Council.
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Table4-1

FireManagement Directives

Method
Ground Suppression
Engineor Mobile
Pumping Units (Type l11/1V
Engines/All Wheel Drive
Vehicles)

Type /Il Engines

Support Units

(Water Tenders)

Ground Disturbing
Equipment (Bulldozer)

Directives

Direct attack permitted / not permitted.
Mobile attack restricted in roadless
areas greater than 20% slopes.
Indirect attack encouraged to minimize
any resource damage due to ground
disturbing direct attack operations.

Restricted to 150 feet from roadway in
grassland, savannah, or low understory
fuels.

Restricted to 50 feet from roadway in
moderate to heavy vegetative fuels.
Restricted in roadless areas.

Restricted to existing roads and
firebreaksonly.

Drafting out of lakesallowed at locations
designated on the unit map.

Restricted use on slopes greater than
35% slope.
Do not construct afire control line with
a bulldozer within 100 feet of riparian
habitat.
Do not enter riparian habitat with a
bulldozer prior to consultation with Fish
and Wildlife staff.
Restrict construction by bulldozer to
establish firebreaks, roadsand principal
and spur ridgetopsin sensitive habitat.
Avoid use within 300 feet of known or
suspected cultural resource site.
Bulldozer uselimited to the construction
or support of pre-designated control lines
as shown on the FMU map.
Mop-up activities should be conducted
in such a manner to ground disturbance
in high resource value areas.
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Method
Aerial Retardant
Use of Air Attack .
(Dispatch/Request)
Immediate Dispatch .

Helicopter or Other Aerial
Fire Chemical Déelivery
Systems (High Vaue Areas)

Aerial Fire Retardant and
Class A Foam Fire
Suppressant from Fixed-Wing
and Rotary Wing Aircraft .

Fuel Reduction
General Activities .

Directives

Permitted/Not Permitted.

Onal fireresponses during Foehnwind
conditions Orange (Very High) or higher
FDR days.

On all fire responses during Yellow
(High) or higher FDR days.

On all fire responses during Orange
(Very High) or higher FDR days.

Keep at least 200 feet from any
reservoir, water source, or riparian
habitat water course.

Allowed to the extent that ground-base
resources and rotor-wing water dropping
capability aresuccessful inachievingfire
containment.

Avoid non-emergency removal of
vegetation with exception of designated
treatments or grazing.

Coordinate non-emergency removal of
ESA vegetation Digtrict Fishand Wildlife
staff and US Fish and Wildlife Services.

Maintain 100 feet of “defensible space”
when District property is adjacent to
interface area or structures.

Construct and maintain firebreaks only
at areas designated on the FMU map.

M aintain existing roadways designated
on the FMU map.
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Cooperative Fire Planning

In addition to public education, the District is very active in
cooperativefireplanning.

Cooper ative FireManagement | nvolvement. TheDidtrictisa
member of theHillsAreaFire ChiefsAssociation. Didtrict staff participates
inthedeve opment of anintegrated, multiagency planfor firehazard mitigetion
and vegetation management inthe East Bay Hills. Theproject sponsor is
the East Bay HillsVegetation Management Consortium, comprised of the
fallowing:

Citiesof Berkeley, Oakland, and Piedmont
EBRPD

Didrict

Univergty of Cdiforniaat Berkeley
Lawrence Berkeley Laboratory

Pecific Gasand Electric

CDF

Theplanning areaincludesagpproximately 58 squaremilesextending
from the northern city limits of Berkeley to the southern boundary of
Oakland. Theplanning effort identified and mapped high firehazard aress,
devel oped management and treatment prescriptionsfor vegetation on public
lands to reduce fire hazards, and developed prescriptions for private
residences and landscapesto reducetherisk of wildfire.

Coordinated Resour ce M anagement Plans (CRMP). There
are many opportunitiesfor the District to coordinate fuel management
activitieswith oneor morepartners. The CRMP processisalegd document
that establisheswhat isto beaccomplished, by whom, financia obligations,
and sharing of personnel and equipment among partners. The CRMP
minimizeslegal constraintsby documenting how all signature partieswill
contribute to the final product, which is designed to meet all parties
objectives. The CRMP has been used successfully many timeswithin
California and provides the best process known to date for multiple
jurisdictional participation and funding of acommon goal. Direction for
CRMPactivitiesisprovided inthe EBWMP.
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Fire research studies strongly
support the fact that when
adequate “ defensible space” is
provided and structures have
well maintained Class A
roofing, over 97 percent of the
structures can be protected, with
a minimum of damage, from
wildland fires burning during
extreme fire weather conditions

Protection of Life and Property

Theprotection of humanlifeand providing for public safety isaways
the foremost priority of fire protection. The encroachment of urban
development near or adjacent to District watershed landswithout adequate
consideration for fire protection needs diverts valuablefire protection
activitiesfrom the management of thereservoir watershed landsto these
perimeter interface or intermix aress.

Thehistory of major conflagrationsin the Oakland or Berkeley
interfaceisavauabletool toremind resdentsof thefireissueand theneed
to maintain community and regional awareness. Individua homeowners
have the sole responsibility to provide for an appropriate residential
“defensible space”’ sothat any wildlandfire lossesto adjacent resdential
areaswill beminimized. Fireresearch studiesstrongly support thefact that
when adequate “ defensible space” is provided and structures have well
maintained Class A roofing, over 97 percent of the structures can be
protected, withaminimum of damage, fromwildland firesburning during
extremefireweather conditions.

Theprotection of lifeand safety inrecreational areaslocatedina
wildland environment requires effectivefire prevention protection and
evacuation strategieswhichinclude“firesafe’ egressfor watershed users
and ingressfor fire suppression personnel. Thisstrategy may include
designated “ safe refuge” areas. Unplanned or ineffective evacuation
procedurescandgnificantly divert suppression activitiesaway fromwildliand
firecontrol into evacuation and rescue.

The protection of life aso includes the safety of District and
responding Fire Department personnel whilefighting awildlandfire. Pre-
planned “firesafe’ road treetmentsincreasefirefighter safety whileproviding
logical control linesfor indirect attack. Des gnating evacuation procedures
forinterfaceor recregtiona areasminimizestheneedfor risk of lifeto evacuate
or rescueresidents and watershed users.
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Table4-2 summarizesinterface/intermix areasadjacent to Digtrict
watershed lands, and Table 4-3 summarizestherecreational areas. The
paragraphs below identify key firemanagement issuesfor thesearess.

Table 4-2

Overview of Interface/lntermix Areas Adjacent to District
Watershed Lands

Type

Clearly defined
interface

Fuel load or
hazard increases
between the
District boundary
and the interface

Intermix (most
seriousproblem
areas)

Description Interface Areas

District landsconsist of - Hercules (Refugio Valley)
low-volumegrassand - Pinole (adjacent to Marcus
fuels. These are Court)

effectively managed by - Carriage HillsNorth
grazing orimplementing - Carriage Hills South

stubble management - Lafayette Reservoir
aongtheDistrict (Lafayette/Orinda/ Moraga)
perimeter. - Moraga

- Rancho Laguna Park
(southeastern portion of
devel opment)
- Castro Valley
- Larch Avenue Area
District fire protection - Pinole (northeast of Marcus
activities are focused Court)
onfire control and - Pinole Valley Park
homeowner education. - Rancho Laguna Park
(northeastern portion)
Future Development Areas
- Gateway
- Castro Ranch

Community involvement - El Toyonal

is necessary for - Orinda/Bear Creek Interface
implementation of - Bear Creek/Happy Valley
effectivefire protection - Hampton Road
measures. - PineHills Court

- Canyon
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Hercules Interface

Hercules I nterface

and Pinole Ridge

Table 4-3

Overview of Recreational Areas

Recreational Area FMU Watershed Jurisdiction

San Pablo Reservoir 7,8,5 SanPablo District Watershed Lands
Lafayette Reservair 16 Lafayette District Watershed Lands

L ake Chabot 32 Lake Chabot District Watershed Lands
Cdifornia Shakespeare 14 San Pablo District Watershed Lands
Ampitheater
Kennedy Grove 5 San Pablo EBRPD, W*
Regional Recreation
Area
Wildcat Canyon 6 San Pablo EBRPD, W*

Tilden Nature Area 12 San Pablo EBRPD, W*

Tilden Regional Park 13 San Pablo EBRPD, W*

Raobert Sibley Volcanic 17 San Pablo EBRPD, W*
Preserve

Redwood Regional 18 Upper San EBRPD, W*

Park Leandro
Anthony Chabot Park 32 Chabot EBRPD, W*
BrionesRegional Park 10,11  Briones EBRPD, E**
Las Trampas Regional 23 Upper San EBRPD, E**
Wilderness Leandro

*EBRPD - Recreation Areas Adjacent to District’s Western Boundary.
**EBRPD - Recreation Areas Adjacent to District’s Eastern Boundary.

Hercules/ HannaRanch Development (FMU 1) : Theresdentia
areaislocated in the Refugio Creek Basin which directly abuts District
property inthe northwestern portion of SimasValley. The devel opment
currently maintainsexcellent “ defensible space” around the eastern and
northern boundary with Didtrict lands, dl structureshave ClassA fireres stant
tileroofs. Thevegetation on adjacent District watershed lands isprimarily
annud grasdands.

Themost seriousfire concernregarding the Herculesinterfaceis
PinoleRidge, which separatesthe devel oped Herculesareafrom the Pinole
interface. A number of home sitesthat have been developed along the
ridge’ s north facing slopes lack adequate defensible space and proper
roofing. Much of thisridgeineisbeing managed asopen space buffer. The
north facing dope exhibitsamoderateto highfuel inventory rating.
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Pinole Ridge would be most susceptible during Foehn wind
conditionswhereeast or northeast windscould push wildland firewestward
along theridge or southwest over theridgetowardsthe Pinoleinterface.

Trespass and unauthorized activitiesincreasefirerisk along the
Herculesinterfacearea Potentid firerisk ispartidly mitigated by maintaining
a60 foot widedisklinedong the property boundary. Thelow-volumefue
inventory resulting from stubble management activitieson adjacent Digtrict
watershed landsand Simas Road arethe most strategiclocationsto control
awildlandfirefrom soreading westward toward theinterface areaor adjacent

ridgdine

Pinole(FMU 1): Theresdentid areadirectly abutsDidrict property
along Marcus Court in the southwestern corner of FMU 1 and continues
eastward a ong the northwestern boundary of FMU 1. Theeastern portion
of thePinoleinterface (Wright Avenue, Wright Court) isseparated fromthe
District watershed lands by high volumefuel typeslocated on anorth-
facing dope. The predominant vegetation on adjacent District watershed
landsislow-volumeannua grasdand.

Wildland firespread northward upd opefromAlhambraValley Road
toward the eastern portion of theinterface areaor Pinole Ridgewould be
thegreatest concernfor thisarea. Many of thehomesinthePinoleinterface
haveinadequate roofing (wood-shake) and would be susceptibleto faling
firebrands, especially under highwind conditions. Asfiretendsto burn
faster upd ope, topography will carry wildland firenorth towardsthisinterface
under NFW conditions. Foehnwindswill push the spread of wildlandfire
westward and upslopetowardsthe Pinoleinterface area.

Marcus Court serves as an accessible paved firebreak between
theannual grasdand vegetation on District watershed landsand thehomes
located onthewestern side of the street. TheDistrict maintainsadiskline
that increasesfire protection and mitigates potential firerisk alongthe

perimeter of itsproperty.

Thehomesdong Pfeiffer Lanedirectly abut Didtrict landsandwould
beat risk, especialy under Foehn wind conditionswherefire spread would
bewestward toward thisinterface area.

Assome of the Pinoleinterface arearemainsundeveloped andis
designated for resdential development, aproactive Didtrict involvementin
review of thisdevelopment isneeded to protect watershed management
objectivesand minimizefuture Disgtrict fire protection measures.
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4-14

PinoleValley Park (FMU 3): The Pinoleinterfacelocated south of
PinoleValley Road is adjacent to anorth-facing slope with moderate to
high hazard fuels. Foehnwindswould pushfirewestward alongthisridge
above Pinole Valley Park. Many of the homes |located south of Pinole
Valley Road lack adequate defensible space and proper roofing. A
westward or southwestern spread of wildland fireupd opefrom PinoleValley
Road would be aserious concern to the urban interface of Pinole, eastern
El Sobrante, and northeastern Richmond.

Richmond/ CarriageHills(FMU 3): Located north of Castro Ranch
Road, the eastern perimeter of thisinterface directly abutsthe District
watershed lands. Backyard vegetation (Carriage Drive, Buckboard Way,
and Chariot Court) and fencesprovidethe only buffer betweenthe Digtrict
landsand thestructures. Periodic monitoring of the urban vegetation dong
this perimeter will be necessary in futureyears. The District currently
maintainslow-volumeannud grasdandfue andadisk linedongtheinterface
perimeter, whiletheurban vegetationiswell maintained andirrigated.

Fireignitionssouth of PinoleValley Road/AlhambraValley Road
and west of Castro Ranch Road have the potential to spread westward
upd opetoward thisinterfacearea. Thiswestward firespread pattern would
bedigned with prevailing windswhen Foehnwindsoccur.

Richmond/ CarriageHills(FMU 5): L ocated south of Castro Ranch
Road, theinterfacewas devel oped into awoodland on anorth-facing dope.
Thegrowth and expansion of urban vegetation isexpected tointermix with
wildland vegetationin futureyears. Thisintermix of vegetationwill be
susceptibleto higher fireintensity under highfiredanger days, specificaly
aongthewestern and southern perimeter of theinterfacearea. Thebackyard
landscapedong the eastern perimeter of thisdevel opment (Glenwood Way,
Saddleback Court) directly abutsthe District watershed lands.

Fireignitionssouth of Castro Ranch Road will burn updopeaong
the eastern perimeter of thisinterface. Thegreatest concernwill occur
when Foehn winds align with topography to push wildland fire spread
westward toward thisinterface area. The Digtrict currently maintainslow-
volumeannua grasdand fuel and adisk linea ong theinterface perimeter,
whilethe urban vegetationiswell maintained andirrigated.
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Thehighest fire severity will occur along thewestern and southern
perimeter of the Carriage Hills South interface. This areais located
downdope of FMU 5. Wildland fire spread would typically be upslope
away from the interface, especially under (north or east) Foehn wind
conditionswhen fire severity would be most severe on thisnorth-facing
dope. Firespread would bedifficult to control and thereforerepresentsa
potentia threst to the San Pabl o reservoir watershed refugium zoneof FMU
5. Thevegetation changesto alow-volumeannua grassand vegetation at
the Digtrict boundary.

Castro Ranch (FMU 5): Thisareaislocated south of Castro Ranch
Road and west of Carriage Hills South. Devel opment of thisareawould
significantly impact the management of the reservoir watershed refugium
zonein FMU 5and would present smilar concernsasthe south and eastern
perimeter of the Carriage Hillsinterface.

Richmond/ El Sobrante (FMU 6): The Digtrict watershed lands of
FMU 6 and upslope of San Pablo Dam Road arelocated just south of this
interfacearead ong San Pablo Ridge. Although prevailingwindswould not
typicdly dignwithwildlandfire spreadinthisares, afireignition occurring
inthe bowl-shaped ravine southwest of the San Pablo Dam would spread
upslope along San Pablo Ridge above theinterface area. Many of the
homes south of San Pablo Dam Road do not have adequate roofing or
defensible space.

MonteVista/ El Toyond Interface(FMU 13, FMU 15) The City
of Orindainterface abuts District watershed lands and islocated west of
Camino Pablo Road and south of Wildcat Canyon Road. The poorly
maintained and dense urban intermix of north slope vegetation, lack of
adequate roofing and/or defens ble space, and narrow winding roadswill
all contributeto asignificant urban conflagration if awildland fire spreads
through thisinterface, specificaly under Foehnwind conditions.

The southern perimeter of the EI Toyonal interfacedirectly abuts
FMU 15 and representsthe most seriousfire hazard and limited access
area. A denseriparian wood and runsups opefrom OrindaWay northwest
into the El Toyonal interface. At the interface boundary with District
watershed lands, thefuel complex indudesurban vegetationwith eucayptus,
pinesand avariety of shrubsthat sgnificantly increasetheoverdl fud load.
Thisurban fuel complex will result in extremefire severity under Foehn
wind conditions. The homes are located on both sides of the drainage
along the District boundary with narrow limited accesslanes.
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Sleepy Hollow Goat

Grazing Area

Many of the El Toyond structureshave shake/shingleor inadequate
roofing and/or accumulationsof pineneedlesor debristhat will beexcedl lent
receptaclesfor potentia firebrands (spot fires) created by awildlandfire.

Pacific Gas and Electric (PG& E) owns an easement along this
southern perimeter adjacent to the District property and the El Toyonal
interface. Treesaregrowing under and into these power linesrepresenting
both afireignition threat and opportunity for astrategic fuelbreak adjacent
totheinterface. TheDigtrict hasestablished afuelbreak inthe southwestern
corner of the El Toyona north of theriparian drainage and west of Orinda
Way. A cooperativeventurewith PG& E to establish ashaded fuel break
alongtheDistrict and interface boundary isdesperatel y needed.

Thelow to moderatefuelssurrounding the El Toyond interfaceare
duetoaggressveDidrict fud management activity. Asmost of thehazardous
fuelsarelocatedinthe urbaninterface, the Digtrict will not be ableto protect
thisinterfacefromwildland fire without support of theresidents.

CDF hasstarted aFire Safe Council for Contra Costa County to
educatetheresidentsof Moraga, Orinda, L afayette, and other communities
of the wildland fire issues. Residents of this community should be
encouraged to beinvolvedinthisprocess.

Orinda- Bear Creek Interface (FMU 11): TheOrindainterface
with District watershed landsruns eastward from Camino Pablo Road to
Happy Valey Road. A significant portion of theinterfaceincludeshomes
devel oped under thewoodland vegetation, creating an urbanintermix fue bed
of ornamental vegetation and woodland fudls. TheDidtrict hasimplemented
an extensive and effective fuel management program aong itsboundary
withthisintermix area. Combinationsof treatments have been utilized,
including livestock grazing and goat grazing around Sleepy Hollow Schoal.

While this area would still be susceptible under Foehn wind
conditions, most of the ups opeinterface boundary has been strategically
treated. Roadsand accessaresignificantly improvedin comparisonwith
the El Toyond interface.
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Theonly significant problem areaisthe newly developed homes
along OrindaView Road inthe eastern portion of FMU 11. Thesehomes
arelocated on top of aridgetop under ablack oak woodland adjacent to
the District boundary. Many do not have adequatefire protectionfroma
fireburning upsopefrom Bear Creek Road toward thislocation. Thereis
no access behind these homes or below their location. Thisareawould be
even more susceptible under Foehnwind conditionsthat will intensify fire
behavior asit movesup thissope.

Hampton Road (FMU 9): Thisrural development consstsof afew
scattered homes adjacent to Hampton Road.  Some of these homes back
into aslope consisting of heavy vegetation. Accessto these homesis
possible, and the County hasrecently reduced the significant buildup of
fuelsalong Hampton Road whichwould have madethisroad usdessinthe
past under Foehnwind conditions. Hampton Road isavauablelink inthe
protection of FMU 9 and the San Pabl o Watershed to thewest under these
conditions.

PineHills(FMU 18): Thisintermix combinesdense vegetation,
tightly spaced homes, inadequate roofing (woodshake), narrow roads, and
lack of defengblegpace. Itislocated dongtheridgetop just east of Pinehurst
Road. Tothewest is Shepherd Canyon of Oakland whichinitscurrent
landscape compositionissimilar totheareainvolved in the 1991 Oakland
fire

Thisintermix areadirectly abuts District watershed landsof FMU
18 andislocated above an east facing dopethat trangtionsfrom Redwood
to Hardwood Forest midsope. Thetop of thisdope has dense pockets of
brushand asmall eucalyptusgrove. The District hasthinned and logged
thisgrove and annually maintainsthe eastern perimeter of thisarea(along
PineHillsCourt) withadisk lineor mowing.

EBRPD maintainsalarger eucayptusgrovein Redwood Regiona
Park just southeast of thislocation in a park-like setting with a well-
maintained understory. A biketrail running fromthe park along District
watershed landsexhibitsdense brush at thetop of theeast facing dopethat
could produce firebrands under Foehn wind conditions. The PineHills
intermix would be asignificant receptaclefor thesefire brands.

Pine Hills Court
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Canyon (FMU 19): TheDigrict landsareintertwined throughthis
intermix community, where homeslack adequatefire protection measures.
Thelandscape and rural land usewouldincreasefireintensity, whilethe
roadsarenarrow and poorly maintained. Thisintermix areaisat sgnificant
risk under aFoehn wind condition. The District also ownsland to the
southeast of thislocation, whereasenescent knobconepineforest islocated.
A rehabilitation of thisplant community will enhancebiodiveraty andincreese
fireprotection for the Canyon residentsfrom wildland fire spread under
Foehnwind conditions.

Moragalnterface(FMU 21): TheMoragainterfacedirectly abuts
the eastern boundary of FMU 21. The District watershed lands consist of
a combination of grassland, riparian, and hardwood forest vegetation
classfications. Thenorthernthird of thisinterfaceisbuffered from District
watershed lands by riparian vegetation, whiletheremainder isprimarily
grassand occasionally hardwood forest. TheDistrict hasactively grazed
thisinterfaceareato maintain low volumefud loads. Thehomesarelocated
downd ope of the District watershed lands and woul d be most susceptible
under normd fireweather prevailing winds, however, theeast facing aspect
and upsl opelocation would reducetheimpactsof wildland fire spreading
fromwest to east toward theinterface. Fireignitionsoccurringaongthis
interfacewould represent asignificant threat to the District watershed lands
upslope, especialy under hot, dry, highintensity Foehnwind conditions.
Firerisk hasbeen low in the past; however, development isincreasing
along the southern part of thisinterface.

SandersRanch - Moraga(FMU 22): The southeastern arm of the
Moragainterfacedirectly abutsavery narrow parcd of the Digtrict wetershed
lands. Thisinterface areawould be extremely susceptibleto awestward
gpreading wildland fire under Foehn wind conditions.

Thenorthern part of thisinterfaceisdevel opedinto awoodland
and would bemost susceptibleunder Foehnwinds. The District watershed
lands(grasd ands) providethemost sirategiclocationfor stubblemanagement
or grazing to reduce potentia fuel loadsand resulting fireintengty.

The FM P recommends grazing of thisareaor extensive stubble
management to minimizethe potentid fireintengty adjacent tothisinterface.
Thereisvery littlethat the District can do inthe northern portion of this
watershed without involvement of the homeowners.
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Castro Vdley (FMU 31): TheCastro Valley interfaceisalong the
southern perimeter of the District watershed lands. Thevegetationonthe
Didrictlandsisprimarily grasdand andisrecommended for grazing of subble
management. Thisareaisdefensibleunder normal fireweather prevailing
windsor under Foehn wind conditions.

Castro Valley (FMU 33): Thisportion of the Castro Valey interface
islocated near the southeastern corner of District watershed landson a
ridgewhichisseparated fromtheDidtrict landsby aheavily wooded drainage.

The FMP recommends road treatments along the District’s
southeastern perimeter of the watershed landsto enhance wildland fire
control. Any additiond fireprotection activitiesfor thisinterfacein Alameda
County will requireacooperativeeffort of thehomeowners, City of Castro
Valley, and Alameda County. The vegetation onthe southern end of this
ridgeismore sparse, reducing the potential threat to these homes.

San Pablo Recreational Area: Located in FMU 7, this unit has
recorded more historical fireignitionsthan any other FMU on District
watershed lands. Firespread hasbeen minimal duetothetimeof ignitions,
location, typeof fudls, and hazard abatement implemented in therecreation
area. Themost seriousconcernfor thisareaisfiresaferefugeand “firesafe”’
ingressand egressfor fire suppression resources. Watershed usersshould
be educated on designated firerefuge areasif awildland fire occurs, while
evacuation procedures should only be conducted when conditionsallow
safe egress without impacting ingress of fire suppression resources.
Evacuation routeswill typically bein the path of fire spread; however,
evacuees can berouted out Old San Pablo Dam Road away from thefire.
When evacuation isnot feasible safe areas should designated.

TheDistrict fireresponse staff islocated at the nearby Watershed
Headquarters on the southern perimeter of the San Pablo Recreational
Area. Firespread would typically be updopetoward either Old San Pablo
Dam Road or San Pablo Dam Road. Themost serious conditionsfor fire
ignitionsinthisFMU will occur under Foehn wind conditions. “Firesafe”
road treatments have been designated for both roadsand providelogical
fire containment areasin the case of larger wildland firesoccurringinthis
area. Closures and restricted use are highly recommended for this
recreational areaunder high fire danger, Foehn wind conditions,

L afayette Reservoir: Thereservoir islocated in the bow! shaped
L afayette Reservoir watershed (FMU 16), whichiscompletely encircled
by urban interface areasof Orinda, Lafayette, and Moraga. TheDistrict



Section 4

FIRE MANAGEMENT IMPLEMENTATION

4-20

hasundertaken extensive fuel management in thiswatershed to minimize
thepotentid of highintensity wildfire. Firespread will typicaly beupdope
away fromthereservoir toward therim or interface areas. Fire spread and
fireintensity will be greater on the eastern portion of thewatershed during
normal firewesather asthey arein alignment with prolonged solar exposure
on awest facing aspect, upslope topography, and normal fire weather
prevailingwind conditions.

Under Foehn wind conditions, thewestern portion of thewatershed
ismost susceptibleto higher fireintensity and faster rates of spread updope
duetotheinfluenceof thesehot, dry, highintensity east or northeast winds.

TheRimTrall Roadisakey drategicfirecontainmentline. Grasdand
fuelshave been annually disked ongthisroad. ThisFMPidentifiesthis
road asakey perimeter road and hasdesignated ‘ firesafe€' road treatment.
Closuresand restricted use are highly recommended for thisrecreationa
areaunder high firedanger, Foehn wind conditions.

California Shakesphere Ampitheater: Locatedin FMU 14 just
north of Highway 24, thislocation isintengively utilized for limited periods
of time. Fireignitionsoccurring near thislocation would spread upsope
fromthislocationin SiestaValley toward L omas Cantadas Road on the
easternsdeof thedrainage. Currently, thegrazing hasbeenremoved from
the western slopes of Siesta Valley. Fire spread would berapid in the
grassand vegetation, and this spread pattern would bein aignment with
prolonged solar exposure on awest facing aspect, steep topography, and
NFW prevalingwind conditions. Defensblemeasureshavebeenidentified
and implemented to provide “firesafe’ road treatments along Lomas
Cantadas Road and protect structures upslope of the theater |ocation.

Fireignitionsoccurring ontheeastern Sdeof thedrainagewill soread
upslopetoward Grizzly Peak Road. Fire spread would not beasrapid;
however, fireintensty may besgnificantly higher depending onexigtingfire
weather conditions. Whilefire spread on thisaspect doesnot represent
any mgor threet tostructures, highintensity wildlandfirewill causesgnificant
habitat damage. Thisaspect isprotected from prolonged solar exposure
and NFW prevailing wind; however, the steep topography will resultin
higher intensities or resistanceto control and faster ratesof spread. Fire
intensity and fire spread on thisaspect will besignificantly increased under
Foehn wind conditions. As accessis severely limited on this aspect,
defensible measures have been undertaken to provide “firesafe”’ road
treatmentsalong Grizzly Peak Road.
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Fireignitionsoccurring south of the Ampitheater along the north
sideof Highway 24 may present significant evacuation concerns, and safe
refugeareasshould bedesignated intherecreationa usearea. Pre-planned
use of thisarea should belimited when Foehn wind conditions are most
likely to occur.

Didrict Trall Sysem: Watershed trail d osuresshould beimplemented
during highfire danger rating daysunder Foehn winds conditionsand for
traillsnear interface areason extremefiredanger rating days. The65-mile
trail system traverses north and south watershed lands. Future tralil
connections may impact the eastern portion of San Pablo Reservoir
watershed and Pinole Valley. Theauthority for watershed trail closuresis
providedintheEBWMP.

EBRPD RecreationAreasAdjacent to Western Boundary. These
adjacent recreational areas represent potential fire ignition locations,
however, their location minimizesthethresat to Didtrict watershed lands. Al
EBRPD recreationa areasarelocated ups opeor onwestern sideof ridge
from Didrict watershed lands. Wildland firegoread fromwest to east toward
thewatershedisnot inadignment with topography (downd ope) and extreme
fireweather wind patterns (east to west, northeast to southwest) conditions.

Fireignitionson thewestern perimeter of District watershed lands
would typically spread upslope, against prevailing normal summertime
prevailing windstoward theserecrestiond areas. The periodic Foehnwind
conditionsthat typicaly occur in October areindignment with thisdirection
of firespread. Theserecresational areasprovideadstrategic border between
the District watershed lands and the urban interface areas of El Cerrito,
Kensngton, Berkeley, and Oakland d ong the entire western boundary with
the exception of the Caldecott Tunnel corridor. The District should work
cooperatively withEBRPD toidentify themost strategic locationsfor fire
control. A coordinated fuel management approachto establish aStrategic
Fuel M odification Network, evacuation procedures, and educationd efforts
will significantly reducethethreat to lifeand recreational facilities. This
FMP identifiesNimitz Way/Nuzum Road/Seaview Trail asthemost srategic
location for the northern watershed boundary.

BrionesRegiond Park: Bear Creek Road isasignificant firecontrol
featurethat separatesthe District Watershed lands from thisrecreational
area. Firespread fromwest to east under Foehn winds have the potential
tojump Bear Creek Road; however, thereservair, fire roads, and light
fuelswill assstinfirecontral if thissituation occurred.

Grizzly Peak Blvd.
“Before” Fire Treatment

Grizzly Peak Blvd.
“After” Fire Treatment
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LasTrampasRegional Wilderness: Firesspreading upslopeinthe
Upper San Leandro Watershed will berapid dueto steep topography, light
grasdand vegetation (occas ondly mixed with heavier fuel types), drier fuel
moisture conditions on west or south facing aspects, limited access, and
aignment with summertimeprevailingwinds. For thisreason, Rocky Ridge
Trail and Skyway South Road have beenidentified for strategic ‘firesafe
road treatmentsand will serveasalogical control line.

Rocky RidgeTrail will also serve asadefensiblelocation under
Foehnwind conditionswhen fire spread would be east to west away from
thisrecregationa areatowardthewatershed. Fireintensitieswould behighest
under these conditions, and water quality isamajor considerationinthe
management of the Upper San Leandro watershed. Fortunately for both
scenarios, nofireignitionshave beenrecordedinthisportion of thewatershed
intheDigtrict’s20 year historical firereports.

Water Quality Protection

The protection of reservoir water quality inthisFMPisbased on
watershed fire control and the use of low and moderateintensity fireto
managetheDistrict’swildland fuel inventory. The Watershed Seasonal
Firelntensity Map isthetool to identify where high intensity firewould
resultif ignition occurs.

Protecting reservoir water quaity isahigh priority for the Didgtrict.
TheDidtrict’ sreservoirsstore high-quality drinking water and emergency
water suppliesfor approximately 1.2 million water usersin Alamedaand
Contra Costa Counties. The reservoirs serve as water storage for
Mokelumne River water that isnot directly sent to one of the District’s
filteration plants. District reservoirs on East Bay watershed lands are
summarizedin Table4-4.
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Table 4-4

District Reservoirs on East Bay Watershed Lands

Reservoir Drinking Mokelumne Runoff Watershed Capacity Reservoir
Water Average Acres(sgmi) (acft)  Acres

Briones Primary 53% 22% 5280 9 60,510 670
Upper San

Leandro  Primary 40% 59% 18680 D 41,440 680
SanPablo  Primary 52% 4% 15140 24 38,600 749
Chabot Emergency 14% 36% 7720 12 10,350 325
Lafayette  Emergency 0% 100% 760 1 4,250 106

Local water runoff from the District’s East Bay watershed lands
contributes approximately 30,000 acre-feet of water; however, thisrunoff
can also result in the impairment of reservoir raw water quality. The
percentage of reservoir water supply provided by local runoff variesby
reservoir.

Thewatershed acres surrounding San Pablo Reservoir and Upper
San Leandro makethesetwo watershedsthe most susceptibletoincreased
levelsof water runoff. Both reservoirsare part of the on-line system for
drinking water. The San Pablo Reservoir watershed hasthe most major
sreams. TheUpper San Leandro watershed hasthe second highest number
of streamsincluding acritica confluenceof perennid streams(Kaiser Creek,
Buckhorn Creek). Maintaining the associated biofiltration processbelow
thisconfluenceiscriticd to minimizing theeffectsof soil erosoninthe Upper
San L eandro watershed.

A primary concernrelated to fire effectsin the watershed isthe
potentid for abnormally highlevelsof turbidity related toincreased erosion.
Another key concernistheload of nutrients added to ground and surface
watersduetothelack of plant uptakein the soil and ash enrichment. Fires
cause aloss of vegetation cover and disrupt the surface structure of
watershed dopes, increasing soil and rock instability. Higher intengity fires
destroy the deep-rooted vegetation.

Theimpact of these potential fire effectsisminimized when the
biofiltration effect of riparian vegetationismaintained, largetreesor shrubs
survive, dopeisflat, degradation of plant root structureisminima, post-fire
revegetationisrapid, or durationfromfireeventtorainfal periodisextended.
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Whilefuel management activities provide benefitsin minimizing
thepotentia for highintengity or wide scalewildlandfires, these activities
may causeimmediateimpactsto water quality associated with thereduction
of vegetation cover, impactson soil, andincreased runoff. Theseimpacts
can be minimized by selecting the most appropriate technique among a
widearray of fuel management aternativesincluding biological grazing,
manual labor, and mechanical methods.

Fuel management Site selectionisalso animportant water quality
congderation. Projects|ocated within reservoir watershed refugium zone
FMUsmust bemorestrategicin Size, effectiveness, implementation, and
type. Thedegreeof impact withinthereservoir watershed refugium zone
will vary by itslocation. Ridgetopsprovidethemost effectivetopographic
featurefor wildlandfirecontrol. Fuel managementinthisFMPdirategicaly
focuses on enhancing existing wildland fire control featuresand not wider
scalefuel reduction. Ridgetopsare also located the furthest distance
fromthereservoir and are most commonly buffered by heavily vegetated
dopesandriparian biofiltration aress.

Soil erosionandlanddide potentia vary by location. Most of the
watershed soils are classified in the Millsholm-L os Gatos-L os Osos
Association. Thesearesteeply doping, eroding soils, and easily compacted
Clay loams. Approximately 55 percent of the District’swatershed land
soils wererated as* high” or “very high” erosion hazards.

Important areas of erosion identified asHigh to Very High Soil
ErosonHazard Areasinclude:

FMU 1 Eastern perimeter

FMU 2 Drainagejust west of SimasRoad/ Windmill
FMU 3 AlongAlhambraValley Road

FMU 4 All elevated dopes

FMU 8 Scow Canyon and Sobrante Ridge

FMU 9 Entireunit

FMU 10 Watershed directly north of Brionesreservoir
FMU 11 Watershed directly south of Brionesreservoir
FMU 14 Western half of unit (Caldecott Tunnel area)
FMU 15 Western haf of unit

Theentire southern watershed area, including almost 80 percent
of the Upper San Leandro Reservoir watershed, wasidentified asHigh or
Very High erosion hazard areas. The exemptionsincludethe Rocky Ridge
cliff areaand FMU 22 just east of Sanders Ranch.
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Water quality vulnerability zonesaredefined for grazing andfire
management based on environmental factorsthat control erosion and the
fate and transport of microorganismsfromtheland surfaceinto reservoir
tributaries. Table4-5identifiesthecriteriafor defining thesezones.

Table 4-5

Preliminary Criteria For Defining Water Quality
Vulnerability Zones For Grazing and Fire management

Micr oor ganisms

Water Quality Sensitivity Zones

GIS Parameter High Medium L ow

Sails clay loam sand and bigger

Vegetation Forested areas Woodland, grassland

scrub chaparral

Sope >30% 1510 20% < 15%

Proximity to water < 300 Feet None > 300 Feet
Particulates

Soils clay, clay loam, loan, sandy sand/gravel,

sltyclayloam loam,gravelly  sand, rocks,
loam, silty loam outcropings

Vegetation grassand Woodland, Forested areas
scrub chaparral

Slope > 30% 15 to 20% <15%

Proximity towater < 300 feet None > 300 feet
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Biodiver sity

Inthemanagement of itswatershed landsand reservoirs, the Digtrict
has committed to “ maintaining and enhancing biodiversity by actively
maintaining natural ecosystem processes, especially thosethat protect or
enhancewater quality.” The FMPutilizesthisapproach by focusing onthe
impactsof different fireintensitieson thewatershed landscape. Planning by
FMUs allows direction to be based on landscape objectives such as
biodivergity whilemai ntaining and maximizing wildfire control and meeting
water quaity objectives.

Fireplaysacritical roleinthebiodiversity of awatershed. Long
cyclesof fireexclusonwill resultinalessdiverselandscape of vegetative
fuels. Plant communitieswill becomemoreuniformover time. Annua or
short-lived herbaceous or grass speciesout compete other perennid species
that require periodicfirefor regeneration. Asshrubsreachtheir maximum
height, the canopy favors shadetolerant speciesin the understory. Dead
material and litter begin to accumulate asashrub stand ages, resulting in
higher burning intensitieswhen exposed towildfire. Thesehigher burning
intengtieswill produce more uniform damageto thevegetation, decreasing
thediversity of fuelsduring recovery. A similar processtakesplacein
woodland or forest plant communitieswhen the tree canopy shadesthe
shrub and understory fuels.

Wildland fire damageto wildlife popul ations and plant species
dependsontheintensity and acreage of theburned area. Highintengty fire
can cause significant fragmentation or modification of key habitat aress.
Biodiversity isreduced when asingle speciesdominatesaplant community
or theplant community iseven-aged.

Introducing variousintensities of fireto astand or woodlandina
mosalc pattern over timecan add diversity, especidly whenfireburn patterns
arelessuniform. Prescribed firecan be utilized toincreasebiodiversity by
establishing adiversewatershed |andscape of age classes, fire-followers,
and preferred species. Thisagpproach will also minimizetheeffectsof high
intensity or widespreading wildland fires. Understanding and monitoring
differencesinfireintensity on plant communitiesor vegetation typeswill
provide the framework to utilize prescribed fire to achieve watershed
management objectivesand replicate naturd fireregimes. Utilizing naturd
processes such asfirewill bethe primary strategy for the management of
vegetationinthe FMUslocated in thereservoir watershed refugium zone.
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The District Fisheries and Wildlife staff developed a set of
“Biodiversity Guiddines’ to serveasareference document in addressing
wildlifevaluesonthewatershed. Thisdocument provided strategiesand
information relating to the management of Federal and State Endangered
and Threatened species and candidate speciesand their “ critical habitat”
known to occur onthe District watershed lands. Steelhead and itscritical
habitat have beenlisted sincethe production of thisdocument. However,
information was provided on expectation of their proposed listing and
previous “candidate’ status. The guidelines help determine the most
appropriate management tool for implementing variousfire management
activities

Management of critical habitat isdynamicwith new information or
literature constantly being documented. Changesinlaw alter thelegal
requirementsfor managing thishabitat. The GIS based FMP has been
designed to provide the necessary dynamic framework to evaluate the
impacts of management changes on fire management strategies. The
Biodiversity Guidelineswere approached from the individual species
perspectiverather than the ecosystem approach. TheFisheriesandWildlife
staff feels that recommendations by habitat will be the appropriate
management approachinthefuture.

Inaddition, theguiddinesaddressnesting Stesof nativebird species
and areas of significant biodiversity. Strategiesaddressfire suppression
activitiesrelating to bulldozer use and application or retardants. The
following pre-firefud treatmentswerea so addressed: prescribed burning,
disking, grazing, mowing, plowing, brush rakeuse, and logging.

Integration of the FM P with these Biodiversity Guidelineswas
utilized to strategicaly locatefirecontrol aress. A ddicate”baance” must
bemaintained between protection of habitat initsnaturd stateand enhancing
regional wildfire protection. This balance can be achieved with
environmentally sensitive vegetation management techniquesand strategic
location of thefuel modification networksusing natural barrierssuch as
reservoirs, greenbelts, and existing road networks.

Biodiversity Guidelines provide
strategies specific to the
following species and their
habitat:

Plants  pallid manzanita
Santa Cruz tarplant
Birds  Aleutian Canada
goose
bald eagle
osprey
American peregrine
falcon
Reptiles California red-legged
frog
Alameda whipsnake
Western pond turtle
Fish steelhead
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Abatement: Actionsto avoid, minimize, reduce, eliminate, or
rectify the adverseimpactsof afire protection management practice.

Abatement M easur e: Measures proposed that would eliminate,
avoid, rectify, compensatefor, or reduce environmental effects.

Anchor Point: Anadvantageouslocation, generdly afixed location,
from which to start constructing afuelbreak, fuel modification areaor
“defensible space.”

Basn: Theentireland areatributary toaDidtrict reservoir, including
both District-owned and non-District-owned lands

Brush Management: The act of reducing brush or woody
vegetation by removal, burning, thinning, pruning up, or mowing.
Techniquesinclude: goat grazing, mowing (tractor and hand), prescribed
burning, brush rake, bulldozer tomahawk, chipping, or manual hand [abor.
Thisisan effectivetreatment in brush fuelsal ong transportation corridorsor
key fireaccessroads. Thistreatment canasobeutilized asa preparedness
actionfor prescribedfire.

Burned Areaor Acres: Sizeof fireinacres.

Conflagration: A raging, destructivefire. Often usedto describe
afireburning under extremefireweather. Thetermisalso used whena
wildlandfireburnsinto awildland/urbaninterface, destroying many sructures.

Dead Fud Moisture: Themoisturecontent infuel materia that is
dead and measured in the percentage of moistureto total weight. Dead
fuel moigtureischanged by the moisture content of air and usualy described
infour specificdifferent timelag periods. Timelagisthetimeit takesfor the
moisture content of fuelsandthe surrounding air toequaize. Thesetimelag
periodsare 1-hr, 10-hr, 100-hr and 1000-hr:

1-Hour One-hour fuelswill react to atmospheric changes
in onehour. They are piecesof vegetation ¥z
inchindiameter and smaller (grasses, needlesand

twigo).

10-Hour Ten-hour fuelswill react to atmospheric changes
inten hours. They are pieces of vegetation ¥z
inchto 1-inchindiameter (leaves, stems, large
twigo).
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100-Hour 100-hour fuelsarelarger and react to atmospheric
changesin 100 hours. They areclassified asfuels
intheone-inchto three-inch diameter size(large
limbsand small logsusudly foundinriparianand
small treeareas).

1000-Hour 1000-hour fuel saredead and downlogsand limbs
in the three-inches to 12-inches in diameter
category. These fuelswill take 1000 hours of
exposureto changethedead fuel moisture content
either upward or downward.

“Defensible Space’: The area between a structure and an
oncoming wildland firewherethe native vegetation hasbeen modified to
reduce the wildland fire threat. This areais designed to provide an
opportunity for firefightersto safely maneuver hoselinesand defend the
structure. Building setbacksand sitelocation can significantly reducethe
radiant heat and convection propertiesof awildland firearound astructure.

District Management L ands: All District watershed lands, with
theexception of Anthony Chabot Park. East Bay Regiona ParksDistrict
isrespons blefor watershed and firemanagement within the Anthony Chabot
Park. TheDigtrictisresponsblefor fireand watershed management onal
other District watershed lands, including the Chabot watershed east of
Redwood Road.

District Perimeter : Perimeter of District watershed lands.

Didrict Water shed L ands: All Digtrict-owned lands, specifically
Briones Reservoir watershed, L af ayette Reservoir watershed, San Pablo
Reservoir watershed, Upper San Leandro Reservoir watershed, Pinole
watershed, and Chabot Reservoir watershed.

Edge: Areawhere plant communitiesmeet or wheresuccessiona
stagesor vegetation conditionswithin plant communities cometogether.

Extreme Fire Behavior: A level of wildland fire behavior
characteristicsthat ordinary precludes methods of direct control action.
Oneor moreof thefollowingisusudly involved: fast ratesof wildlandfire
spread, prolific crowning and /or spotting, presenceof firewhirls, astrong
convection column. Predictability isdifficult becausesuchfiresoftenexercise
somedegree of influenceontheir environment and behaveerraticaly.
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ExtremeFireWeather (Foehn): Hot and dry weather typified
by highintensity northeasterly to easterly winds and associated with very
low relative humidity. Winds often produce strong down-canyon winds
that lead to erratic firebehavior, including firewhirlsand intense spotting.

FireBehavior: Themanner inwhichafirereactstothevariables
of fuel, weether, and topography. Usudly expressedinfireintensity (BTU’s
per squarefoot), rate of spread (feet per minute), and flamelength (in
fedt).

FireBrands. Piecesof burning building or vegetation that can be
potential sourceof forward fireignition (spotting) after transport by wind.

FireHazard: A fud complex defined by kind, arrangement, volume,
condition, and | ocation that determinesthe degree of both easeand difficulty
tosuppressawildiandfire.

Firelinelntengty (BT U/ft/sec): Amount of hest released (BTU'S)
per foot of firefront per second.

FireManagement Unit (FM U): A fireplanning unit inwhich
preparedness strategies are designed to meet watershed or resource
management objectives, designated by logical fire control or containment
criteria such as watershed basins, sub-basins, ridgetops, topographic
features, roads, or vegetation changes.

FirePrevention: Activitiesdirected at reducing the number of
firesthat gart, including public education, law enforcement, and engineering
methodsto reducefirerisk.

FireResstant Roofing: Theclassification of roofing assemblies
A, B, or Casdefinedinthe Uniform Building Code (UBC) Standard 32.7.

FireRisk: Thechanceof afirestarting as affected by the nature
and incidence of causative agents (smoking, children with matches,
equipment, electrica transmissionlines, vehicle, or arson).

Fire-Resistive Construction: Construction to resist the spread
of fire, details of which may be specified in the Building Code of the
jurisdiction. Usualy described in 2-hour and 4-hour timeincrements.

FireResponse Time: Thetimefor afire apparatusand crew to
arriveat afire, pull hose, and begin squirting water.

B-4
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GLOSSARY

FireWeather: Weather conditionswhichinfluencefirestarts, fire
behavior, or firesuppression.

FlameL ength (feet) : Averagelength of theflameat the head of
thefire. (Andternative, observable measureof firdlineintengty.)

Flammability: How easily vegetation can beignited, based upon
theamount of dead finefudl, moisture content, and relativesizeof fud.

Foehn Wind: (A German word pronounced “Fern”) Winds
created by awell established high pressure system over the Great Basin
satesand alow-pressure system off Bga, Cdlifornia. Oftenreferredtoas
SantaAnas, Devil Winds, DiabloWinds, or north eastern.

Fudbreak: A graegicaly placed fud modification or fue reduction
areaor zoneto defend from anticipated wildland fires. Fuelbreaksare
usually 100 feet or moreinwidth. Hazardousfuelsarereplaced withless
fireintensvefues(likegrassor thinned lessfireintensivevegetation). A
fuelbreak dividesfire-proneareasinto smaler parcelsfor easier firecontrol
andto provideboth accessand asafety zonefor fire suppression personnel.

Fuel Ladder: Anarrangement of surface vegetation from ground
level tothe canopy that providesfor fire spread within the vegetation.

Fuel Load: Thetotal anount (measured intons per acre) of fuel
availableto burn. Themorefuel per acre, the greater the heat output or
burningintensity. Higher fuel loadsa so represent higher resstanceto control.

Fuels (Vegetation) Management: Modification of natural
vegetationto alessfireintensity fuel bed. Inwildland/urbaninterfaceor
intermix areas, fuel management isimplemented to enhance protection for
dructuresand sengtiveareasfromwildliandfires. Thismodificationconssts
of selected techniquesto reducefuel loading, fuel bed continuity, and dead
and decadent vegetation. Techniquesinclude: limbing up of larger shrubsor
treestoremovethefud ladder, pruning out all dead vegetation, and thinning
of selected and/or undesirable vegetation. Strategic placement and
implementation are utilized to maximize fire protection and minimize
environmenta impacts.

Fuel Mode: A quantitative basis for rating fire danger and
predicting fire behavior through established mathematical models.
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GLOSSARY

Fuel Moisture: Thequantity of water inafuel particle expressed
asapercent of the oven dry weight (212 degrees Fahrenheit) of thefuel

particle.

Fuel Treatment Area: A wildland fire protection zonethat has
common, vegetation, topographic features, expected fire behavior, and
vauesat risk towildlandfire.

Habitat: Thesum of environmental conditionsof aspecific place
occupied by an organism, apopulation, or acommunity.

Heat/Unit Area (BT U/hr): Amount of heat rel eased per unit area
duringthetimethat theunit areaiswithintheflaming front. (Used withrate
of spread to approximatefireineintengty).

Horizontal Continuity: Anevaluationof thelocation of high
hazard fuelsto each other. Large continuousareas of high hazard fuels
reducefiresuppresson effectivenessunless strategi c containment and control
featuresareavailable.

HydrologicWater shed : Theentireland areatributary toaDigtrict
reservoir, including both District-owned and non-District-owned lands

I gnition Component : A measureof the probability of spot fires
resulting from firebrands (estimate spotting).

Impacts. Theenvironmenta changeor consequencesof anactivity.

I nter mix: A term used to describeawildland/urban settingwhere
gructuresareintermixed throughout thewildland, rather thaninasubdivison
layout, wherethereisaclear ddineation between structuresand thewildland.

L ate Season : The seasonal weather classification used in this
FireManagement Plan for Foehn (northeastly to easterly) wind conditions
occurring lateinthefire seasonwhenlivefuel moisturecyclesareat their
annud minimum.

Mid-FlameWind Speed: Adjusted wind speed to reflect fuel
model type. The standard height for wind measurements used by land
management agenciesis 25-feet above the ground surface, adjusted for
vegetation depth. Most firesin surfacefuel sburn below the 20-foot height.
Sincewind isslowed significantly by friction near the surface, the 20-foot
wind speed must be adjusted downward. Research has shown that a30
percent to 60 percent adjustment depending on thefuel model typewill be

required, and thisadjusted wind speed iscalled the mid-flamewind speed.
B-6
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GLOSSARY

Non-District Watershed Lands: Lands tributary to District
reservoirsand landsbut not owned by the District.

Rateof Spread (Ch/hr): Forward rate of spread of the head of
firein chainsper hour. (Estimates speed at which head of fire progresses.)

Riparian Area: Land situated along the bank of astream or other
body of water. Land directly influenced by the presence of water, e.g., dry
stream beds, stream sides, lake shores, etc. Strategic mosaic “firesafe”
designincorporatesriparian areasintheir natura satetomaintainalow fire
intengity profile, whilemaintainingasmuch of their naturd stateaspossible.

Setback: A minimum distance (usually 30to 50 feet) required by
local zoning to bemaintai ned between two structuresor between astructure
and property lines.

Shaded Fuelbreak: Woodland, riparian, partia canopy treecover
vegetation areas after hazardous fuel reduction treatments are made to
selected ground and aerid ladder fuels. They areusually 100 feet or more
inwidth. Treatment consstsof theremoval of dead vegetation, limbing up
of treesand large shrubsto 8 feet from the ground level, and selective
removal of understory shrubsand ground covers. Specid attention should
begiventomaintainingthisareainitsnatura stateor gppearance, minimizing
soil erosion, and preserving wildlife habitatsand corridors.

Spread Distance (chains) : Estimate of probable forward
movement of the head of afire during aspecified time period. (Estimate
position of firefront at somefuturetime.)

StubbleM anagement: Theact of reducing grassandforbstoa4
inch stubbleheight or lower. Techniquesinclude: animal grazing, mowing
(tractor and hand), weed-whipping, discing, retardants, chemicals, and/or
gripburning. Thisisan effectivetreatment ingrasdand fuelsnear interface
areas, along transportation corridors, or in high userecreationa aress.

Under story Management : Theact of reducing thevertica fuel
ladder or understory vegetation in woodland habitat to create a“ shaded
fuelbreak” by under burning, thinning, pruning, limbing up, multi-cutting,
axelopping, chipping, or mowing. Techniquesindude: goat grazing, mowing
(tractor and hand), prescribed burning, or manual. Thisisan effective
treatment in woodland fuels near interface areas, aong transportation
corridorsor key fireaccessroads, and in high userecreational areas.

B-7
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Vertical continuity: Representsthe separation (ladder effect)
between ground, surface, aerid, and canopy fuels.

Vegetation Management Technique Descriptions

Chipping: Chipping of designated fuel reduction (dead and live)
biomass. Chipscan bescattered onsite. Thistechniqueallowsabsorption
of raindrop energy prior to impacting soil; absorption and holding of
promoating growth of desirablevegetation; minimization of fireintensty and
spread, and reduction of landfill green-waste.

Limbing: Removal of al dead and live vegetative growth up to
eight (8) feet from the ground on mature shrubsor trees, usualy to separate
theaerial array of fuelsfrom ground and/or “ladder fuels.”

Mosaic Desgn: During vegetation management activitiesthecreation
of idands, interlinking wildlifecorridors, andirregular boundariesto create
more*edge’ for faunawhile softening the visual impact of management
activities

Multicutting (MLCTG): Cutting biomassinto pieceslessthan 4
inchesindiameter to4to6inchesinlengthand droppingonsite. Advantages
aresmilar to chipping.

Thinning: Cutting of vegetation to provide desired separation of
continuousfuels. Clustersof vegetation areallowed, provided that the
diameter of thecluster doesnot exceed fifty (50) feet. Separation of individud
or clustersof vegetation should be one-and-a-half timesthe crown height.
Thinning aso includesthe selectiveremova of pyrophytes(plantshighin
oilsor resins, such aspines, junipers, and eucalyptusglobulus).

Watershed Management: The act of using periodic fire or
prescribed fireto address remote areas of the watershed wherefire has
been excluded over time, resultinginsingle-age plant communitiesand fuel
accumulations susceptibleto high intensity wildland fire. The primary
objective istheminimization of highintensty wildfirewhilefavoringlow to
moderatefire(prescribed or wildlandfire) intengty for long-term management
of the plant community.
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GLOSSARY

Water shed Planning Zones. (Asdefinedin EBWMP)

Developed Reservoir Water shed I nter face Zone - buffer
zonedesgnatedto protect Digtrict property inwatershed areas
that are bounded by urban development, where that
development occurswithinthereservoir basin boundary.

Developed Non-reservoir Watershed Interface Zone -
buffer zone designated to protect Digtrict property in watershed
areas that are bounded by urban development, where that
development occursoutsidethereservoir basin boundary.

Reservoir Water shed Refugium Zone- consistsof al land
owned by the District withinthe physical basin boundary of a
Digtrict reservoir, except for areas identified asinterface zones
or developed Didtrict watershed lands.

Non-reservoir Water shed Refugium Zone - consists of
Digtrict property, primarily in Pinole Valley and smal portions
of the Upper San L eandro, San Pablo, and Chabot Reservoir
watersheds, that islocated outsidethebasin boundary of existing
reservoirsand adjacent to undevel oped land.

Deveoped Water shed - consstsof property that isdevel oped
or designated for recreation or water service operations.

Wildland/Ur ban I nter mix: Whererura devel opment andwildliand
fuelsmeet and intermix, with no clearly defined separation or interface.
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POLICY CRITERIA

Fire Management Plan Authorization

TheAppendix highlightsthefiremanagement directivesdrivingthe
District' sFMP. Authorizationisfound inthe EBWMP, whichiscited as
folows

East Bay Municipal Utility District. 1996. East Bay Watershed
Master Plan. February 29, 1996. With technical assistancefrom Jones&
Stokes Associates,; Brady and Associates; Dillingham Associates, REM &
Associates, Merritt Smith Consulting; Reza Ghezel bash, GIS Consultant;
and Montgomery Watson. (JSA 94-320.) Oakland, CA. (Pages 62 to
70).

The EBWMP providesfire management direction through seven
Fireand Fuel Management objectivesand 38 specific guiddines. Inaddition,
firemanagement directioniscontained in selected EBWMP guiddlinesfor
water quality, biodiversity, forestry, environmental education, cultural
resources, and GIS.

Fire and Fuels

TheDistrict’sgoal for fireand fuel management isto protect
human life and property and provide for public safety, and protect
and enhance water quality, other natural resources, and watershed
land uses.

Thefireandfud smanagement programinvolvesactivitiesconducted
to protect livesand property on and adjacent to Digtrict landsand to manage
natural resources. The District has awide range of land management
responsibilities and must make decisions that balance fire prevention
condderationswithwater quality, natural resource, and recreation program
consderationson acase-by-casebasis. Toensureregiona coordinationin
fireand fuelsmanagement planning, the EBWM P program incorporates
thoseelementsof the Vegetation Management Consortium’s(VMC's) Fire
Hazard Mitigation Program and Fuel Management Plan for the East Bay
Hills (Amphion Environmental 1995) that are consistent withthe Digtrict’s
water quality and natural resource management goals. Fire management
activitiesinclude:

Conducting firemanagement planning.

Treating vegetativefuelsto reducefire hazards.
Conducting fire prevention and suppression activities.
Using prescribed fire to manage other resources.
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Objectives
Theseven bas c objectivesfor firemanagement are presented bel ow.

» Providean gppropriatelevd of fire protectionfor al watershed
lands, emphasizing protection of life, public safety, and property
vauesininterfacearess.

*  Implement measuresto reducefirehazard to protect water qudity
fromwildfire-related soil erosion, sedimentation, and nutrient

impacts.

» Useastrategic planning approach to fire management that
ensuresfireand fuesmanagement activitiesare consstent with
the objectivesfor other resourcesto the extent practicable.

» Recognizetheimportanceof fireasanatura ecologica process,
and use prescribed burning and other techniques to reduce
hazardous fuel loads under carefully selected conditionsto
achievelong-term fire safety, water quality protection, and
biodiversity management objectives.

» Cooperate with other agencies, adjacent property owners, and
homeowner groupsand participateactively in planning processes
to devel op coordinated resource management plans (CRMPS)
and other cooperative multi-agency agreementsfor firehazard
reduction and fireincident management.

» Maintain fire management program funding that supports
implementation of adopted plan eements.

» Mantainfirefighting capability, equipment, and patrolstoretain
thebasicleve of firesafety and initial response necessary.

Guidelines
Prescribed Burning
Fire management guidelines are categorized according to the

following: prescribed burning, fuel smanagement, plowed control lines, fire
prevention, fire protection, cooperative planning, and fire suppression.

POLICY CRITERIA
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FF1

FF.2

FF.3

FF4

FFS

Continue developing and implement appropriate
prescribed burning procedures to safely and cost-
effectively meet fuel reduction and other management
objectives; test approaches such asburning during the
growing and nongrowing seasons, varying fireintensties,
and using varied prescription cycles; follow CDF
regulationsand standardsfor prescribed burning when
and whereapplicable.

Conduct ste-specificinterdisciplinary resource planning
and prepare an environmenta anaysis document for al
prescribed burns; involve appropriate watershed,
recreation, and fisheriesand wildlifemanagement saff in
theseplanning efforts.

Aspart of theannual firemanagement plan update (see
FF.32), prepare a description of the annual burn
program including individual plansfor each proposed
prescribed burn.

Comply withfederal, state, andlocd air pollution laws
and regulations in devel oping and implementing fire
management plans.

Develop andimplement amonitoring programto evd uate
impactsof prescribed burning onwater quality and other
resources.

FuelsManagement

FF.6

FF7

Establish FMUs for presuppression fire and fuels
management planning; identify strategic fuelbreak
networks, firebreaks, road access, and predicted
containment areasfor wildfiresthat may ignitein each
FMU.

Continueto uselivestock indl grasdand interface areas
where fuel reduction isnecessary; in areas of natural
resource conflict, construct additional fencingto confine
grazingto key fuel reduction areas.
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FF.8

FF.9

FF.10

FF11

FF.12

FF.13

Identify barriers(e.g., reservoirs, grazed aress, greenbdts,
roadways, trails, oak woodlands, and riparian areas) that
help retard wildfire spread and usethem asbaselinesin
edtablishing agrategicfuelbresk network to protect water
quality and reduce environmental impacts and fuel
treatment costs. Incorporate information in the GIS
database.

Design and construct new fuel modification areasof the
strategic fuelbreak network to meet other resource
congrants.

Recognize prescribed fire, vegetation management,
grazing, manual and mechanical fuelstreatments, and
possibly minimal or limited chemical treatment of
vegetation aseffectivetoolsfor reducing fire hazards.
Themost gppropriate method, or combination of methods,
will be selected based on cons stency with public safety,
natural resource management objectives, prioritiesfor
eachland management zone, and codt. Utilizegppropriate
guidelines from the VMC's Fuel Management Plan
(Amphion Environmenta 1995).

Maintain strategic fuel treatment areas, fuelbreaks,
firebreaks, and other vegetative manipulations in
high-risk areeswherefundingisavailable.

| dentify environmentdly senstiveareasand develop Site-
specificfue treatmentsto addressfirehazard andwildfire
risk in these areas; identify areas where mechanical
treatments (e.g., bulldozing, plowing, disking, and
mowing) areinappropriate.

Based on thefire management strategy presented inthe
EBWMP, modify or seek avariance from the Contra
CostaCounty Fire Protection District’' s5-acrefirebreak
grid pattern concept for dl grasdand and light brush areas
not currently being grazed. Work with the ContraCosta
County Board of Supervisors to modify the 5-acre
plowing requirements. Implement astrategic grazing and
plowing program that addresses the need to protect
sengtivewetlandsandwildliferefugia

POLICY CRITERIA
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Plowed Control Lines

FF.14

FF.15

FF.16

FF.17

FF.18

FF.19

Evaluatethe strategic value of plowed control linesand
firebreaks for fire suppression activity and fire
control. Strategic valueishigher when plowed control
lines are linked with the fuel break network and areas
with firesaferoad access. Balance strategic valuewith
environmental sensitivity of the surrounding areain
determining useof thistechnique.

L ocate plowed control lineswhere they can function
effectively in fire control and reduce surface
disturbanceand erosion potentia. Existing plowed control
linesshould beretained unlesssubstantia water quality
or other resource damageisoccurring.

Existing trailsand fire roads should be maintained and
used as control lineswhenever possibleto reducethe
need for additional sitedisturbance.

Coordinate with the District’s Fisheriesand Wildlife
Divisionand other qualified District staff for sensitive
speciesbefore constructing and maintaining plowedfire
lineswithin 300 feet of sengitive habitatsor species.

Avoid locating plowed fire lines within cultural or
archeological sites. Relocate plowed lines outside
designated sitesor use aternative methods of securing
control (e.g., hand-line construction or hoselays).

L ocate plowed fire lines outside riparian buffer zones
around streams, wetlands, or springs and seeps
unless connecting to such areas at designated pointsis
essential and can bedonewithminimal disturbance.

FirePrevention

FF.20

FF.21

Actively addressarson on watershed lands (through direct
Didrict watershed firepatrols) and continued coordination
withthe East Bay Fire Chiefs Consortium.

Implement strategic firesafetreatmentsa ong roadways,
public accessroutes, andtrallsinareasof highfuel hazard
toreducethe potentia for wildfirestoigniteand spread.
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FF.22

Deveop and adopt afiredanger rating system (based on
weather and fuel moisture conditions) and implement
userestrictionson roadways, trails, and other District
facilitiesduring extreme hazard conditions. Work with
adjacent jurisdictionsto plan strategic closures of public
roadwaysand trail sduring periodsof extremefirehazard.

FireProtection

FF.23

FF.24

FF.25

FF.26

Participate in cooperative multi-agency education
programs (with EBRPD, local fire departments and
districts, and homeowner associations) to educate
homeownersin the urban/wildland interface on how to
reducefirehazard andrisk inthose areas. Providethe
Didtrict’sbooklet “ Firescgpe L andscaping to ReduceFire
Hazard’ tointerested landowners.

In conjunction with the Water Planning Department,
evaluatethefeasibility of developing dedicated water
supply systemsfor fire suppressionin urban/ watershed
interfacearess.

Continueannua maintenanceof al necessary fireroads
(refer alsoto guideline FF.6). Assign strategic valuesto
roads based on linkage with the strategic fuelbreak
network, and basetheannual road maintenanceschedule
onthesestrategic values. Consider firesafe vegetation
treatmentsalong the highest priority fireroads.

Annually assessthe safety programfor staff participating
in prescribed burning and wildland fire suppression, and
revise asnecessary.

Cooperative Fire Protection and Presuppression Planning

FF.27

Coordinatewith other locd firesuppresson organizations,
especidly inareasof mutud jurisdiction. ContinueDidtrict
participationintheHillsEmergency Forum, VMC, and
East Bay FireChiefs Consortium.

POLICY CRITERIA
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FF.28

FF.29

FF.30

FF.31

Review and update, as necessary, memoranda of
agreement for cooperative wildland fire suppression
with CDF andlocal fire control agencies.

Annually review thetraining programfor the District's
Natural Resource Department field staff regarding
responseto wildland fireincidents, and continue active
participation in emergency interagency wildfire
suppression assistance (mutua aid).

Continueto develop and implement cross-training with
cooperativefire suppression organizations(i.e., CDF,
EBRPD, andlocd fire control agencies).

Annually provideafireresponseplanfor all East Bay
watershed landsand operationa units. Coordinatewith
participating fire suppression organi zationsto select and
adopt design criteria, standards, and BMPsfor strategic
fuelbreak networks, firebreaks, road access, and
predicted containment areasfor wildfireto minimize
erosion and protect water quality.

FireSuppression

FF.32

FF.33

FF.34

Maintain District watershed headquarters access to
regional fireinformation sources; annually review and
update, as needed, acomprehensive fire management
planincluding the proceduresfor red flag operation and
fireresponse. Annually review and update, if needed, a
comprehensive FMP.

Use contain-and-control strategiesto suppresswildfires
consistent with personnel safety, land and resource
management obj ectives, and fireand fuel smanagement
objectives.

During fire suppression activities, emphasizeindirect
attack strategiesthat use existing breaks, barriers, and
burnout procedureswhenfeasible. Useautomatic, direct
attack, and plow operationsfor fire suppression when
required by specific burning conditions.
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FF.35

FF.36

FF.37

FF.38

Achieve appropriate mop-up standards and patrol
procedures as established by the Incident Commander
beforeawildfireisdeclared out and suppression crews
arepermitted to leavethesite.

Coordinatewith other resource programsto ensure that
fireand fud smanagement programdirectionisachieved
during project work (e.g., fuels treatment in forest
management, achieving required fuel sreduction through
livestock grazing).

Coordinateclosely with District resource staff to ensure
that water quality and resource values are protected
during planning and implementation of fireand fuels
management strategies.

Review any chemicasusadinfiresuppressonfor ultimate

impactson water quality. Substitutefire suppression
chemicasthat minimizewater qudity impacts, if possible.

Water Quality

The EBWMP has 37 water quality guidelines. Thoserelated to
firemanagement are presented below.

General Guiddines

WQ.4

Deveopdesign criteria, sandard plansand specifications,
and best management practices (BMPs) asappropriate
for land uses, activities, and District watershed control
and management techniquesthat providewater quality
protection guidelinesfor livestock grazing, equestrian
stables, and other concentrated animal facilities, fishing,
boating, and marinamanagement, golf courses, resdentia
neighborhoods, onstewaste systems, ssormwater runoff
fromroadsand parking lots, commercid zones, hazardous
materia sstorage and transfer facilities, erosion control,
fire road and hiking trail routing, construction, and
mai ntenance, vegetation management, forestry, andfire
fudlsmanagement.

POLICY CRITERIA
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Erosion Control

WQ.7

WQ.8

wQ.11

Develop and implement erosion control standards and
BMPsto reduce soil erosion, sedimentation, and nutrient
impactsthroughout thewatershed. Standardsand BMPs
should beadheredto by dl staff, contractors, researchers,
recreationists, visitors, and others performing
congtruction, maintenance, or other activitiesonwatershed
lands.

Conduct erosion control analysisand planning before
initiating construction or other land disturbanceactivities.

Prevent construction-rel ated water quality impactssuch
as erosion from exposed soil and pollutants from

equipment.

Nonpoint-Sour ce Pollution Control

WQ.15

Evauatethe potentia for surfacewater and groundwater
pollution from devel oped areaswithin thewatershed and
implement pollution control measures.

Fireand Fuels

WQ.21

WQ.22

WQ.23

Evaluate water quality impacts of fire and fuels
management practices such as prescribed burning,
equipment use, andfirebregks. |dentify BMPstominimize
and mitigate water quality impacts. Prioritize and
implement selected measuresandincludeawater quality
specidist infireand fue smanagement planning.

Condder dternativesto plowing firebreaks, including use
of existing roads, mowing, spot-grazing, controlled
burning, or natural firebreaks. Firebreak lineswill be
plowed along, rather than across, contour lineswhere
feasible, and drainage structureswill beinstalled where
necessary to prevent gully formation.

Restorevegetation (usng nativevegetationwherefeagble)
whenever possiblein burn areasand timber harvest areas
throughout the reservoir watershed to provide erosion
control and habitat enhancement.
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Buffer Areas

WQ.35

Protect riparian corridorsfrom direct and indirect water
quality impacts. Direct impactsinclude cattle access,
trall crossings, andlossof vegetation. Indirect impacts
may includeovergrazing, runoff from prescribed burns,
animal waste, and runoff fromtrailsand roads.

Biodiver sity

TheEBWMPhas 24 biodiversity guidelines. Thoserelatedtofire
management are presented bel ow.

Habitats and Vegetation Types of High Biological Value

BI1O.4

BIO.6

BIO.7

BIO.11

B10O.12

Design and control management activities to limit
fragmentation of common vegetation types.

Maintain and, where necessary, enhance habitat suitability
for wildlifemovementinkey corridors.

Participatein coordinated resource management planning
effortswith other local land management agenciesto
conserveregional biodiversity by maintaining regiona
movement corridors(e.g., the Cadecott Tunnd corridor)
and management of largelandscapeunits. Includeawater
quality specialist during coordinated resource

management planning.

Whereannud grazing hasbeendiminated fromgrasdand
habitatsand grasdand retentionisabiodiversity priority,
use prescribed fire, periodic grazing, or other meansto
discourage shrub encroachment and maintain grassland
conditions.

Introduce prescribed fire under carefully controlled
conditionsto maintain and enhancebiodiversity valuesin
fire-dependent plant communities (e.g., knobcone pine,
chamise-black sage chaparra , and manzanitachaparral).

POLICY CRITERIA
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BIO.13

During revegetation of areas burned by wildlife or
prescribed fire, emphas ze maintenance and enhancement
of biodiversty, commensuratewith other critical resource
needs(e.g., water quality protection).

Noxious Weeds, | nvasive Plants, and Feral Animals

BIO.19

Avoid use of non-native speciesfor erosion control and
other revegetationthat areinvasiveor that inhibit recovery
of native habitats.

Management Coor dination Procedures

BIO.21

B10.22

While planning and implementing resource management
actions, apply thefollowing coordination guidelinesto
meet state and federa legal requirementsfor threatened
and endangered species.

P if listed speciesarelikely to be affected, consult with
theU.S. Fishand Wildlife Service (USFWS) and the
CdliforniaDepartment of Fishand Game (DFG) as
required; and

P implement measuresrequired by USFWSand DFG
toavoidtakeand other financially feasible measures
to protect other special-status species.

In conducting management activities, evauateeffectson
species (prioritized according to guideline B1O.1) of
proposed management activities(e.g., changesto water
system operations, watershed management activities,
congtruction of new facilitiesand public access) according
tothefollowing guidelines:

P query GI Sfor information on known occurrences of
listed and other special-status species and special
communitiesand general habitat typesinthe project
areg,

P identify potential speciesthat could beaffected by the
proposed action based onknown species’ occurrences,
the habitat type within which the project occurs, and
the habitats used by the species (see Table 2-3 for
habitat occurrences of species);
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BIO.23

B10.24

P assessimpact occurrenceusing the Digtrict’ sBiological
Survey Studies protocols (Stebbins 1996); and

P evaluate project impactsand identify opportunitiesto
avoid, mitigate, or compensatefor impacts, including
species- and proj ect-specific buffersto protect plant
and animd speciesfrom adverseeffectsof management
activities, evaluate consi stency with other EBWMP
direction.

Ensurethat all District projectsthat affect wetlandsor
watersof the United Statesasdefined under Section 404
of the Clean Water Act receive appropriate permitsprior
todisturbance.

Ensurethat al District projectsthat directly impingeon
blueline streams, asdefined under CaliforniaFish and
Game Code Sections 1601 and 1603, receive gppropriate
permitsfrom DFG prior to disturbance.

Forestry

TheEBWMP has13forestry guidelines.

FOR.11 Requiresthat prior toany harvest activities, that adequate

stump-sprouting control methods must be availableto
reducefirehazardsand protect water quality.

Environmental Education

Of theeight EBWM P guidelinesfor environmental education, the
following two require coordination withthe FM P,

EE.6

Prepare public information materials on special
management issuesfacing the Digtrict (e.g., urban runoff
and sewage overflow problems, soil erosion, the
encroachment of development into view sheds, and the
impactsof development onwildfireand risksof wildfire),
and usethisinformation in public outreach, especialy in
communitiesthat sharethese management challenges
because of their urban/wildland interface with District
lands.

POLICY CRITERIA
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EE.7

Prepare publicinformation materialson gainsmadeand
agreements reached with surrounding communitieson
special management issuesfacing the District, and use
these materiasfor public outreach, especially within
communities that share these issues because of their
location near Didtrict lands.

Cultural Resources

Of theeight EBWMPguiddinesfor cultura resources, thefollowing
relateto firemanagement.

CR.5

CR.6

CR.7

CR.10

CR.11

Avoid digurbing sgnificant cultura resourcestesand Sites
of unknown significance, wherefeasible. Requirefire
management and other watershed personnel to protect
known cultural resource sites during management
activities,

Follow therequirementsof CEQA Section 21083.2when
undertaking or approving watershed activities.

Conduct records searches and surveysbefore beginning
ground-disturbing activities.

Designate areas that are sensitive because of their
potentia to contain buried cultural resourcesand ensure
that theseareasare monitored during surface-disturbing
activities.

If Sitescannot be avoided or if the boundariesof asite
areunknown, consult aquaified archaeologist (including
tribal experts designated by the tribe) for
recommendations. Recommendations may include
covering or “capping” siteswith aprotectivelayer of
meaterid , recovering datathrough research and excavation,
performing subsurfacetesting to determinethe extent of
adte, and rel ocating or reconstructing historic structures.
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Visual Resources

Of thenineEBWM P guidelinesfor visual resources, thefollowing
relateto firemanagement.

VR.1

VR.7

VR.8

VR.9

Review new land use proposalsto ensure that they are
cong stent with thewatershed’ svisua character, outside
of important viewing aress, or screened fromimportant
viewsfromreservoir surfaces, shorelinelocations, public
trails, roads, and key public viewing areas.

Coordinatewith fire management personnel to ensure,
totheextent practicable, that firemanagement needs(e.g.,
pruning and clearing) and fire management patternsare
cong stent with visua management guidelines. Avoidthe
useof “vistapruning” alongtrailsand public roadsand
around use areas, and avoid the use of firebreaksor the
establishment of “fuel cells’ aswildfire management
techniques except where other mitigation measuresare
not effectiveand asalast resort.

Avoid controlled burnsin devel oped public use areas
during peak use periods (generally June through
September). Coordinatethetiming of controlled burns
with recreation staff.

Coordinatewith EBRPD, Alamedaand Contra Costa
Counties, and other adjacent jurisdictions that have
significant open space resourcesto devel op common
goasand guiddinesfor preserving and strengthening the
regiond visud landscape.

GIS

Of thefour EBWMP guiddlinesfor GIS, thefollowing guideline
requires coordination with firemanagement activities.

GIS4

Requirestheuse of Gl Sto assessthe appropriateness of
proposed management programs or land-disturbing
actionson portions of the watershed that could affect
reservoir water quality, reservoir operations, sensitive
habitat or wildlifeareas, cultural resources, established
watershed land uses, and land usesimmediately adjacent
to District-owned lands,

POLICY CRITERIA
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GIS Program/Fire Management System Direction

The Gl S-based Fire Management System (FM S) iscontained on
aCD-ROM. The FMS consists of nine pre-constructed views (ARC-
VIEW) inwhich geographicfireplanninginformationisrecorded, Sratified,
and organized into individua themes. The spatial depiction of thisGIS-
based information with other watershed themes providesamore accurate
and efficient fireplanning tool to analyze massiveamountsof dynamic data
Thissystemwill help thefireor watershed manager conduct researchmore
quickly and accurately while providing accountability for fire management
activities

The FM Sisbased on fundamental fire planning criteriaof fire
weather, fuel hazard, firerisk, values, hazard abatement, and response.
Classficationsand criteriaweredetermined by utilizingtherelativeva ues
represented inthe nationaly recognized BEHAV E FireBehavior Prediction
and Fuel Modeling System.

The FMS is designed to be a proactive management tool that
illugtratesthekey fireplanningissuesinagpatid capacity enablingintegration
with other resource objectives. The systemismodeled and intended for
theskilledfireor resourcemanager whoispraficientininterpreting, modifying,
and implementing management decisionsconcerning firebehavior or fire
suppression. Thesystemwill engbletheskilled firemanager tocommunicate
criticd firemanagement planninginformationinadynamic processto Didtrict
management, District resource staff, and responding fireagencies.

TheFM Swill serveasthedynamicor “living document” component
of theFMP, and provide thefoundation for spatial analysisof fireplanning
information. Anoverview of theFMSisprovided inthisAppendix.

TheAppendix isnot intended asanintroductionto ARC-VIEW or
ARC-INFO; however, specific set-up information is provided for
mai ntenance of the system so that each view or themeisdepicted properly
for firemanagement andysis.

Whilethe Gl S-based FM S can be utilized for watershed analysis
by al resource managersor planners, itsusefor making fire management
decisonsrequiresthe Ranger Supervisor or Watershed Manager skilledin
firebehavior or suppression activities. ThisAppendix isintended to be
utilized by all resource managersor plannersasareferencetool for the
FMS.
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FMS Overview

The Gl S-based FM S consists of nine (9) separate viewsthat can
beactivated usng ARC-VIEW software. Eachview waspre-constructed
with relevant themesfor fire management analysisand depictsacritical
component of firemanagement planning. Eachthemehasbeen set-up with
appropriate legends and attributed with ratings and datain the Tabl e of
Attributesto spatially depict fire management planning information. The
Table of Attributes can be utilized to locate specific polygons based on
pre-defined criteriain each field, depict themesin different ways, and
document relevant fire management information for eachtheme.

Flexibility wasbuilt into the FM Sto alow simple maintenance of
the Tableof Attributesto depict updated information. Anexampleof this
feature is the fire roads. Currently, all fire roads can be depicted by
displaying theRds-fire.shp themewithout modification. Mogt of theDidtrict's
fireroadsrequireannual maintenance. Dueto wash out conditions, some
fireroads may not be maintained or bladed until later in thefire season or
futureyears. Additionally, somefireroadsmay requirefiresaferoadside
fuel treatments. The Rds-fire.shp theme can be utilized to cataloguethe
status of annual maintenance for each of these road projects. Updated
maps showing themost current statusof theroad network can be produced
at any timeduring theyear. Thisfeature enhancesaccountability andis
most valuableimmediately prior tothe start of theannua fire season.

Asgrassdand vegetation growsover theseroad surfacesduring the
winter and early spring months, the default rating for each road would be
(0). Whenviewed onARC-VIEW, adotted linewill show thissurfaceas
atraill. When theroad isopened and bladed, asimple modification of the
rating to (1) will depict this road segment asamaintained fire road on
ARC-VIEW. Findly, when roadsidetreatment iscompleted, a(2) rating
will depict thisasatreated firesaferoad.

The Rds-fire.shp and Rds-prime.shp themes were created as
subsets of Roadsall.shp onthe District’s Gl Sdatabase. Thisseparation
differentiates between paved surfaces and those surfacesrequiring annual
blading, expediting the monitoring processwhen thefire manager chooses
thisoption.

GIS PROGRAM
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Thefollowing viewscreated for thisFM Sare shown on Table D-1:

Table D-1
FMSViews
View Coverage Depicts

Watershed Seasonal Fuel Inventory - Fuel Inventory on a Seasonal
Basis

Watershed Fire - Potentia Fire Intensity Under

Intensity - Early Season Early Season (Spring/Early

Summer) Fire Weather

Watershed Fire Intensity - NFW - Potential Fire Intensity Under
Normal Fire Weather
(Summertime Fire Season)

Watershed Fire - Potential Fire Intensity Under

Intensity - Late Season Late Season Fire Weather

(Foehn Winds)

Watershed Fuels by Vegetation Type - Individua Vegetation Types

Watershed Fire Risk - Historical Firelgnitionsand
Fire Risk Zones

Watershed Values at Risk - Watershed Values and
Management Concerns

Watershed Hazard Abatement - Proactive Hazard Abatement
Activities

Fire Suppression Constraint Map - Net Impact of Watershed
Constraintson Fire
Suppression/Preparedness
Activities

A moredetalled discussonof thenineviewsinthe FM Sisprovided
below. This discussion includes background information relating the
importance of each view to watershed planning, thecriteriaused torate or
classify individual themes, use of Table of Attributesto display different
featuresrel ated to atheme, and how to modify or updateinformationinthe
Tableof Attributes.
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Seasonal Fud Inventory

Thissection presents seasonal fuel inventory themesand seasona
fuel inventory views. Watershed fuel inventory classification methodsare
discussed in the Watershed Fuel sby Vegetation Type subsection.

FMS- Seasonal Fuel Inventory Themes(ARC-VIEW)

Fuel inventory themeswere created as subsets of Viegeall.shpon
theDistrict’sGl Sdatabase. Thesethemes providethefoundationfor the
Watershed Seasond Fue Inventory View. Eachvegetation classficationin
the \iegeall .shp themewas assigned default fudl inventory ratingsreflecting
itsrelativevaueonfirehazard for each of three seasona wegther conditions
(early season, normal fire season, late season). Thisthemewasfurther
dratified by extracting greenbelt vegetation and riparian vegetation, resulting
inthefollowing nineshapefiles:

Hazard-Early.shp
Hazard-NFW.shp
Hazard-Late Season.shp
Greenbelt-Early.shp
Greenbelt-NFW.shp
Greenbelt-Late Season.shp
Riparian-Early.shp
Riparian-NFW.shp
Riparian-Late Season.shp

The greenbelt and riparian themesdepict the natural wildland fire
barriersand low rated fuel hazards. Thesebarriersprovidestrategiclinks
for Fuel Modification Networks,; however, their value may vary based on
the seasond variation of greenbelt or riparian vegetation. Thesizeof the
Veegeall.shp themewould make modificationsvery difficult to execute. The
extraction of the variablevegetation classifications (riparian and greenbel t)
inthe FM Sfrom \egeall .shp simplifiesthistask.

Thedefault fue inventory hazard ratingsreflect typica fuel loading
for each vegetation classification. The seasond variation of theseratingsis
based onthetypical seasonal changes, such asannual decreaseinlivefue
moisturesand vegetation curing. Thefuel inventory ratingsaredepicted as
high, moderate, and low fuel hazards.

GIS PROGRAM
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Asthesethemescan be produced, maintained, and viewedin ARC-
VIEW, they play animportant rolein viewing the seasonal fuel inventory
hazard component with other watershed themes. The ARC-VIEW
produced fuel inventory themesareeasier to maintain asthey do not require
ARC-INFO queries. They can aso beretrieved quickly to view with
other themesin ARC-VIEW. Theriparian and greenbelt seasonal fuel
inventory themes are valuablein the Watershed Hazard Abatement and
Watershed FireRisk Views.

FMS- Water shed Seasonal Fuel Inventory
View (ARC-VIEW)

TheWatershed Seasond Fuel Inventory View was pre-constructed
utilizing each of thenine (9) seasond fuel inventory themesdiscussed above.
Despitethelr limitations (aspect and steepness of dopewerenot integrated
into themes), these themes provide an important spatial view for fire
management planning. Thenormal fire season fud hazard themereplicates
acommonly-used fuel hazard map. Theearly season and late season themes
help to illustrate the transition of fuel hazard without other influences
(steepness of dopeor aspect).

The seasond fireintensity mapsdiscussed in the next section will
identify high, very high, or extreme fire intensity based on different
combinationsof dope, fud hazard and aspect. Thedepiction of fireintengity
onflatter dopesmasksmoderateor high rated fud inventories, while steeper
slopes or aspect ratings will mask lower rated fuel inventories. The
identification of high rated (hazard) fuel inventoriesiscritica indetermining
wherefud modification activitieswill bemost effective.

FiguresD-1 and D-2 illustrate how the seasonal fuel inventory
themescan beutilized to display theannual transition of fuel conditions(not
influenced by aspect or dope) from Early Season Fuel Hazard to Normal
FireWeather inthe Rocky Ridgearea. Greendepictslow fud hazard, with
yellow asmoderate, and brown ashigh.
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FigureD-1

Early Season Fuel Inventory

FigureD-2

Normal FireWeather Fuel Inventory

TheDistrict’'s Gl S database provided the necessary platformto
develop amore detailed evaluation of thewatershed fuel inventory. The

GIS PROGRAM
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unique capability of ARC-INFO was utilized to cal culate acomplex and
detailed combination of eight (8) different vectorsof aspect, five(5) segpness
of dopeclassfications, and 28 vegetation classficationsinthisdatabaseto
project fireintensitiesunder threetypical seasona weather conditions:

Early Season Fuel Inventory Ratings. These are based on
weether and aspect related conditionscharacteristic of late spring and early
summer (higher livefuel moistures; increased solar radiation on south,
southwest, and west facing dopes; curing of annual grasses, and dead fuel
moisture).

Normal FireWeather Fud I nventory Ratings. Theseare based
onthe established criteriafound in the National Forest Fire Laboratory
(NFFL) firebehavior fuel model system. Exposureto normal fire season
prevailing wind (southwest, onshore) conditionswasa so considered.

L ate Season Fuel Inventory Ratings. Thesereflect influence
of Foehn wind conditionson vegetation. Most fuel modeling does not
accurately project thesefuel hazard conditionson North, Northeast, or
East aspects under Foehn wind conditions. These conditionscommonly
occur lateintheseasonwhenlivefud moisturesreachtheir lowest recordings
and annual vegetation stressishighest. Combining thesefuel conditions
with exposureto hot, dry, highintengity erratic windsnormally createsthe
most explosiveannual fuel hazard conditionson District watershed lands.
Riparian drainagesthat are commonly rated asalower fuel hazard based
ontheir moist fuel moisture conditionsthroughout normal fire weather
conditionscan suddenly exhibit highfud hazard characteristicswhen exposed
to prolonged exposureto these Foehn wind conditions.

Seasonal Fire Intensity
Watershed fireintensity isdepicted in each of three specificviews:

Watershed FireIntensity - Early Season
Watershed FireIntensity - NFW (Normal Fire\Weather)
Watershed Firelntensity - Late Season (FoehnWind)

Projecting thetransition of fireintensity over aseasonal basiscan
be utilized to determine whether site-specific hazard abatement measures
will adequately addressfireprotection needs. Thefireintensity themesare
themost critical layersin assessing wherewil dfire representsasignificant
threet (very high or extremefireintensity) towater qudity, riparian drainages
(biofilters), critica habitat or biodiversity, and sengitiveresources.
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The GIS system can be further adapted to show various
combinationsof seasondl ratings. For exampletheannua grassland fuel
hazard can be modified when an El Nino year resultsinadelay of thecuring
of annual grasslandson South, Southwest, and West aspects.

AN ARC-INFO query can producean early season fuel hazard or
fireintengity layerswith annual grasdandson South, Southwest, and West
aspectsdepicted with alow fuel hazard instead of thedefault moderatefuel
hazard rating.

Modification of the fuel inventory layer has the potential to
dramaticdly changethe projected seasond fireintengty landscgpeof Didtrict
watershed landsor specificareas. Similar adjustmentsare possiblewhen
known conditions such asdrought, freezes, or pests negatively impact a
specific vegetation type. Altering the default ratings should only be
conducted under thedirection of thefiremanager.

The system could a so be adapted to local microclimate conditions
if supported by monitoring theliveand dead fuel moisture of specific fuel
types. Theintent of thisdiscussionisnot to require this approach, but
merely toillustrate the potential of theFMS. For each vegetationtype, a
key wasincluded that triggers the movement from an early season fuel
hazardto anormal fireweather fuel hazard condition. Normal fireweather
conditions may occur sooner in certain vegetation types or aspects.

Utilizing monitoring of vegetativefuelstotrigger thetrangtionfrom
early season to normd fireweather conditionswould be more precise, but
requiresamoreintensivemonitoring of fuelsand database. Thekey tolate
season fud hazardistypically dignment (aspect) and exposureto with Foehn
wind conditions.

FMS- Seasonal Firelntensity Themes(ARC-VIEW)

Each of thethree seasond fireintensity ratingswastrandated into
shapefilesfor utilizationin ARC-VIEW. A shapefilewas produced for
each of 33 FireManagement Unitsand three seasona weather conditions
resulting in 99 shapefiles.

FiguresD-3through D-5 depict typical seasond fireintensity for
the Rocky Ridge Areautilizing thesefireintensity shapefiles. The color
schemefor fireintensity isasfollows: dark red (extremefireintensity), red
(very highfireintensity), light red (moderatefireintengity), yellow (low fire
intengity), blue (no hazard), and gray (structures).

GIS PROGRAM
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FigureD-3

Early Season Firelntensity Theme (ARC-VIEW)

FigureD-4
Normal FireWeather Firelntensity Theme (ARC-VIEW)

D-10
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FigureD-5
L ate Season Firelntensity Theme (ARC-VIEW)

Thefireintensity themesarecritical to thedesign of both interface
fire protection and watershed fire protection. Higher burning intensities
makefire control moredifficult and causeincreased resourcedamage. A
dramatic spatia depiction of theimpact of Foehnwindsisillustratedinthe
comparison of fireintensity surrounding Briones Reservoir for thenormal
and late seasons, as depicted on Figures D-6 and D-7. Extreme (dark
red) and very highfireintengity represent theconditionsleading to catastrophic
wildland fireand highest burning intensities. North of BrionesReservoir,
theextremefireintensitiesrepresent significant threatsto water quality and
biodiversity. Whiletheseimpactswill also occur south of thereservoir, the
addition of interfaceor intermix areasfurther complicatesthefireprotection
picture.

D-11
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FigureD-6

Normal Fire Season Firelntensity

FigureD-7

L ate Season Firelntensity

D-12
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Watershed Fuels By Vegetation Type

The FM P depicts each of these vegetation classificationsin two
distinct methods. TheWatershed Fuel sby Vegetation TypeView waspre-
constructed inthe FM Sto depict individual vegetation themes. Thiswill
enablethefiremanager to call up any vegetation themeand quickly identify
its location within any Fire Management Unit. On Figure D-8, the
Knobcone.shp and Redwood.shp themes were called up with the
appropriateaerid image, | nterface.shp and Fmupoly.shp (FireManagement
Unit Boundaries) themes.

FigureD-8

Depicting Individual Vegetation Classifications

GIS PROGRAM
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The second method to depi ct vegetation classificationsisby their
Seasonal Fuel Inventory Hazard Ratings, as depicted on Figure D-9.

FigureD-9

L ocating Vegetation Classifications Using Vegetype Field

Theseratingsdo not reflect theinfluence of aspect and steepness
of dope. Therefore, high volumefuel swhichwould contributeto highfire
intensity would berated highwhenlivefuel moisturesarelow and ratedlow
when fudl moisturesarehigh. Depicting fuel classificationsinthismanner
dlowsthefiremanager toidentify thehighest firehazard areasbased strictly
on fud criteria(fud load, flammability).

Fire Risk

TheWeatershed Fire Risk View containsthe most rel evant themes
relating to watershed firerisk. Thefollowing two themeswere devel oped
for useinthisview:

Risk.shp Mapswatershed fireignitionsfrom 1980-1997
Riskzone.shp Trandateshigtoricfireignition datainto watershed
firerisk zones

FigureD-10illusgtratesthe Watershed Fire Risk View and necessary
basdinethemesfor andyss.
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D-14

The purpose of thisview isto provide the framework for the
resource managersto andyzewaershedfirerisk datainARC-VIEW. While
anumber of other themes can be imported or added to this view, the
necessary baselinethemesfor analysis have been added to thisview as
shown below.

Themes BasdineThemes

Risk.shp Rds-prime.shp Disking.shp

Riskzones.shp Rds-fire.shp Interface.shp
Rds-add.shp Fmupoly.shp
Rds-ext.shp Resedmo.shp
Rd-trmt.shp

Images 01-33..tif (Aerial Photos)

Asmost watershed fireignitionsoccur along major transportation
corridors, the Rds-prime.shp theme, whichmapsal primary and secondary
paved roads open to the public, isavauablethemefor firerisk analysis.
Rds-fire.shp identifiesthe remaining watershed road network. Turningon
both themes providesacompl ete picture of watershed accessand status of
annua maintenance and roads detreatments. Rds-add.shp and Rds-ext.shp
identify theroad accesson landsadjacent to District watershed lands. The
Rds-trmt.shp theme documentsthe statusand recommended “ firesafe” road
treatmentsin the watershed road network.

Disking,shp mapsthe statusand location of all watershed disking
activity wherefirerisk hasbeen mitigated. Interface.shpmapsadl interface
or intermix areas adjacent to watershed lands. Thisthemeisvaluablefor
identification of other highfirerisk areasandiscritica totheprimary misson
of firemanagement (protection of lifeand property).
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FigureD-10

Water shed FireRisk

While*actud” locationsof futurewildland fireignitionscan't be
predicted using thisview, it providesthe necessary spatial and tabular
information to derivefire prevention recommendations based on causative
agents, location, andtime of year.

ARC-VIEW Theme(Risk.shp) Creation

The“FireRisk” themerisk.shp wascreated by plotting aseries of
pointsrepresenting fireignition locationsin or near thewatershed. The
datanecessary for plotting of ignition pointswas ascertained by reviewing
theDidtrict firereportsfrom 1980 through 1997. Accuracy of eachignition
point will vary depending on the descriptionsprovidedintheindividud fire
reports. Input from Scott Hill of EBMUD staff further enhanced theaccuracy
for plotting of thisinformation.

Overall, theselocations provide enough accuracy to determine
where, when, and how ignitionsarelikely to occur. Inaddition, areview of
causative agents documented only two fireignitions (approximately one
percent) relating to natural causes, with all othersresulting from human
activity.

GIS PROGRAM
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D-16

Theplotting of ignition points servesasthefoundation for therisk
zonetheme, discussed below. In additionto plotting the site of ignitions,
corresponding information fromthefirereport (cause, acres, timeof ignition,
FMU, local responders) was logged by fields in the theme's Table of
Attributes. (SeeFigureD-11.)

FigureD-11

Risk.shp Tableof AttributeFields

By selecting any individual or group of ignitionswith the ARC-
VIEW highlight tool, the corresponding information fromtheDistrict fire
reportswill behighlighted in the Table of Attributes.

OnFigureD-11, thehighlighted fireignitionwasthetwe fthincident
of theyear, which occurredin FMU 5 at threep.m. onAugust 12, 1983.
The cause of thisignition wasarson and 50 acresburned. Theresponding
agenciesfor thiseventincluded the Cdifornia Department of Forestry and
FireProtection, CONFIRE, East Bay Regional ParksDigtrict, and Pinole
Fire Department. All ignitionslessthan .25 acresweregrouped into the
.25 acrescategory.
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Because fire weather is a critical component of fire behavior,
recording of burning index, temperature, humidity, fuel moisture, wind
direction, and wind speed for dl futurefireeventswill enhancetheanalytic
vaueof the Risk.shp Tableof Attributes. Thesetrendswill bevaluableto
futurefireprevention efforts.

TableD-2isasummary of thefield headersinthe Risk.shp Table
of Attributesand thetype of informationloggedin eachfield.
TableD-2

Firelgnition Tableof AttributeFields

Fdd Information Documentedin Field

# EBMUD firenumber (by year).

YR Year of fireignition.

MM Monthof fireignition.

DD Day of fireignition.

Cause Causing agent of fireignition.*

Acres Total burned acresresulting fromfireignition.
Time Hour of day of fireignition.

FMU FireManagement Unit of origin.

* Causative agentsweregrouped into thefollowing 11 categories: unknown,
arson, children, fireworks, smoking, camping or barbecue, automobile,
power lines, abatement, rekindles, and natural .

TheTableof Attributesfor Risk.shpincludesahistorica reference
of firerespondersthat wereidentified inthe District firereports. TableD-
3ligtstheassociated fire departmentsfor each of the abbreviationsfoundin
thefield headersof thisTableof Attributesdatabase. Additiond information
about the corresponding ignition event may befound on thefirereports
maintai ned by each of theseresponders.

TheDidtrict watershed |lands are considered a State Responsibility
Area, where primary firesuppressionistheresponsbility of the CDF. The
closest CDF gtationsto thewatershed are Sunshineand Sunol withresponse
tothewatershed likely exceeding 30 minutes.

GIS PROGRAM
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TableD-3

L ocal RespondersTableof AttributeFields

ACFD Alameda County Fire Department

BFD Berkeley Fire Department

CDF Cdlifornia Department of Forestry and Fire Protection
CVFD Castro Valley Fire Department

CONF CONFIRE

EBRPD East Bay Regional Parks District

FFD Fremont Fire Department

HFD City of Hayward Fire Department

LFD Lafayette Fire Department

MFD Moraga Fire Department

OKFD City of Oakland Fire Department

OFD Orinda Fire Department

PFD Pinole Fire Department

PDFD Piedmont Fire Department

SLFD San Leandro Fire Department

UCFD University of CaliforniaFire Department

Note: A “Y” inthefire department columns denotesthat agency responded
to incident and was listed on EBMUD fire report.

A number of other jurisdictionsarel ocated adjacent to thewatershed
and provideinitial attack mutual aid tothewatershed. Thewatershedis
located within two counties (ContraCostaand Alameda) where CONFIRE
and Alameda County Fire Department respond to unincorporated areas.
TheDistrict maintainsitsown initial attack capability for the watershed
lands. Thereforeactud firesuppresson responsewill vary greetly throughout
thewatershed.

Figure D-12 and D-13 display two sampleviews of Risk.shp for

thePinoleValley watershed. Inthelatter figure, theARC-View zoomtool
was utilized for more preciseandysisof fireignition points.

D-18
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FigureD-12

Display of Firelgnition L ocationsby Fire M anagement Unit

FigureD-13

Display of Firelgnition L ocationsUsing Zoom Tool

D-19
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A spatid andtabular andyssof thehistorica (19-year) fireignitions
indicatesanumber of trendsthat can provideinsight for fire management
planning. Using theinformationin each of the Table of Attributesfields, a
number of different questionsreatingtofirerisk canbeasked. Thisanaysis
can be used to set priorities on watershed closures, patrols, and hazard
abatement measures.

TheRisk.shp Tableof Attributeswas queried and sorted to identify
key firerisk issues. Theanalysisincluded fireignitionshby time of day,
month, year, FMU, andfiresizeby FMU.

Riskzone.shp Tableof Attributes

The Table of Attributes for the riskzone.shp theme provides
additiond informationfor each risk zonepolygon. (SeeFigureD-14.) The
field headers and type of information found in the riskzone.shp Table of
Attributesisasfollows:

Field Header Information Providedin Column

Risk Fire risk rating based on the criteria
discussed above.

Fud Designates fuel type for each risk zone
polygon.

FMU Denotes Fire Management Unit for each
polygon.

Year (97-87) Number of FireIgnitionsin Polygon By
Year .

1980-1997 Totd Frelgnitions1980-1997 in Polygon.

1980-1986 Tota Firelgnitionsin Polygon Exceeding
10 Years.
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FigureD-14

Tableof AttributeFields

Thehighlighted viewsprovideaspatia view of thewatershedfire
assessment. Each view hasbeen pre-constructed with the necessary themes
for analysis. Additional themes can beadded from the District database or
interchanged between theseviewsfor planning purposes.

The Risk.shp and Riskzone.shp themes can beimported or added
to the" Watershed Fire Severity” Viewsto get acomplete pictureof fire
hazard and risk.

Thewatershed fire assessment and pre-constructed viewsprovide
the necessary toolsfor determining where watershed valuesare at risk.
Theseviewsa so provide thefoundation for hazard abatement measures

that will bediscussed.

Watershed Values at Risk View (Arc-View)

TheWatershed Valuesat Risk View providesaspatia inventory
of watershed valuesat risk and can be kept current using the most recent
exigingthemesfound ontheDidrict'sGlSDatabase. FigureD-15illugtrates
the Watershed Fire Risk View and necessary baselinethemesfor analysis.

GIS PROGRAM
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FigureD-15

Water shed ValuesAt Risk View

Themes BasdineThemes
Aleutian.shp Rifpol1.shp Resedmo.shp
Arpldmo Rifpol2.shp Fmupoly.shp
Awsn.shp Santacrz.shp Rds-prime.shp
Awspt.shp Sphbnew.shp Rds-fire.shp
Baldpol.shp Shhab.shp Rds-add.shp
Nest.shp Interface.shp Rds-ext.shp
Pallid.shp Rural-devshp  Rd-trmt.shp
Peregpol.shp Rec.shp Images 01-33 .tif

(Aerial Photos)

The themes needed for the Watershed Values at Risk View are
foundinthe FMP\Vd uesdirectory on the Fire M anagement System CD-
ROM and ontheDistrict’'s Gl Sdatabase. Asthesevauethemesarein
constant flux, the process of updating thisview issmplified. Old themes
can besimply deleted and exchanged for morerecent versions. Thisview
alowsother resource managersto communicatetheir planning concernsto
thefiremanager.
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The Fire Response Constraint Map requiresthe buffering of the
most recent coveragesor layersfor eachidentified value. For example, the
delivery of aeria retardant isrestricted within 200 feet of reservoir, lake,
pond, or water course. Thiswould require buffering all polygonsin
Resedmo.shp and the GI S stream coverage by 200 feet and combining the
filesto createthe Aerial ,shptheme.

Thevauethemesutilized intheWatershed Vauesat Risk are;

Aleutian.shp Aleutian Canada Goose

Arpldmo Archeology

Awsn.shp Alameda Whipsnake

Awspt.shp Alameda Whipsnake (Points)

Baldpol.shp Bald Eagle

Nest.shp Nesting Habitat

Pallid.shp Pallid Manzanita

Peregpol.shp American Peregrine Falcon

Rifpol1.shp California Red-legged Frog
(San Pablo Water shed)

Rifpol2.shp California Red-legged Frog
(Pinole Valley Water shed)

Santacrz.shp Santa Cruz Tarplant

Sphbnew.shp Soecial Habitat

Shhab.shp Seelhead Habitat

Interface.shp Urban Interface Areas
(adjacent to or within District)

Rural-dev.shp Rural Intermix Areas (adjacent

toor within District)

Depicting theexisting road network and fire suppression accessis
vitd to the development biodiversity protections. TheRds-prime.shp theme
depictsall primary and secondary paved roads; Rds-fire.shp identifiesthe
remaining watershed fireroad network. Turning on boththemesprovidesa
complete picture of watershed accessand status of annual maintenance
and roadside treatments. Rds-add.shp and Rds-ext.shp identify theroad
accesson lands adjacent to District watershed lands. The Rds-trmt.shp
theme documentsthe status and recommended “ firesafe”’ road trestments
inthewatershed road network.

Other themesthat provide animportant visual function arethe 33
watershed aeria photo imagesand Resedmo.shp. Thelatter identifiesthe
watershed reservoirs, lakes, and ponds which can be depicted aspotential
water sources. Fmupoly.shp identifiesall 33 watershed FMUsthat are
thebasisfor fire management direction by compartments.

GIS PROGRAM
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The combinationsof thesethemeswill providetheviewer aspatia
analysis of watershed values. These values may require avoidance,
protection, or enhancement. Depictingthesevaueswill dlow oaid andyss
that will identify needsand constraintsfor pre-suppression and suppression
activities.

Water shed Hazard Abatement

TheWatershed Hazard Abatement View containsthreetypes of
hazard abatement themes: 1) recommendation FTA themes, 2)
recommendation TU themes, and 3) inventory layers. Each of thesethemes
can be found on the Fire Management System CD-ROM under the
FMP\Abatement directory.

Fuedl Treatment Area Themes

Thefirst type of hazard abatement themes utilized inthisview are
thefud modification recommendation Fuel Treatment Areathemeswhich
indude

Subble-Mgmt.shp  { Recommended Stubble Management

Areas}

Brush.shp { Recommended Brush Management
Areas}

Understory.shp { Recommended Understory Treatment
Areas}

Mgt-area.shp {Recommended Useof Low to Moderate

Firelntensity Areas}

Each of thefieldsin the Table of Attributes presented on Figure
D-16 provides specificinformation relating to the authority, purpose, and
vauefor each recommended FTA polygon. Thefieldlabeled FTA# denotes
the FTA number, whilethe FM U field denotesthe FMU wherethe FTAis
located. Theauthority field denoteswhy the recommended polygonwas
established. Thedesgnationsareasfollows:

EBWMP# Authorization from East Bay Watershed Master

PanDirection

FRPP# Authorization from Annual Fire Response
PreparednessPlan

Mgr Implemented under authority of Water Manager

or FireManager
FMP 1998 Recommended by consultant in 1998 Fire
Management Plan
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FigureD-16

Attribution of Recommended Fud Treatment

AreaThemes(Arc-View)

The highlighted polygon on Figure D-16 would be denoted as
Stubble#2 andislocated in FMU #2. Fiveclassificationsareusedinthe
purposefield that designatethe primary reason for establishing each Fuel
Treatment Ares;

1) StructureProtection

2) Recreationa AreaProtection
3) RoadsideTreatments

4) Watershed Fire Control

5) Risk Management

AstheDidrict' srecrestiond areasexhibit thehighest FMU ignition
rates, fuel modification activitiesin these areas serve asrisk management
tools. Roadside treatments serve aswildland control features and risk
management areas and help to protect watershed values. Thefollowing
three additional designationswere utilized to further classify thetype of
wildland control for Roadside Treatments.

“Firesafe’ Perimeter Road
“Firesafe” FMU Boundary Road
“Firesafe’ Interior Road

Thejurisdiction field denotes which agency isresponsible for
implementation.

GIS PROGRAM
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Thefind field“Fire” inthe Table of Attributes denoteswhether
thetreatment isessential (designated withan“E”) for fire protection or
preferred (designated withan“P”).

Treatment Unit Themes
The second type of hazard abatement themes utilized inthis

view arethefud modification recommendation Treatment Unit themeswhich
indude

Rd-trmt.shp { Recommended Roadside Vegetation
Treatment Areas}

Grazing-fireshp  {Recommended Grazing Units for Fire
Protection}

Grazing-split.shp  {Multiple Recommendationswithin Grazing
Units}

In the recommended Rd-trmt.shp themes, the type of fuel
modificationisste-specificandlisted under the® Fud” field. Thiswill dlow
thefiremanager to pull up thethemeby typesof treatments. If theareais
grazed, then only the brush management or understory management areas
will be needed to complete the road treatments asthe grazing servesas
stubblemanagement. Whenaunitisungrazed, thendl treetmentsincluding
stubblemanagement will berequired. Anadditiond field“width” wasadded
to the Rd-trmt.shp themeto denote the recommended minimum width of
fuel treatment for fire protection.

Two other fieldswere added to the Rd-trmt.shp theme Tabl e of
Attributes: 1) “Nameof Road” and “ Typeof Road.” Thelatter describes
whether theroad isaridgetop, ascending or midsope, valley bottom, key
egressor ingress, perimeter, primary, or recreationa accessroad.

The Grazing-fire.shp theme utilized the FenO4pol .shp themeto
classfy thefire protection valuefor al fenced grazing unitsthroughout the
watershed. Livestock grazing (cattle or horse) playsasignificant rolein
providing fuel management throughout the District watershed lands.

A number of uniquefieldshavebeen attributed for thistheme. The
“Fen004” and* Fenc000” fid dsclassify each grazing unit numericaly. Using
these numbersretai ns cons stency with Range Management.
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Each grazing unit received afirerecommendation which isdenoted
inthe®Fire’ fidddlocated inthe Table of Attributes of the Grazing-fire.shp
theme. Theserecommendationsinclude:

E = Essential - Grasdand fuelsaround interface areaswhereif no
grazing occurs, alternative treatment will be required, such as
disking, mowing, or strategically located road trestments.

P = Preferred - Grasslands around interface areas which are
designed to support fire protection benefits of essential aress.

C=Current - Current fud loadingistolerable. Thisrecommendation
representsa’“ neutral” firerecommendation intermsof grazing or
notgrazing. Howeve, if fud loadingissgnificantly increased, grazing
may be necessary inthefutureto maintainsmilar fuel loads.

A =Agricultura -Tilled or grazed latein the season.

NG =Non Grazing - Biological reasons prevent grazing. These
unitswere designated asnon-grazing areas by District Fisheries
andWildlife Staff.

During the assessment of these grazing units, the Digtrict Fisheries
and Wildlife Staff communi cated information regarding specific fencedin
grazingunits. Thisinformationisorganizedintothreefidds. If theinformation
related to the biol ogical recommendation for the unit such asreduction of
AUMSs, then it wasdocumented inthe“Biological” field. When specific
biodiversity or resource constraintsare asignificant issuein that grazing
unit, thisinformationwasdocumented inthe” Bio-vaue’ fidd. Finaly, many
of the recommended non-grazing polygons were documented in the
“Purpose”’ fieldwith thereasonfor thegrazing excluson. Thisinformation
providesthefiremanager withinsight on grazing constraints.

During the planning processfor thisdocument, anumber of grazing
units had significant resource constraints that required a split fire
recommendation for theunit. In many of these cases, fencing would be
required to providefire protection to acertain areawithin theunit while
protecting theremainder of theunit from grazing. Thisdiscussonfacilitated
thelocation of new fencing, which established grazing unitssimilar tothe
split recommendation.

GIS PROGRAM
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Whilemany of the split recommendation areashave beenresolved,
eght unitsstill remainwheregrazingisnot required for fireprotectioninthe
entireunit. Thesesplit recommendationsarefound inthe Grazing-split.shp
theme. Thedtribution of thisthemeissmilar tothestyleusedinthe Grazing-
fire.shp theme. The Grazng-split.shp themeisdesigned to be supportive
of the Grazing-fire.shp theme, asthose unitswith split recommendations
areleft blank inthe Grazing-fire.shptheme* Fire” field. Thisstepalows
theviewer to depict both themes at the sametime.

Theinventory field“ 98" hasbeen added to each of these Trestment
Unit themesto document historical grazing and road treatment activities.
Adding additional fieldsfor each year will further enhancethisinventory
processand provideingght on historica fud modification activity throughout
Digtrict watershed lands.

Inventory Layers
Thefind typeof hazard dbatement filesaretheinventory fileswhich
document existing or recent fuel management activitiesin the watershed.
As afuel management project is completed or proposed, it should be
mapped and attributed with thesethemes. Thiswill maintain ahistorical
record of fuel management activity.
Thethemesthat have been devel oped for thisview are:

Disking.shp {Depicts annual disking activity on the

watershed}

Goats.shp { Depictshistorica goat grazing projectsonthe
watershed}

Horse-log.shp { Depictshistorical horselogging projectson
thewatershed}

Periodic Updating of Fuel Hazard and Fire
Intensity Layer sUsing Hazar d Abatement Themes

The Seasona Watershed Fuel Hazard and FireIntensity Layers
weredeve oped using theexisting vegetation coverage availableat thetime.
Theselayerscan besgnificantly enhanced usng ARC-INFO by integrating
the hazard abatement themes with this coverage. When an activity is
completed, thefue hazard rating should nolonger reflect theexigting rating,
which was based on vegetation type prior to treatment.
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Typically, thefuel hazard and resulting fireintensity rating after
treatment should bereduced tolow or should reflect theratingsassigned to
smilar vegetation classificationsif type conversion of the understory takes
place.

Immediately after fuel modification treatments, thetreatment area
should be assigned the* Treatment to Low Hazard” and appropriatefire
intensity ratingsbased on percentage of dope. Thetopographicratingsdo
not vary by season, merely by fuel hazard rating. Seasona Fuel Hazards
changeby aspect. Therefore, Seasonal Firelntensity will vary depending
onvariance of aspect-influenced fuel hazard ratings.

Thisprocesscan dso bevisudly depicted on ARC-INFO by adding
the hazard abatement themesto the Watershed Fire Intensity or Watershed
Fuel Hazard Viewsand assigning the gppropriate color schemefor low fuel
hazard or low fireintendity. Ashazard abatement activitiesarein constant
flux, thisprocessismost appropriatefor anaysisand review.

Fire Suppression Constraint Map

As discussed above in the Values at Risk subsection, the Fire
Suppression Congtraint M ap was devel oped to hel p ensure environmental
protectionsduring thefire suppression process. Thismap hasnow been
replaced by the FireAtlas, whichisupdated regularly.

GIS PROGRAM
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FUEL INVENTORY

This Appendix presents the results of the comprehensive fuel
inventory conducted by Digtrict staff. Fuel hazard componentsare described
for thethirteen vegetation classficationsidentified bel ow:

» NativePerennia Bunchgrassor Grasdand
e Non-Native Annua Grasdands
e (Oak Savanna

e Grazed Grasdands

e Coasta Scrub

e Chepard

*  ChamiseChaparra

e Hardwood Forest

* Monterey Pine

* EucdyptusPlantations

e KnobconePineForest

e Redwood Forest

* Ripaian

Thedescription of each vegetation classficationincludes watershed
location, fuel characteristics, flammability, fire behavior, seasond trends,
daily or hourly susceptibility towesther variations, and management concerns.
“Hammability” isdefined ashow easily vegetation can beignited, based
upon theamount of dead finefuel, moisture content, and relative size of
fud.

Native Perennial Bunchgrass or Grassland

Water shed L ocation

Currently, the District does not map Native Perennia grassands
on the GIS database. These species are located among the watershed
grasdandsor intermixed intheunderstory of oak woodlands, oak savannas,
or shrublands. Nativegrasdandscompriseasmdl minority of thegrasdands
on Digtrict watershed lands.

Fuel Characteristics

Native grassesarelight fuelsadapted to shorter firefrequencies
and tend to respond negatively to unnatura fireconditions; such as, extended
periodsof fireexclusonand higher levelsof fudl loading. Providedthat a
seed bank isintact, burning frequencies of two to threeyearsin native
grassandscan often bebeneficid.

E-2
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FUEL INVENTORY

Flammability

Highly flammablewhen cured, low flammability whenlive.

FireBehavior

Native perennia grasdand speciesproduce much lower fuel load
(1.0 tons per acre) on ayearly basisthan annual grassland. Perennial
grasslands exhibit fast rates of spread, with low burning intensitiesand
resistanceto fire control. However, these rates of fire spread, burning
intengity, and resistanceto control arelower than annua grassands. Native
perennial grasslands are asurface fuel with acontinuousfuelbed. Fire
intengitieson flatter d opes(lessthan 25 percent) will below and moderate
on s opesexceeding 25 percent.

Seasonal Trends

Remain greenwell into the summer season. Flammability andfire
behavior increasewhen cured.

Daily/Hourly Susceptibility

Highly susceptible; however, lesssusceptiblethan annua grasdands.
Flammability and fire behavior increase asvegetation curesand/or isin
alignment with hot, dry Foehn winds. Curing of this vegetation also
sgnificantly changesitsdaily and hourly susceptibility to weether variaions.
Fireintengty for cured perennia grassands on east, northeast, and north
facing dopeswould rangefrom moderate onflat d opes(lessthan 15 percent)
to very high on dopesexceeding 25 percent.

M anagement Concerns

Water runoff is greater in grassland vegetation than any other
vegetationtypes. Nativegrasd andsstabilize soilsfrom erosion, which can
degrade water quality and reducereservoir capacity. However firewill
have only short term impacts on water quality. Conversion to Native
Perennial Grasslandsin somelocationswould reduce the need for fuel
reduction activities, except along key accessroads. Thisisanimportant
considerationfor areaswheregrazingisnot likely to occur.
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Native grasslandsrepresent themajority of the District’sPlants of
Concern and provideimportant habitat for wildlifeand plant species. The
District hasbeen sel ecting areasto reintroduce native perennia grasdands,
thereby reducing the amount of fuel loadsin grasdands, oak savannas, or
woodland understory. Mapping of native grassands on the GI Sdatabase
would berequired to assign alower Seasonal Fuel Inventory Ratinginthe
FMP.

NATIVE PERENNIAL GRASSLAND

FUEL MODEL - 1 (based on 0.75 to 1.0 tons per acre)
Seasonal Condition S, SW, W NW, SE N. NE, E Seasonal Key

Early Season L L L
Normal Fire Weather L L L
Late Season L L M M-Curing,

FoehnWinds

East Bay Watershed Plants of Concern : Sebbins, R. 1996.

Biological Survey Studiesfor EBMUD.

Special Status Species  Mt. Diablofairy lantern, Diablo sunflower, Santa
Cruz tarplant, Oakland star-tulip, bent-flowered
fiddleneck, and Oregon meconella.

Indicator Species Squirrel-tail grass, pine bluegrass, purple
needlegrass, Californiamelic, acaena, wild onion,
white brodiaea, skullcap, California Indian pink,
primrose monkeyflower, Pacific sedum, cobweb
thistle, browniethistle, western larkspur, baby blue-
eyes, Californiafescue, and butter and eggs.

Other Common species  Wildrye, Idaho fescue, Californiaoatgrass, Pacific
hairgrass, and bracken fern.
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Non-Native Annual Grasslands

Water shed L ocation

Theannud grasdandscurrently represent asignificant percentage
of the grassland fuel typeswhich arelocated on approximately 10,000
acres (35 percent) of the District watershed lands. Annual grasslands
represent the primary carrier of wildland fire spread throughout the
watershed.

Theannud grasdandsarethemost dominant vegetation classfication
on thewest facing dopes of the eastern portion of the District watershed
lands. Theseareasinclude PinoleValley, theeastern portionsof San Pablo
and Upper San L eandro watersheds, and north of Brionesreservoir.

Fuel Characteristics

Typicaly, annud grasdand fuel loadsarerated low; however, their
annua yieldsareespecidly productivefor thegrassfuel type. Thisisdueto
excellent growing conditionsin the East Bay, producing betweentwoto
threetonsper acre. Annual grasslandstypically die by late spring, are
susceptibleto wildland fireduring summer andfdl, germinateafter first fal
rainfall, and begin growth, flowering, and seed production prior to the

following spring.

Flammability

Annual grasdandsare extremey flammable under drying weather
conditions.

FireBehavior

Annual grassland species produce amuch higher fuel load ona
yearly basisthan native perennia grasslands. Thisresultsin higher fire
intensitiesand resistanceto control, in addition tofaster ratesof fire spread
than perennial grasslands. These grassandsare modeled asmoderatefuel
hazardswhen cured duetotheir highyield production. Whenin aignment
with othersfactors such as steep dopesor prevailing windsthisfuel type
can producehigh fireintensties.

Seasonal Trends

Annud grasdandscurerapidly, especidly on south, southwest, and
west aspect. Flammability and fire behavior increase asannual grassand
vegetation cures.

FUEL INVENTORY
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Daily/Hour ly Susceptibility

Annual grassandsare extremely susceptibleto daily and hourly
variationsof both solar radiation and weather conditions. Thissusceptibility
isincreased S gnificantly whenthevegetationiscured. Theannud grasdands
located onthehat, dry, andinland west-facing dopesarethemost flammable,
Grassandsexposed to the cool, humid onshoreflowsor coastal fog arethe
most susceptibleto weather variations.

M anagement Concerns

Theannual recovery characteristicsof annual grasdandsminimize
theimpact of wildland fireon soil erosionand water qudity inthisvegetation.

TheDigtrict hasutilized livestock grazing for fuel management in
grasdand vegetation. Inadditionto reducing theannua grasdandfud loads,
grazingisan effectivetool in minimizing the encroachment of shrubsmore
likely to produce high intensity wildland fire. Over time, grazing has
perpetuated thetrangtion from native perennid speciesto annud introduced
species; however, it hasa so effectively minimized the encroachment of
coyote brush. Becausethe production of annual grassand reoccurseach
year, repeated use of prescribed burning ingrasdandsisnot considered an
effectivefud reductiontool.

Prescribed burning in annual grasslands can be effective for
regeneration of desired native speciesand limit the growth of undesirable
noxiousweedsthat may out competethe native species. Useof prescribed
firemust becarefully monitored aseach grasspecieswill respond differently
tofireintensity, frequency, and timeof year. TheDistrict haseffectively
utilized thistool onthewatershed landsinthe East Bay and onitsMokelumne
watershed lands. Strategic treatment of vegetation along key accessroads
with prescribed fire (strip-burning) may be an occasiond fuel management
dterndive.

ANNUAL GRASSLAND

FUEL MODEL - 3 (based on 2.0 to 3.0 tons per acre)
Seasonal Condition S, SW, W NW, SE N, NE, E Seasonal Key

Early Season M L L M-Early
Curing

Normal Fire Weather M M M M-Curing by
aspect

Late Season M M M
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Oak Savanna
Water shed L ocation

Oak savannais sparsely distributed throughout the watershed,
covering approximately 418 acres (1.49 percent) of thewatershed land. It
iIsmost common on south or west facing aspectsin the eastern portion of
the northern watershed. Over half of the District’soak savannahabitat is
located inthe Pinoleand Brioneswatersheds.

Fuel Characteristics

Theoak savannafud type consistsof patches of sparsely-spaced
oak treesgrowingon grassy hillsides. Asgrassistheprimary carrier of
wildfirespreadinthisfuel type, oak savannaassumesthe grassand Fuel
Inventory Hazard Rating for itslocation.

Flammability/Fire Behavior/Seasonal Trends/Daily or Hourly
Susceptibility: See Annud Grassands(or Native Perennid Grassdandwhen
added to Gl Sdatabase).

Management Concerns. Oak savannahabitat isconsidered locally
rare and is valued for its regeneration potential into oak woodlands.
Prescribed burning consi derationswoul d be the same as those mentioned
inannua grasdands. Oak savannasare adapted to frequent fireoccurrence.

Common oak speciesfound in oak savannahabitat include: coast
live oak, valley oak, and occasionally Blue oak. Oak savannasprovide
va uableroosting and nesting locationsfor raptors, while providing anacorn
crop for many vertebrates.

Grazed Grasslands (Annual Grassands,
Perennial Grasslands, Oak Savanna)

Water shed L ocation

Currently grazed units are attributed with atwo (2), proposed
unitswithaone (1), and ungrazed with azero (0).

FUEL INVENTORY
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Flammability

Grazed grasslands will exhibit similar flammability as their
appropriate grassland fuel type (Annual nonnative grassland or native
perennid grasdand). Grazing doesnot reduce theflammability.

FireBehavior

Grazing of annud grasdandssgnificantly reducesthefue loading,
resultinginlower burning intengities, rates of firepread, and resistanceto
control. Thesegrasslandsare modeled asalow fire hazard even when
cured or when in alignment with others factors such as steep slopes or
prevailingwinds. Grazed grasdandswill generatelow fireintensitieson
flatter dopeslessthan 25 percent and moderateintensity on steeper dopes.

Thefiremanagement criteriafor grazed grasdandswould befour
(4) tosix (6) inch stubble leaving approximately .50t0 .75 tonsper acre.
Asgrazingisnot aseffective on s opesexceeding 30 percent dope, these
dopesshould berated asungrazed evenif withinagrazed unit.

Seasonal Trends
See seasond trendsin applicablegrassand classification.
Daily/Hourly Susceptibility

Grazed grass ands are as susceptible asthe applicable grassland
fud dassficationintermsof flammability. However, asfud loadingisreduced,
the susceptibility intermsof firebehavior issignificantly reduced.

M anagement Concerns

Thegrazing of grasdandsor oak savannahabitat Sgnificantly lowers

the potentia fireintensty for al seasond conditions. Grazingisan effective

stubblemanagement tool toimplement “firesafe’ road treatments, Srategic
fuel modification networks, and other typesof fuel reduction.
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GRAZED GRASSLAND
(Annual Grassland, Perennial Grassland, Oak Savannah)

FUEL MODEL - 1 (Based on less than 1 ton per acre)
Seasonal Condition S, SW, W NW, SE N, NE, E Seasonal Key

Early Season L L L L - Lessthan
35% slope
Normal Fire Weather L L L L-Less than
35% slope
Late Season L L L L-Less than
35% slope
Coastal Scrub

Water shed L ocation

The Coastal scrub plant communitiesare most typically located on
hot, steep, south or west aspectsthroughout the District watershed lands,
but areleast prevalentin FMU 1, 3, and 4.

Fuel Characteristics

Coadtal scrubtoleratesawiderangeof fireintervals, fromafew to
up to 40 years, based on the mix of resprouting and seeding capabilitiesof
the component species. Structures of the plant associationsthat comprise
Coastal scrub communitiesaretypified by low to moderate-size shrubs
with mesophyticleaves, flexible branches, and semi-woody semsgrowing
from awoody base.

A common gtrategy of Coastd scrubto survivetheannud dry period
isto dow itsgrowth and metabolism during water stress, causing die-back
inthe semsand leaves corresponding to the severity of theannual drought
period. Thisincreasestheamount of dead materia inthe plant.

Flammability

Flammability in Coastal scrub isconsidered moderate dueto the
amount of dead finefuels. Flammability increasesondrier Sites.

FUEL INVENTORY
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FireBehavior

Fuel loading tendsto belessthan in chaparra plant communities,
however, theoilsin thefoliage produce high fireintensities. |mportant
variablesinthefue characteristicsof each stand arelivefuel moistureand
theamount of dead finefuel compared withlivefoliage.

Seasonal Trends

Early in the season the prolonged solar exposure and warmer
temperaturesincrease the potential fireintensity in Coastal scrub plant
communities. The exposure to these conditions is greatest on south,
southwest, or west facing slopes, and significantly reduced on north and
east facing dopes.

Under Normal Fire Season weather conditions, fuel temperatures
are high and fuel moistures (live and dead) are low during dry periods.
Flammability ishigh, whilefireintensity can rangefrom moderate onflat
dopesto very high on slopes exceeding 25 percent.

Typicdly livefud moisturesreach their annud lowslatein the season
when Foehnwindsaremost likely to occur.

Thehoat, dry highintensity windsassociated with Foehn conditions
acceleratethedaily drying out of finefuels(1-hour and 10-hour timelag
fuels) to create very explosiveor fire behavior conditionswith fast rates of
spread and highto extremewildfireintensity. Theextremeconditionsare
most likely to occur on north, northwest, or east facing s opesunder Foehn
wind conditions.

Daily/ Hour ly Susceptibility

Theflammability of thisplant community isvery responsiveto
vaiaioninfirewesther (prolonged solar exposure, high temperaturesand
exposureto Foehnwind conditions).

Flammability isgreatest on hot, dry, inland sites. Themost likely
aspects (south, southwest, and west) in which Coastal scrubisfound on
Disgtrict watershed lands meet thiscriterion.

Coadd scrubisvery susceptibleto Sgnificant daily or hourly weether
variations. Dueto theamount of finefuelsand dead material in Coastal
scrub, short periods of exposureto prevailing summer onshorewindsand
coastal fog can reduce flammability and fireintensitiesfrom thetypical
Normal FireWesather conditions, especidly along thewestern perimeter of
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thewatershed. Theratingsfor thisplant community are based onthe 90"
percentilewesther conditions. Monitoring of thedaily Fire Danger Rating
trendswill indicate changesfrom hot, dry seasond conditionsto these short
periodsof onshorewindsand coastal fog.

Coadtal scrubismost susceptible under Foehn winds conditions,
especidly onthenorth, northeast, and east aspects, resultingin the potential
for extremefireintensity on steeper dopes.

M anagement Concerns

Prescribed burning of Coastal scrub isrecommended when the
ratio of dead to livefuelsexceeds40 percent. Thedeadtolivefud ratio
will vary significantly depending ongrowing Site, exposureto solar radiation
and weather variations, droughts, and other factors. Without the use of
prescribed fire, theamount of dead woody materia in Coastal scrub plant
communitiesexcluded fromfirewill havethe potential for highto extreme
intengty wildlandfires.

Following should bethecriteriafor determining when to introduce
fireasahabitat enhancement (stand protection) management tool within
the selected areas of coastal scrub vegetation:

*  When Coastal Scrubfud loading (both live and dead) exceeds
4.0 tons per acre, or

» whenthedead fuel loading exceeds 1.5 tons per acre, or

* whenthedeadfud tolivefud loading ratio exceeds40% dead
fuels, or

»  whenany combination of theabovecriteriawould cresteflame
lengths(calculated by BEHAVE) that exceed 11 feetinlength
or afirelineintensity of greater than 1,000 BTU’s per feet per
second.

FUEL MODEL - 6 (Brush less than 6 feet tall)
Seasonal Condition S, SW,W NW, SE N, NE, E Seasonal Key

Early Season M M L M-Less than
100% live FM

Normal Fire Weather M M M M-Less than
100% live FM

Late Season M H H H- Foehn Winds

East Bay Watershed Plants of Concern : Sebbins, R. 1996.
Biological Survey Studiesfor EBMUD.

Special Status Species Oakland star-tulip, Mount Diablofairy lantern
Locally Rare Species  buckthorn, mahonia

FUEL INVENTORY
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Chaparral
Water shed L ocation

Chaparral covers approximately 21 acres of the watershed and
can befound inthreelocations of thewatershed: 1) on anorthwest facing
dopealong BrionesReservoirin FMU 11 just northeast of thedam, 2) on
anortheast facing dopeof FMU 2, and 3) onawest facing dope of FMU
26 near Upper San Leandro Reservoir.

The chaparra classified under this fuel type was identified as
Manzanitachaparral. A significant stand of Manzanitachaparral exists
near Canyon , but does appear on the District GI S database.

Fuel Characteristics

Chaparrd isagructuraly homogeneousbrushland typedominated
by shrubswiththick, stiff, heavily cutinized evergreen leaves. Asastand
ages, itformsadense, dmost impenetrable canopy of sclerophyllousshrubs,
limiting the growth of shadeintol erant herbaceousvegetation. Thelack of
asignificant understory vegetation resultsin astand that tendsto be more
even-aged. Standsare commonly adapted to frequent wildland fireor fire
intervalsof about 20-40 years.

Flammability

Chaparrd hasalow flammability (ignition). Whenignited, it will
burn at ahighintensity. Thehigher thedeadtoliveratioinchaparra, the
moreflammablethevenation of the plant community. Theamount of dead
material depends on the age of the stand, thetype of brush species, site
conditions, and periodic weather rel ated events.

Inayoung stand (zeroto 15 years), theamount of dead aerial fuel
isminimal. Asthe canopy develops, the amount of dead woody stem
material (standing branchletsand liter accumulation) increasesin the
understory. Older sandsaretypicdly moreflammablethan younger stands.

Thetype of specieswill vary by adaptability to the site and other
species. Some specieswill result in higher liter accumulations (chamise)
than others. Dead fuelsaretypically produced morerapidly on dry sites.
The greater the solar exposure and water stress of asite, the higher the
flammahiility .
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FireBehavior

Frespread occursmostly intheflammeable, nearly continuouscrowns
and dead woody understory of chaparral stands. Higher fireintendtiesare
expected to occur in older standsdueto thelarge amount of dead woody
materid and high surface-to-volumeratioinits“flashy” fues. At20years,
the stand would produce moderatefireintensities, while those exceeding
35yearsof ageareconsgdered asvery highfireintensity and fast-spreading.

Theresnouscharacteritic of the chaparra crown cover, fud load,
and location on steep dopesor dry aspectsincreasethe projected intensity
of wildlandfirein thisvegetation. When livefuel moisturesdrop below 60
percent, thenadaily burningindex of high or extremeissufficient to produce
rapid ratesof spread, extreme burning intensitieswith ahigher resstanceto
control.

Seasonal Trends

Theannual livefuel moisturecycleisthebest indicator of variations
in flammability and firebehavior inchaparrd. Livefud moistureswill drop
earlier inthe season on south, southwest, and west facing slopesdueto
increased solar exposure. Chaparra plant communitieson these aspects
(FMU 26) were model ed as moderate fuel hazardsin the early season as
thelivefud moistureswill typically benearing or dropping bel ow 100 percent
earlier than other aspects. These aspects will be more flammable and
produce higher fireintensitiesthan other aspectsin theearly season.

Thelonger periodsof solar exposure, lack of rainfall, and increased
temperaturesnear 90 degreescommonintheearly summer monthscontinue
to decreaselive and dead fuel moistures of chaparral onall aspects.

When fud moisturedropsbe ow 100 percent, new growthiscomplete
and resemblesthe older perennia foliage. Thisstageisused asthekey in
the FM Pto determining when chaparrd isentering theNormal FireWesather
condition. Liveand dead fuel moistureswill continueto declineduringthe
summer months, increasing flammability and fireintensity asthe chaparra
approaches the dormancy stage near 50 percent live fuel moisture. At
dormancy, coloration of leaveswill occur, with somedropping off fromthe
stem. Thisincreasesthedeadtolivefuel ratios. Therefore, chaparral is
modeled asahigh fuel hazard for al aspectsduring Normal Fire\Weather
conditionsand will produce extremefireintensitieson dopesexceeding 25
percent.

FUEL INVENTORY
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Chaparrd ismog flammableand producesthehighest fireintensties
whenit reachesitsannual low inlivefuel moisturetowardstheend of the
fireseason and isexposed to Foehn wind conditions. Droughts, freezes,
fungus, and other weather related eventsincrease the stresson chaparral
stands often speeding up the accumul ation of dead materia and decreasein
livefud moisture.

Daily/Hourly Susceptibility

Chaparrd islesssusceptibleto changesinhourly, daily, and seasond
weather or solar exposures than lighter brush species or grass fuels.
However, thischaracteristic also resultsin dower recovery to prolonged
seasonal weather conditions. The prolonged seasonal effect isasteady
declineof fuel moisture over thedry season.

M anagement Concerns

Prescribed burn frequenciesarerecommended every 20to 25 years
inthematurechaparrd plant community. Periodicfireor prescribed burning
canaso beutilized to produceadiversty of ageclassinastand which will
minimizeitssusceptibility under extremefireweather conditionsand promote
biodiversity. The 17-year historical firerecordsdo not indicate any fire
history intheknown chaparral locations. Therefore, fireexclusoninthese
communitiesislikely toresultinunnatura fuel accumulations.

Fireintenstieslikely under Normal FireWeether and L ate Season
fireweather conditionscould result in significant impactsto water quality
and biodiversity. Water runoff will be significantly increased from these
locationsafter ahigh intengity firedueto thereduction in vegetation cover
and potential for hydrophobic soils. The identified chaparra plant
communitiesarelocated adjacent to Briones Reservoir and near Upper
San Leandro Reservoir.

Prescribed firemay bebeneficid for regeneration of palid manzanita
gpecies. All threechaparral locationsarewithinidentified potential pallid
manzanita habitat areas and are designated as management areaswhere
prescribed fireor low and moderateintensity wildland firearerecommended
asmanagement tool for theunit.
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FUEL MODEL - 4 (Tall Brush greater than 6 feet tall)

Seasonal Condition S, SW,W NW, SE N, NE, E Seasonal Key

Early Season M L L

Normal Fire Weather H H H H-Live
FM < 100%

Late Season H H H

East Bay Watershed Plants of Concern : Sebbins, R. 1996.
Biological Survey Studiesfor EBMUD.
Special Status Species pallid manzanita, San Antonio Hillsmonardella

Chamise Chaparral
Water shed L ocation

Chamiseisafire-sengtiveand widdy distributed shade-intolerant
shrub component of chaparral, woodland, and forest communitiesand is
commonly found onthefoothillsand Coastal mountainsof Cdiforniaasfar
north asMendocino County.

Chamise chaparral occurson approximately 145 acresof District
watershed landsand istypically located on hot and dry west, southwest, or
south facing dopes. Thegreatest concentrationisfound intheupper San
Leandro Reservoir watershed on Rocky Ridge, with smaler Chamise plant
communitiesfound on the eastern perimeter of FMU 1 andin FMU 26.
Chamisemay aso occur asan understory shrub inthe District’sHardwood
Forest or knobconepinefue classfications.

Fuel Characteristics

Chamiseisan extremely fire dependent native species, and the
exclusionof firewill result inasenescent condition. Chamiseisaresinous,
diffusely branched shrub that variesfrom afew feet to 12 feet tall. Plants
aredeep-rooting and branch very closeto the ground, with sharp-pointed,
sclerified evergreen leaves approximately % of an inch in length.
Approximately 60 percent of thedry weight in chamiseplantsislocatedin
theleavesand gemslessthan aninchindiameter, compared to other common
shrubslike manzanitaor scrub oak that have 25 to 30 percent of their dry
weight in the same components. Bark typically becomesgray with age.

FUEL INVENTORY
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After afiredisturbance, the post-fire regeneration strategies of
chamise are: adventitious-bud root crown and ground residual colonizer.
Vigorous sprouting and germination of alarge number of seedlingsoccur in
thefirst yearsafter fire. Growth of herbaceousvegetationishighininitia
yearsafter fireor cutting, but rapidly declinesin later years. Dense stands
arelikely to develop by theend of thefirst decade and do not exhibit full
canopy closureuntil after the second decade. Annua growthisminimal in
standsaround 60 years of age when the accumulation of biochemicalsin
the soilslead to stand stagnation.

Fireisbeneficial for chamise seed germination. Seed production
occursasearly asthreeyearsin chamiseand continuesat all age classes.
Digpersd of seedisabundant and typicaly withinor near theplant community.
Thisoccursinthedry summer months. Seed productionisgreater after
above-averagerainfall. Dormant seeds accumulateinthe soilsuntil the
heat of fire scarifiestheimpermeable seed coat to stimulate germination.
Seedbanksincrease with the age of the stand. A small proportion of the
seedbank germinateswithout fire scarification; however, survival ratesof
seedlingsarelow.

During summer drought, themetabolic activity of theplant resultsin
an accumulation of water-soluble phenolicsintheleaves. Thesetoxinsare
transportedtothe soil throughrainor fog drip. Theannud rainfall onDidtrict
watershed landsfall withinthe 10to 40inchesannual precipitation range
common for Chamise plant communities.

Flammability

Chamiseisthemost flammable speciesof the District’ sbrush fuel
classificationsdueto theamount of dead finefuelslessthan oneinchin
diameter. Thefinefuelsareeasier toigniteand preheat livefuelswhen
burning, further increasing stand flammability.

FireBehavior

Typicd fud loadsin Chamisearelessthan other chaparra species;
however, their physical, chemical, and physiological featureswill produce
higher fireintensities. Thefuel loadinyounger standsfrom 10to 15years
will produce only moderateintensity wildland fires. In older stands, the
amount of finefuelsaccumulates, increasingfireintengty.
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Approximately 60 percent of chamiseislessthan 0.5inchesin
diameter and would be classified as 1-hour timelag fuel (Oto %ainchin
diameter) or 10-hour timelag fuels (/4 to Linchindiameter).

Thelargeamountsof finefuels distributed continuously fromthe
ground throughout the multi-stemmed canopy provideavertical fudl ladder
that carrieswildlandfireinto the canopy of the plant community. Asdieback
occursinthe summer months, the accumul ation of these dead finefuels
increasesoverdl firebehavior.

Theether extractives (waxes, resins, oils, terpenes, and fats) and
inorganic mineralsfoundinthefoliagefurther increasetherate of fire pread
becauseof their high heat content. Older plantshavegreater concentrations
of ether extractives,

Seasonal Trends

Thefuel characteristicsof Chamisewill causetheir liveand dead
fuel moisturesto drop morerapidly than other brush species. High annual
rainfall totalsin the previouswet season increasethe seed production and
plant growth.

Theprolonged solar exposure on south, southwest, and west facing
dopescreateshot, dry locationswhere both flammability and fireintensity
increase earlier than other aspects. Thelarge concentration of Chamise
along Rocky Ridge meetsthiscriteria, whilethe Chamiselocated onthe
eastern perimeter of FMU 1 andin FMU 26 occur on east facing slopes
progressat aslower rate.

Howering occursinthe summer despitethe onset of thedry period
asChamisegtorewater intheir lignotubers. Thelong dry period of summer
and associated water stress suppressthe photosynthesisand new sprouting
and growth ceases. In late summer, after seed dispersal is complete,
inflorescenceswill dieback, and new growth becomeswoody.

Important fuel hazard variablesto monitor areageclass, livefuel
moisture, and theamount of liveto dead fuel moisture. If monitored, this
vegetation typewill assumeitsnormal fireseasonrating of highwhenlive
fuel moisturesdrop below 100 percent.

Chamiseismost flammeablelateintheseasonwhenlivefud moistures
reachtheir annual lowest, dead finefuel moisturesdrop significantly, and
concentrationsof extractivechemicalsincrease. Thisflammability isfurther
increased when exposed to hot, dry Foehnwinds. The potential mortality

FUEL INVENTORY
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of the plant community from high intensity fire substantially increases.
Perennating budslocated just beneath the soil surfaceare quite susceptible
tohighfireintengties.

Daily/Hourly Susceptibility

Theflammability of Chamiseismore susceptibleto seasond, daly,
and hourly variationsin solar exposure or weather conditionsthan other
brush duetoitschemical composition and amount of dead finefuels.

M anagement Concerns

Thewidespread distribution of Chamise provideslarge quantities
of browse for wildlife and a staplefor deer populations. Thevaluefor
cattleand horsegrazing isvery low, but good for goats. Thequality of this
speciesfor browseislimited by itspaatability and stand density (difficult to
penetrate). Thedense standsprovide cover, nesting sites, thermal cover,
and resting and escapelocationsfor smaller birdsand mammals.

Thefirecyclefor Chamise canrangefrom 10to 100 years. High
intensity wildland fire can cause significant damage to the regeneration
drategy of Chamiseplant communities. Highintengty firemay substantialy
delay therecovery of thisplant community by destroying the seed bank and
Sprouting capability.

The Chamiselocated on Rocky Ridge consistsof prolonged solar
exposures and steep slopesand istherefore susceptibleto high intensity
wildland fire under 90" percentile weather conditions and above. The
introduction of prescribed firewould be beneficia to replicate natural fire
regimes, createadiversity of age classes, enhance paatability, and openup
gandsfor wildlifebrowse. Theresulting fud reductionwould minimizethe
potentid for highintensity wildlandfire. Firesignificantly enhancesaccess
to new growth for browsingwildlife. Thisbrowse prolongs paatability and
stimulates new growth and delaysthe accumul ation of woody fuels.

Prescribed firewould al so decrease the potential mortaity patterns
related to highfireintensity and time of year. Spring or summer firesmay
causehighmortality rates, whilefall firesresultinrelatively littlemortality.
Sengtivity towildlandfireisincreasedif seedshaveimbibed water. Dry soil
conditionshelp to protect seedsfrom mortality. Mortality alsoincreases
withincreasing fireintensity. High fire occurrence may cause damageto
seedlings, sprouts, and seedbank.
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FUEL MODEL - 4 (Tall Brush greater than 6 feet tall)

Seasonal Condition S, SW,W NW, SE N, NE, E Seasonal Key

Early Season M L L M - FM < 100%
Normal Fire Weather H H H H -FM < 100%
Late Season H H H

Hardwood Forest
Woater shed L ocation

Hardwood forestisthe Didtrict’ spredominant forest type, covering
gpproximately 9,533 acres (34 percent) or about one-third of thewatershed.
Significant stands can befound in the northern portion of FMU 8 (Sather
Canyon), inFMU 9, and around the Orindainterface.

Themaost common plant communitiesinthisgrouping areclassfied
asmixed hardwood forest (comprising Coast Live Oak, Californiabay,
and Madrone). Other plant communitiesinclude mixed oak woodland or
Black Oak Woodland, occurring mostly near San Pablo and Briones
Reservoirs. Hardwood forests on watershed lands can often befound on
northeast facing dopesand aong riparian zonesof intermittent and perennid
creeks.

Fuel Characteristics

Theunderstory fuelsaretheprimary carrier of wildlandfireinthe
hardwood forest vegetation classification. Thekey to understanding wild-
landfirespreadinthisfud typeisvertica continuity (“fuel ladder”), which
will carry firefrom the surface fuel s up into the canopy, and horizontal
continuity, which carriesthelateral spread of fire. Fireintensity isdepen-
dent on understory livefuel moistureand fuel load.

Theunderstory in ahardwood forest can vary gresatly with various
combinationsof vegetationtypes, vertica continuity, liter accumul ation, and
location. Whentheunderstory consistsof light fuels, Fuel Model 1isthe
most appropriate. Fuel Modd 9, which represents hardwood litter, poison
oak, brush, and other debris, isthe most appropriate for scattered or
densestands.

Most of the District’ shardwood forest vegetation classificationis
found on moist north or east facing aspects.
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TheDigtrict’ sfuel classification for Hardwood Forest was based
primarily on overstory criteria. The conversion of this vegetation
classification to an applicablefuel model requiresunderstory fuel loading
criteria. Duetothelack of site-specific understory assessmentsfor the
District watershed lands, thisfuel classification was assumed to be Fuel
Model 9, primarily dueto the lack of fire history and potential for fuel
accumulationintheunderstory.

TheDidrictiscurrently reeva uating theexigting vegetation coverage.
Providing a detailed site-specific understory assessment of this fuel
classification would enhancethe accuracy of the FMP and GI S database.

Seasonal Flammability

Theflammability for thisvegetation classificationisbased onthe
typeand dengity of understory vegetation. Whentheunderstory islight or
scattered, thepotentia for ignitionishigh. The higher the grasscomponent
intheunderstory, the higher theflammability. Theflammability would be
low for dense or moist understories.

FireBehavior

Fire behavior isdependent on the composition of the understory.
Thecritica component istheunderstory fud load and thevertica fud ladder.
Denseunderstory fuelswithout asignificant break inthevertica fuel ladder
would represent high intensity areas. Fuel management treatmentsinthe
understory fue ssgnificantly decreasefireintengty by reducingtheunderstory
fuel load and/or vertical ladder. Understorieswith light to scattered fuels
would represent low fireintendity aress.

Seasonal Trends

Theunderstory of the Hardwood Forests vegetation classification
isassumed to bealow fuel hazard and producelower fireintensitiesduring
the early season dueto higher livefuel moisturesresulting from shading.
Thebenefits of thisshading decrease asthe dry season continuesand fuel
hazardsarerated asmoderatefor all aspects.

Hardwood Forests tend to have increased fuel loads on east,
northeast, and north aspects, which are proneto highintensity firewhen
exposed to Foehn wind conditions. These hot, dry, highintensity winds
areindirect dignment with upd opewind patternsthat dry out theunderstory
vegetation, increasing flammability and firebehavior.



Appendix E

Daily/Hourly Susceptibility

Shading of the understory vegetation minimizes the effects of
seasonal, daily, and hourly variations of solar exposure onthe understory
vegetation. Themore open the understory, the greater the susceptibility to
variationsin weather conditions. Open canopiesare more susceptibleto
solar exposure. Bothwill increaseflammability and firebehavior.

M anagement Concerns

Understory fuel reduction or prescribed firefor underburning to
establish mosaicsof srategic fuel reductionto minimizetheeffectsof Late
Season fireweather conditionsare critical on the dense north, northeast,
and east facing dopes, which areindignment with Foehnwinds. Inaddition
toreducing overal fireintensity, mosaicsprovideadiversity of ageclassin
the plant community.

Strategic use of hazard abatement to establish shaded fuel breaks
would reducethe FireHazard Intensity Rating to low wheretreatmentsare
applied. Prioritiesshould bebased in order of structure protection, firesafe
road access, watershed fire protection, and stand enhancement. Many of
theseareasoccur near interfaceor intermix areaswherefirerisk and values
arehigher.

FUEL MODEL - 9 (scattered to dense)

Seasonal Condition S, SW,W NW, SE N, NE, E Seasonal Key

Early Season L L L
Normal Fire Weather M M M M-Live
FM < 100%
Late Season M H H H - Foehn
Winds

East Bay Watershed Plants of Concern : Sebbins, R. 1996.
Biological Survey Studiesfor EBMUD.

Special Status Species San Antonio Hillsmonardella, western leather-
wood, Mount Diablo fairy lantern,

Keystone Species Coast live oak, black oak, valley oak

Locally Rare Species  Canyonlive oak, Chase oak, bluish valley oak,
buckthorn, mahonia, fairy lantern, celery-leaved
lovage, western coltsfoot,

FUEL INVENTORY
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Monterey Pine
Water shed L ocation

Monterey Pine covers approximately 560 acres (2 percent) of the
watershed and is considered a nonnative forest community. It is most
common aong the perimeter of San Pablo Reservoir and western portions
of FMUs 11, 12, and 13. Thisfuel typecanaso befoundin FMU 4 near
AlhambraValey Road andin FMU 20. Monterey Pinescan aso befound
inmany locationson adjacent EBRPD landsa ong thewestern perimeter of
thewatershed.

Fuel Characteristics

Monterey Pineisaclosed-cone coniferous plant community and
considered nonnative inthe East Bay. Theunderstory for Monterey Pine
fud typeon EBMUD watershed landsistypicaly moderateand occasondly
low, consisting of light grassand short brush species.

Monterey Pinestypicaly occur ineven-aged sandsrangingin height
from 50 to 115.5 feet tall, and live amaximum of 80to 90 years. The
resnousinner bark makesthistreevery flammablewhenignited. Monterey
Pinesarecrownresdua colonizersandrely gtrictly on seed for regeneration.
They do not produce seedsuntil they are between five and ten yearsold,
peaking at approximately twenty years. Seed productionisgreatest after a
surfacefirewherethetreesurvives, inwarm, dry years, and in open stands.
Conesopenfor seed dispersa when exposed to thefirst warm, dry periods
in early spring or when exposed to fire. They close when exposed to
cooler temperaturesand higher humidities. Seedsremainviablefor decades.

Fireintensitiesexceeding 200 degrees Fahrenheit will sgnificantly
reduce seed germination. Monterey Pinewill ofteninvade areaswith poor
or shallow soils.

Monterey Pineisvery susceptibleto severe surface and crown
fires. Treesareeasly damaged by direct heat, but can survive moderate
crownscorch. Younger Monterey Pinetreeswith thin bark are oftenkilled
by wildland fire, especially in dense stands or when fire spreadsin the
crowns.
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Flammability

Theflammability of thisvegetation classficationisgtrictly dependent
ontheunderstory. When the understory fuelsare dense, avertical fuel
ladder ispresent, or theresdua burning timeissignificant, theflammability
of theMonterey Pinebecomesafactor. Monterey Pinesarenoted for their
extremeflammability. Thisisdue, inpart, to shedding bark, finefuels, and/
or volatileresnswithintheleavesandwood. Thehigher thegrasscomponent
or light flashy fuelsin the understory, the higher the flammability of the
understory.

FireBehavior

Freintengity isbased strictly on understory composition. Increased
fireintensities are characteristics of dense understoriesor vertical fuels
ladders, and lower fireintengtiesin light to scattered understories.

Seasonal Trends

Monterey Pinerequireswet wintersand ishighly susceptibleto
frost. Treecrownscollect moisturefrom summer fog conditions.

Daily/Hourly Susceptibility

The more open the understory, the greater the susceptibility to
variationsinwegther conditions, the more openthecanopy, thegreeter the
susceptibility to solar exposure. Both will increaseflammability and fire
behavior.

M anagement Concerns

As this speciesis considered a nonnative pyrophyte, regional
pressureis present to reduce the number of Monterey Pinestands. They
do not represent asignificant fire hazard when the understory ismaintained
for low fireintensities. Thinning often opensup the stand, increasing the
growth of undergtory fuels. Slandsthat arewell soaced with light understory,
proper horticultural practices, and maintenance of trees, e.g. spacing and
above-ground clearance, can serveto minimizefirehazard. Unhedthy stands
or those near interface areas represent the highest priority areas for
replacement with native species.

FUEL INVENTORY
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Understory prescribed burning can bevery beneficial to thelong
term maintenance of these stands. Moderateto highintensity fireinthe
understory can seriously damage this species. Strategic use of hazard
abatement to establish shaded fuel breakswould reducethe Fire Hazard
Intensity Rating tolow wheretreatmentsareapplied. Prioritiesshould be
based in order on structure protection, firesafe road access, watershed fire
protection, and stand enhancement.

Monterey Pinesprovideerosion control with awidespreading root
system. Monterey Pineisvalued for its protection from solar exposure,
wind, andnoise. Itisasousedfor Christmastrees. Itisacoarsegrained,
light, soft wood and haslittlecommercia value except asfirewood. Some
of the stands currently provide biodiversity value (bald eagle and other
raptor species) on District watershed lands. Monterey Pine seedsprovide
food for small rodents, mammalsand birdsthat are potential foragefor the
Bad Eagleand American Peregrine Falcon. Common peststhat affect the
Monterey Pineare: western dwarf mistletoe, western gall rust, various
needleblights, and moths.

FUEL MODEL - Combined Fuel Model 9 (60%) and Fuel
Model 3 (40%)

Seasonal Condition S, SW, W NW, SE N, NE, E Seasonal Key

Early Season L L L

Normal Fire Weather M M M Curing of grass,
Low FM

Late Season M M M

Eucalyptus Plantation
Water shed location

Eucalyptus plantations cover approximately 287 acres (1 percent)
of the Digtrict’ swatershed lands. A large stand (135 acres) isfound onthe
northwestern perimeter of San Pablo Reservoir, adjacent to San Pablo
Dam Road. The Chabot Reservoir watershed contains an additional 81
acres, with 19 acresinthe Upper San Leandrowatershed. Thisfud typeis
a so considered anonnativeforest.
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Fuel Characteristics

Eucalyptusexhibitsahigh concentration of volatileoils(presentin
greenfoliage) and alargeamount of availablefuel content in understory .
Keysto managing these standsin asafer fire condition are understory
maintenance, spacing, and forest floor fuels. Untreated eucalyptus
plantationshavevery dense, flammablevegetation, oftenexhibitingaverticad
ladder into the canopy.

Thestandson District watershed lands consist primarily of large,
maturetreeswith moderate to dense canopy cover.

Flammability

Untreated eucalyptus plantations are known for their extreme
flammability dueto shedding bark, finefuels, and/or volatileresnswithin
theleavesand wood. Flammability can bereduced by treating the dead
finefudsand shedding bark inthe understory.

FireBehavior

Fire intensity in eucayptus plantations is dependent on the
composition of theunderstory and vertical fuel ladder. Fireintensitiesare
greatest for denseunderstoriesand/or with vertica fudsladders. Eucdyptus
isawell know sourceof firebrands, especially under highintensity Foehn
winds.

Seasonal Trends

Early season fuel moistures should remain high for eucalyptus
plantations located on north, northeast, east, southeast, and northwest
aspects. The stand along San Pablo Dam Road meetsthiscriterion.

Theseasond trend of livefud moistureintheeucayptusunderstory
fuelswill continueto decrease throughout the dry summer period; however,
thegreatest threat iswhen stand islocated on steep dopesin dignment with
Foehnwind conditions. Foehnwindscan dry out the understory fuelsof
these eucdyptusplantations, significantly increasing flammability and fire
intengty.

FUEL INVENTORY
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Daily/Hourly Susceptibility

The more open the understory, the greater the susceptibility to
variationsinwegther conditions,; the more openthecanopy, thegreeter the
susceptibility to solar exposure. Both will increaseflammability and fire
behavior.

M anagement Concerns

Asanonnative pyrophyte, eucal yptus plantations are atarget of
regional public pressurefor removal. Standsthat have been thinned or
logged with appropriate understory trestments do not represent significant
firehazards. Examples of these treatments can be found on the District
near the water tower just east of the Grizzly Peak/Fish Ranch Road
intersection, in Redwood Regiond Park near Pinehurst Court, and Kennedy
Grove Regiona Recreation Areajust north of San Pablo Dam.

Standsthat have been thinned or treated by understory pruning
and limbing up haveasdgnificantly reduced understory fuel hazard, provided
that resprouting iscontrolled. Thesetreated areas should berated aslow
to moderate fuel hazards, based on existing conditions. These stands
providing roosting locationsfor the Bald Eagleand other raptorsand attract
thebark-foraging birds.

FUEL MODEL - Combined Fuel Model 9 (60%) and Fuel
Model 3 (40%)

Seasonal Condition S, SW,W NW, SE N, NE, E Seasonal Key

Early Season H M M Untreated
Normal Fire Weather H H H Untreated
Late Season H H H Foehn Winds

K nobcone Pine Forest
Water shed location

Theknobcone pineforest fuel typeislocated exclusively along
Flicker Ridgein FMU 19, adjacent tothe Canyonintermix area. Thisfuel
type coversapproximately 56 acres (lessthan 1 percent) of theDistrict’s
watershed lands. The Canyon intermix community located among high
hazard fuelsisat sgnificant risk from highintensity firesspreading along
thisridge.



Appendix E

Thenorthwest portion of the knobconeforestismost critical tothe
protection of the Canyonintermix. Thelong-term management strategy for
thisareamust indudemaintaining fue sintheknobcone pine plant community
tominimizeextremefireintengtiesunder wildland fireevents.

Fuel Characteristics

Undergtory isextremely fireadapted and firedependent. Excluson
of fire preventsregeneration, produces senescent, deteriorating knobcone
pineforest with heavy accumulations of dead biomassmaterial. Under
naturd fireintervas, fireconsumesthe dead materia fromthe previousfire,
whiletheevent killsmost of the current generation of knobconepines. The
plant community maintainsthe hazardousfuel killed by thefireuntil thenext
fireevent. Reforestationisrapid after afireevent.

Theknobcone pinecommunity inthe Canyon areaisadense, even-
aged stand. Mosaicsof other vegetation speciesareintermixed withinthis
plant community.

Flammability

Knobconepineisextremely flammable dueto amount of dead fine
fuelsand residua biomassthat accumulatesin thisplant community.

FireBehavior

The Seasonal Fuel Inventory Rating for knobcone pineishighfor
all three of the seasonal ratings (early season, normal fire weather, late
season) dueto the buildup of dead resnous materia and high flammability.
Duetothechaparrd speciesmixed with theknobcone pine, thefirebehavior
model for thisfuel typeisModel 4. Thismodel best fitsin chaparrd, butis
compatiblewiththeresnousknobconepinefuels. Thiswill resultinextreme
fire behavior on steep slopes exceeding 25 percent. Whilethelivefuel
moistureswill continuetop declinethroughout the dry season, the amount
of dead finefuelsand buildup of resinous material inthe knobcone pine
vegetationwill producehighintensity wildland firesearly in thedry season.

M anagement Concerns

The EBWMP direction for the knobcone pine community isto
develop along-term strategy for managing the knobcone pineforest on
Flicker Ridge, emphasizing the use of all available tools to promote
ecosystem health whileimproving fire safety inthe community of Canyon.

FUEL INVENTORY
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Thisrepresentsthe District’shighest priority areafor prescribed
firetreatment to minimizefire hazardsand potentid fireintensities. High
intensity wildland fires represent a threat to the knobcone pine plant
community, surrounding vegetation classfications (hardwood forest, Coastal
Scrub), and the Canyon intermix. The Redwood forest |ocated downd ope
and to thewest of the knobcone pineforest servesasan effectivefuel break
for east to west fire spread and the grasslands to the east for west to east
firespread.

Theexiging stand on Hicker Ridgewill undergo extreme senescence
and mortality without fireand wildland fire under current fuel load and
flammability conditions would be a significant threat to the Canyon
community. Prescribed burning under acarefully selected parameterswould
addressthisissue.

Fuel management activities should be strategically designed to
providefirecontrol and containment linesfor intermix protection andin
preparation of prescribed burning activities.

The knobcone pineis considered alocally rare species on the
District’sWatershed Plantsof Concernlist. Theknobconepineareainthe
Canyon hasbeenidentified aspotential habitat pallid manzanitahabitat,
whichisconsidered aSpecial Status Species. Prescribed firetreatments
arethe preferred fuel reduction treatment for potential pallid manzanita
habitat. Prescribed firewould likely promotetheregeneration of herbaceous
speciesintheunderstory including fire-followersand endemics. Thereisno
commercia vauefor knobcone pinewood.

The unpalatable characteristic of knobcone pine deter wildlife
browse, while the cones are heavily spiked to provide protection from
most predators. The knobcone pine does provide cover and nesting
opportunitiesfor birdsand small animals.

FUEL MODEL - 9 (scattered to dense)

Seasonal Condition S, SW, W NW, SEN, NE, E  Seasonal Key

Early Season H H H No differences
Normal Fire Weather H H H
Late Season H H H

East Bay Watershed Plants of Concern : Stebbins, R. 1996.
Biological Survey Studiesfor EBMUD.

Special Status Species pallid manzanita

Locally Rare Species  knobconepine
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Redwood Forest
Water shed location

Theredwood forest covers approximately 269 acresof the Upper
San Leandro watershed, just northwest of thereservoir near the Town of
Canyon. Thisdeep valey locationislocated within FMU 18 and receives
asgnificant coasta foginfluence. Thisexposuretotheonshoremarineair
hel psto maintain damp, cool understory fuels which aresignificantly sheltered
from changesinfireweather conditions. Somesmaller patchesof redwood
forest can befound integrated with the hardwood forest fuel classifications
onthewest side of Upper San Leandro Reservair.

Fuel Characteristics

Redwood isanative evergreen specieswith extremely long life
gpans. Thedenseforest floor commonly consstsof thick litter, shadetolerant
fern species, and perennia herbs, with understory of Californiabay and
hardwoods. Mature trees have a high resistance to fire, protecting
themsdlvesfrom|ow to moderatefireintengtieswith extremely thick basal
bark (upto afoot deep) and hightreecrowns. Theroot system consists
of deep, widespreading lateral rootswith no taproot. Redwoods do not
requirefirefor reproduction. The dense canopy cover helpsto maintain
the damp, cool understory conditions.

FireBehavior

Fireintensitiesrangefrom low to high depending on the condition
of theunderstory. Denseriparian stands minimizetheimpact of wind on
firespread, whilethefireintensity isdetermined by thelivefud moisturesin
theunderstory.

Daily/Hourly Susceptibility

Theredwood forest hasextremely low susceptibility to daily and
hourly changes, however susceptibility increasesafter long periodsof drought
or extended extremefirewegther conditions. Thisuniquefeature makesit
animportant habitat in biodiversity management.

Theredwood forest location isin the shady bottom of anarrow
canyon, whichiscommonly exposed to coastd fog. Thisstefeaturereduces
thepotentid for drought sress, maintainshigher fue moistures, and minimizes
evapotranspiration.

FUEL INVENTORY
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M anagement Concerns

The EBWM P describestheredwood forest as“alocaly uncommon
plant community becauseof itslimited rangeintheEast Bay.” Redwoodis
ava uabletimber species; however, thislocation has not been logged for
over acentury. Thewood and burlsareused for awidevariety of products.

Fire playsanimportant ecological roleintheredwood forest fuel
classification. Matureredwoodsareresilient tofire, and their ability to
sprout fromtheroot crown or from dormant buds represents an adaptation
tovariousfireintensties. Whilefireisnot required for regenerationandfire
frequency would most likely exceed 100 yearswithout human causes, fire
exclusionisnot an effectivelong term management approach. Redwoods
have utilized periodicfireto managether understory fuelsand young trees.
A long-term management approach utilizing prescribed fireisneeded to
maintain natural fuel accumulationsand forest hedlth.

Theredwood forest isavaluable District biodiversity resource
providing habitat and thermal cover for variety of rgptors, mammals, reptiles,
and amphibians. The cavitiesof redwood treesprovide nesting areasfor
woodpeckersand other birds.

FUEL MODEL - 9 (scattered to dense)

Seasonal Condition S, SW,W NW, SE N, NE, E Seasonal Key

Early Season L L L
Normal Fire Weather L L L
Late Season M M M Prolonged Foehn
Winds
Riparian

TheDidtrict watershed lands consist of four typesof riparian plant
communities; 1) herbaceous or bareriparian, 2) willow riparian scrub, 3)
Oak/bay/willow riparian, and 4) mixed deciduousriparianwoodland. The
moist understory makethistheleast flammable of thefuel types. Riparian
fud classficationson Didtrict watershed landsisaredistributed asfollows:

377 acresof Oak/bay/willow riparian

221 acresof mixed deciduousriparian woodland
140 acres of herbaceousor bareriparian

59 acresof willow riparian scrub
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Fuel Characteristics

Becausethisfuel typeiscommonly distributed in narrow bands
with high variability in speciescomposition and available moisture, itis
impractical toassignafuel model. Firebehavior would be predicted best
by using characteristics of the neighboring fuel types. Thelight herbaceous
or bareriparian assumesthegrasdand fuel hazard rating.

The oak/bay/willow riparianislocated primarily on moderateto
steep dopesaong ephemera and intermittent streams of the Upper San
Leandro Reservoir and San Pablo Reservoir watersheds. Aswater runoff
isacriticd factor inthewater quality of thesetwo reservoirs, thebiofiltration
capacity of thisvegetation playsasignificant role. Degpthicketsof willows
inthearroyo arecommon inthisripariantype, whilethebaysand oaksare
located upsope of thestream. Therefore, thefuel moisture conditions of
thewillowsarecritical tothefirebehavior in drainage, and theresulting
damagetothebiofiltration capacity. Thisfue typecanadsobefoundinthe
Chabot Reservoir watershed, but israrein Briones, Pinole, and L afayette
watersheds.

Themixed deciduousriparian woodland coversapproximately 221
acresof watershed landsandisevenly distributed in the Upper San Leandro
(68 acres), Pinole (62 acres), and San Pablo (51 acres), and Chabot (39
acres) watersheds. Thisfud classficationistypically found along perennia
streams. Theunderstory iscommonly dense.

The herbaceous or bareriparianisdefined asriparian areas not
dominated by treesor shrubs. The Pinole (50 acres), San Pablo (44), and
Upper San Leandro (31 acres) watersheds contain the majority of the
District’s 140 acres of herbaceous or bare riparian vegetation. This
vegetation typeismost commonly associated with grassland fuel models
when exposed to water stress.

Thesmdlest coverage (59 acres) of riparian vegetationisthewillow
riparian scrub, whichisevenly distributed between the San Pablo (20 acres),
Upper San Leandro (15 acres), and Pinole (14 acres) watersheds.
Approximately 5 acres can befound in Chabot and Brioneswatersheds.
Thisvegetation consists of abrushy thicket of willow and can bevery
susceptibleto changesin fireweather during water stress.

FUEL INVENTORY
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FireBehavior

Normally, riparian areasarenot considered asaseriousfirehazard.
However, during extremefiredanger periodsand extended droughts, riparian
areas can become trouble spots dueto their high level of decadent and
densevegetativefuels. Fireintensity isdependent onthelevel of water
stress, steepnessof dope, narrowness of the canyon, and riparianfue type.
Fireintensity increasesduring longer periods of water stress, especialy
whenit resultsinthe accumul ation of dead finefuelsor curing of vegetation.
Freintensity increasessignificantly for riparian vegetation located on dopes
exceeding 25 percent. Thetypeof riparian vegetation determinesoverall
fud load, accumulation of dead materid, andlivefuel moisturetrendsduring
water stresswhichal increasefireintensty.

Fireintensty will increase under | ate season Foehnwind conditions
when located on north, northeast, or east facing aspects. Fireintensity
further increaseswhen riparian vegetationislocated in narrow and/or steep
canyonswhere ups ope Foehn windswill beintensified.

Seasonal Trends

Duetothehigh fud moisturesassociated with most of the Digtrict’'s
riparian areasin spring and early summer, riparianfuel typesarerated asa
low firehazard in early season. Willow riparian scrub maintainsalow
normal fire season fuel rating, whilethe other two riparian types (mixed
deciduousriparianwood and, oak/bay/willow riparian woodland) arerated
as moderate fuel hazards based on decreasing live fuel moistures and
understory dead fuelsasthefire season progresses. Thelatter two typesof
riparian fuel are oftenlocated in stegp, narrow canyonsor ravines adjacent
to other higher hazard fuel types. Theseareastendtodry out duringthefire
season, resulting in decreasing live fuel moistures. They are also very
susceptibleto highintensity fireunder Foehnwind conditions. Themixed
deciduousriparian wood and, oak/bay/willow riparian woodland arerated
ashighlate season fuel hazards.

Daily/Hourly Susceptibility

Theherbaceousor bareriparian and willow riparian scrub aremost
susceptibletothedaily and hourly variationsof solar exposureand westher
variationsdueto theamount of dead finefudls. Herbaceousor bareriparian
often consistsof wetland grassesand forbs; however, when located ondry
locations, the curing of thisvegetationwill makethisfuel classfication nearly
assusceptible asthe grassland fuel types. Thewillow riparian scrubis
commonly animpenetrablethicket of willowswhich congst of ahighamount
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of deadwoody finefuds. Thesusceptibility of both thesefue classfications
increasessignificantly during periodsof water stress.

The Oak/bay/willow riparian and mixed deciduous riparian
woodland aredominated by treesspecies. The shading and location near
water coursesmaketheseareas|esssusceptibleto daily and hourly variations
of solar exposure and weather variations.

As intermittent streams are more common (156.5 acres) than
perennial streams (26 acres) onthe District’ swatershed lands, water stress
conditionsarelikey to occur during thelong, dry summer drought conditions.
Theassociated decreasein live and dead fuel moistureswill makeriparian
vegetation very susceptibleto variationsin firewesather latein the summer.

Riparian vegetation is especially susceptible under late season
conditions, which areeven moreexpl osvewhen digned with Foehnwinds.
Thisisfurther increased when located in deep, narrow canyonson north,
northeast, or east facing slopes. The cumulative effects of water stress,
decreased liveand dead fuel moistures, Foehn winds, and narrow drainages
providethenecessary alignment of factor to produce highintengity wildland
fire

Riparian vegetationisoften an effective barrier towildland fire;
however, under thelate season Foehn wind conditions, thisvegetation can
bevery explosiveand resultin S gnificant watershed impactsonwater quality
andbiodivergty if ignited.

M anagement Concern

Riparian vegetation playsavitd roleintheprotection of water qudity
and promotion of biodiversity. It providesabiofiltration roleto protect
reservoir water quality from theimpactsof storm runoff, and minimizethe
impactsof soil erosion and sedimentation. Riparian vegetation stabilizes
the creek bank and shadesthewater surface of creeksand pools, maintaining
lower water temperatures. Riparian vegetationisknown to host sensitive
plant and anima speciesandisidentified ascritical habitat for maintaining
biodiversity.

A long-term approach to managing of theriparian vegetation and
itssusceptibility to highintensity wildland fireisneeded to minimize water
quality impactsand protect key natura resources. Occasional monitoring
of theaccumulation of dead finefuelsof theseareaswill helpidentify key
areaswherehigh intensity wildfirewill occur under extremefireweather.

FUEL INVENTORY
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Prescribed fire, under appropriate scheduling and prescription, can
bean excellent tool for enhancement of riparian areasover thelong term
and establish abuffer of lower intensity fuel conditionsto protect riparian
vegetationfor highintensity wildland firespread. Fireimpactsonriparian
areasdepend on the nature of the particular fireand riparian habitat. Cool
or moderateintensity surfacefirescan be beneficial. Intensefiresoften
impact theladder or canopy fuelsresulting in seriousecosystem damaging
impacts. Resistancetofiresuppressionisquitehigh. Accesstothefuelsis
limited whilefud continuity and arrangement isvery dense. Longsmoldering
firesarevery common and can becomeanuisanceto thewildlifeandtothe
firefighters

RIPARIAN FUEL INVENTORY RATINGS: No Applicable Fuel Model

Herbaceous or Bare Riparian
Seasonal Condition S, SW,W NW, SE N, NE, E Seasonal Key

Early Season M L L Normal Fire
Weather M M M Curing of Grass
Late Season M M M

Mixed Deciduous Riparian

Seasonal Condition S, SW,W NW, SE N, NE, E Seasonal Key
Early Season M L L

Normal Fire Weather M M M

Late Season M M H FoehnWinds

Oak/Bay/Willow Riparian
Seasonal Condition S, SW,W NW, SE N,NE, E Seasonal Key

Early Season M L L
Norma Fire Weather M M M
Late Season M M H Foehn Winds

Willow Riparian Scrub
Seasonal Condition S, SW,W NW, SE N, NE, E Seasonal Key

Early Season L L L
Normal Fire Weather L L L
Late Season M M H Foehn Winds

East Bay Watershed Plants of Concern : Sebbins, R. 1996.
Biological Survey Studiesfor EBMUD.
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Special Status Species Northern Californiablack walnut, Franciscan
thistle, Lobb’saguatic buttercup

Keystone Species western sycamore, coast live oak, black oak,
valley oak

Indicator Species giant chain fern, mulefat,

Locally Rare Species  wild onion, celery-leaved lovage, Oregon ash,
Gooding’sblack willow, wax myrtle, marsh
baccharis, Californialoosestrife, scarlet monkey
flower, Philadel phiadaisy, leopard lily, golden-eyed
grass

Fuel Inventory/Under story Assessments

Thisclassification enhancesthe existing vegetation coverage by
providing site-specificinformation onthecondition of theunderstory fuels,
whichismore gppropriatefor assessing therelativefue hazard for specific
vegetation classifications. Thisassessment iscaptured inthelntens.shp
theme.

MIXED WOODLAND FUEL INVENTORY
CLASSIFICATIONS - 1997

Series Stage (Age) Understory
Density
Mixed Woodland 1 (Zeroto10years) 1- None
Knobcone pine/ Chaparral 2 (10 to 20 years) 2 - Scattered
Pallid Manzanita 3 (20to 30 years) 3 - Dense
Shale Chaparral 4 ( 30+ years)
Hard Chaparral

FUEL INVENTORY
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FUEL TREATMENTS

ThisAppendix describesthe sevenfud treatment unitsincorporated
intheFMP: naturd wildlandfirebarrier, biologica fud modification, manua
treatments, mechanical treatments, chemical treatments, prescribedfire,
and combination treatments.

Natural Wildland Fire Barriers

When mapping the watershed fuel modification treatments, fire
hazard or fire severity, itisequally important to identify where natural or
person-madebarrierstowildlandfireexist. Thesefeaturesarethefoundation
for the devel opment of any strategic fuelbreak network asthey do not
requirefuel reduction or preparednessactivitiesthat can negatively impact
the habitat.

Wildland firebarrierscons st of non-combustiblefeaturessuch as
reservoirs, ponds, water courses, roadway's, trails, dams, rock outcroppings,
andtilled or plowedfields. Vegetation classificationswhich exhibit very
low flammability and burningintensity candso beclassified aswildlandfire
barriers. However, thelatter classification may vary by season and have
limited or reduced value under extremefireweather conditions.

Many of thesenatura or person-madebarriershave beenidentified
ontheDigtrict’' sGl S database and are spatially depicted in specific themes
asdiscussedin Appendix D.

Biological Fuel Modification

Biologica fud modification consstsprimarily of domesticlivestock
(cattle or horse) grazing and selective goat grazing. However, this
classfication also includesthefuel modification activity termed ashorse

logging.
Livestock Grazing (Cattle/Hor se)

Thelivestock grazing activitiesaredepictedintheFM P, and periodic
monitoring isnecessary toidentify annua early spring and summer grazing
locations.

FireManagement Objectives

Reducethefud loadingintall grasdand fuelsfrom 3tonsper acre
(normal annual production) to 1 ton per acre. Reducegrasdandfuelstoan
overal 6-inch stubbleheight.

F-2
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Fuel Management Considerations

Where fire protection is essential, livestock grazing as afuel
reductiontool can beimplemented strategicaly tominimizeimpactsonwater
quaity and biodiversity. However, seasond benefitsof fire protection must
outweigh potentia longer term negative watershed impactsonwater quaity
and biodiversity. When grazingisdeemed detrimental, the District should
seek other stubble management aternativesto livestock grazing.

Advantagesof Livestock Grazinginclude:

M anagement

I sacogt-effectiveand revenue-generating stubble management
tool:
- Income producing at $15.60 animal unit month (AUM)
rate.
- Supply of livestock isnot limited.
Reducesneed and cost of mowing or discingaong ‘firesafe':
- Road networks.
- Highfirerisk transportation corridors.
- Areasof highfirehazard.
With proper implementation and management, livestock do not
require constant human supervision and control measureslike
goats.

Fud Hazar d Reduction

Providesan effective Stubble Management tool to reduceoverdl
fuel loading or annual productionin grassvegetation.
Lowersburning intensity and res stanceto control ingrassland
vegetativefuds.

Reduces grass and plant height (desired height for low fire
intengty is4to 6inch stubble). Reducesforward rateof wildland
firespread.

Strategically reduces fuel hazard prior to fire season when
appliedinthespring.

Minimizes brush regrowth and encroachment into grassland
vegetation, promoteshbiodiversty.

FireRisk Mitigation

Allows ranchers to provide security “eyes and ears’ for
watershed trespass and unauthorized public accessto highfire
hazard andrisk aress.

FUEL TREATMENTS
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Environmental Impacts

* Isenvironmentaly acceptablewhen properly managed.

» Hasnoadverseair quality impacts.

*  Whereshownto beappropriateand effective, helpstomaintain
watershed biodiversity.

Disadvantagesof Livestock Grazinginclude:

M anagement

* Requiresproper management to prevent overgrazing and the
resultant soil erosion that comesfrom intensegrazing.

» Canbedetrimenta to sensitive plant habitats.

I mplementation

* Requireslatespring or summer grazing to beeffective. Essentia
unitsmust begrazed by early summer. Summer grazing exhibits
lesspotential for pollutants, whilefall grazing exhibitshigher
potential impacts dueto approaching wet rainy season.

* Not asdiscriminating asmanual or mechanical treatment in
avoiding specific plant species.

» Strategicaly limitedto sizeof grazing unit or fenced area.

» Strategic gpplicationlimited to narrow stripsof land along urban
interface or road networks dueto fencing any transportation
costs.

* Requiresfiveor moreacresandflexibility of AUM for economic
feasbility.

* Requiresaccesstowater sourcesor transportation of water to
grazingarea

* Requiresfencing of wetland or riparian vegetation, sensitive
habitats or water courses.

Fuel M anagement

» Does not reduce the woody vegetation located in high fuel
hazard areas.

» Doesnot reduce non-pal atable weeds species

* Provideslimited fud reduction on dopesexceeding 30 percent,
no reduction when slopes exceed 50 percent.

» Usually not effective when canopy of woodland exceeds 50
percent cover.
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PhotoF-1

Sleepy Hollow School Area

Photo F-2
Orindalnterface Area

FUEL TREATMENTS

Environment
» Haspotentid negative effectson environment:
1) Water qudity impacts.

@ Increased nutrients, organic matter, sediments.

o Highest priority arein-line water supply reservoirs
(Briones, SP, USL).

o Further increasesimpactsrel ated to increased water
run off includes soil erosion and sediment inreservair,
turbidity, biological contaminants, pathogens and
nutrients.

2) Biodiversty impacts.

o Degradation of unfenced riparian, ponds, wetlands, and
aguatic habitat.

s Animal congregatefor shade.

o Lossof riparian plant cover (willows, other perennids).

o Reducesstructura complexity of riparian habitat due
to defoliation, trampling growth, and soil disturbance.
Also, can have negative impacts on sensitive plant
species, and encourage spread of noxiousweeds.

Costs

Livestock grazingisanincome producing fuel management tool.
Currently the District collect $15.60 per AUM grazed. District cost are
related to the amount of fencing required to meet watershed goalsand
objectives.

Goat Grazing

TheDidtrict hassuccessfully used goat grazing to strategicaly reduce
understory brush and grass growth beneath woodland canopies and for
overall vegetativefud reductioninlarge patchesof brushlocated near the
watershed interfaceareas. Goat grazing hasal so been used to reducehigh
fireintengty fuelsto alower intensity for overal watershed protection.

FireManagement Objectives

Reduceoverdl fuel loading in strategic brush management areas.
Break vertical continuity “fuel ladder” and reduce overall fuel load of
understory surfacefuelsin understory management areas. Selectivegoat
grazing hasbeen effectively implemented to meet firemanagement objectives
at the following watershed locations. 1) Along Grizzly Peak/Lomas
Cantados/Fish Ranch Roads, 2) inthe Orindainterface, and 3) along Bear
Creek Road. (See Photo F-1 and Photo F-2)
F-5
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Advantagesof Goat Grazinginclude:

I mplementation

Iseffectiveinall seasons.

Ismorediscriminating than livestock grazinginavoiding specific
plant species.

Canbedrategicaly appliedinnarrow stripsof land dong urban
interface or road networks by use of portablefences.

Can beused in combination trestmentswhere other techniques
providethemgor brush remova and goat grazing thenretards
brush regrowth.

Fud Hazar d Reduction

Isnot restricted by steepnessof slope.

|s an effective brush management tool to reduce succul ent
herbaceousor leethery woody vegetation and overdl fud loading
or annud production. Lowersburning intensity and resistance
to control in heavier vegetativefuels.

| san effective understory management tool inwoodland fuel
modes. Reducesor biologicdly prunesup understory or ground
vegetation to 48 inchesin height abovetheground. Reduces
vertica continuity “fud ladder” of thefuel complex. Minimizes
encroachment or regeneration of new brush or tree seedlings.
Reduces grass and plant height (desired height for low fire
intensity is4to 6inch stubble).

Reduceswoody vegetation located in high fuel hazard areas
where cattle and horsesdo not graze.

Reduces non-pal atable weeds species.

Reduces need for other brush control trestments.
Iseffectivein diminations, or controlling regrowth of brush.
Allowsregrowth following fire or mechanica clearing can be
killed or controlled by goat browsing, without damaging
herbaceous cover.

FireRisk Mitigation

Allows herders to provide security “eyes and ears’ for
watershed trespassand unauthorized public accessto highfire
hazard andrisk aress.
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Environmental | mpacts

Hasno adverseair quality impacts.

Whereshownto begppropriateand effective, canhepmaintain
watershed biodiversity.

Doesnot sgnificantly impact soil when properly managed and
controlled.

Hasminimal impactsonwater quality when properly managed
and controlled.

Disadvantagesof Goat Grazinginclude:

M anagement

I snot arevenue-generating stubble management tool.
Potential lack of supply to meet demand.

Potentially requires subsidizing an uneconomical livestock
operationto maintainloca herds.

Requireshuman supervision, careful management, rotation, and
control measuresto prevent overgrazing.

Potential overuse of vegetation due to heavy stocking or
confinement tosmall aress.

I mplementation

I slessdiscriminating than manual or mechanical treatment in
avoiding specific plant species.

Requiresconfinement to small areasfor control of densemature
brush stands.

Requiresaccessto water sourcesor transportation of water to
grazingarea.

Limitsapplicationin somestrategiclocationsof thewatershed
including the Canyon rurd intermix dueto lack of water.
Islessdiscriminating asmanual trestment in avoiding specific
plant species.

Requiresportablefencing to protect sensitive plants, riparian
vegetation, or water Courses.

Requires protection from predators.

Often requiresfood supplements.

Fuel M anagement

Doesnot removeor kill woody vegetation. Vegetation benefits
may re-sprout thefollowing year.

Environment

Haspotentia negativeimpactson water quaity and biodiversty.

FUEL TREATMENTS
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Photo F-3
HorseLoggingin
EucalyptusL ocated along
the Grizzly Peak Fuelbreak

Goat Grazing Cogts: Currently estimated at approximately $650 -
850 per acre.

HorseL ogging

Horseloggingisabiological fuel reduction techniqueto thin and
remove small diameter treesin high fuel hazard areas. (i.e. eucalyptus,
knobcone, or Monterey pinestands). The District has successfully used
thistechniquein eucalyptus standswithin the Grizzly Peak fuelbreak in
conjunctionwith other fuel modification techniques. (See Photo F-3)

In the EBWMP, the District proposed to selectively eliminate
nonnativeforeststoincreasethevitaity of nativeforestsand to reducefire
risksand protect water quality. Thisdirection includesimplementation of a
phased program to sel ectively remove or thin eucalyptusand M onterey
pine.

Thirteen management guidelinesweredevel oped concerning native,
eucalyptus, and Monterey pineforestsinthe EBWMP. Management of
forestsand woodl andswoul d discourage establishment or expansion of
nonnativewoody vegetation, except thosethat support specia statusspecies
and sandswhereremova would precipitate S gnificant resource degradation
or damage.

Advantagesof HorseL ogginginclude:

» Islight ontheland and doesnot require heavy equipment.

» |seasytodrategicaly maneuver around standing trees.

* Avoids compaction of soils, unlike some other logging
techniques.

»  Canbeused on stegper dopeswithout soil damageor significant
movement.

* Removesfull-length small diameter trees. Only the crown
biomass is |eft to be further treated by loop and scatter or
chipping techniques providesasource of firewood.

Disadvantagesof Hor se L ogginginclude:

* Islimited only totreeremoval.

e Causessoil disruptionwhich contributesto erosion, landdides,
and sedimentation, nutrient rel ease asa contaminant source.

* RequiresTimber Harvesting Permit fromthe CDF.

Horse Logging Costs: Estimated range from $2,500 to $4,000 per
acre.
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Manual Fuel Modification

Manual (e.g. human labor) methods of vegetation removal are
generdly lessdisruptiveto the environment than mechanized methods, but
they alsotend to bemore expensiveand labor intensive. Such methodsare
not likely to be practical for large-scal e vegetation management; however,
they arevery effective near interface areasand for strategicimplementation
of “firesafe’ road treatments. The EBWM P guideinesrecommend * use of
manud or other non-mechanized removal of vegetationinthemost sengtive
areasto minimizeadverseimpactson biodiversity and water qudity.”

Manua remova of vegetation may beused doneor in conjunction
with other methods (i.e., mechanical, grazing, and prescribed fire) to meet
vegetation management objectivesin acogt-effectiveand environmenta ly-
sensitive fashion. In combination with other vegetation management
techniques manua methods may be usedinthemost sensitiveareaswhile
other methods are used elsewhere. Themanual category coversavariety
of vegetation management tools, such aslimbing, pruning, thinning, chipping,
multicutting, push mowing and weed-whipping. Each of these manual
techniquesisdescribed below:

Limbing

Removd of al dead, and livevegetative growth upto eight (8) feet
from the ground on mature shrubsor trees, usually to separate the aerial
array of fuelsfrom ground and/or “ladder fuels.” Limbingiscommonly
implemented utilizing axeloppersor chainsaws. Limbingismost effective
inwoodland plant communities. Thistechniqueisutilized to break the
vertical continuity of afuelbed and decreasethe susceptibility of taller trees
and shrubstowildlandfire.

Pruning

Removal of all dead materia from shrub or tree. Pruningismost
effectiveinwood and or shrub plant communities. Pruningismost commonly
implemented utilizing axeloppersor chainsaws. However, hand shears,
saws, or clipperscan be used when morecareisrequired. Thistechnique
isutilized to decreasethe susceptibility of taller treesand shrubsto wildland
fire

FUEL TREATMENTS



Appendix F

FUEL TREATMENTS

Thinning

Cutting and/or removal of vegetationto provide desired horizontal
separation of continuousfuels. Clustersof vegetation aredlowed, provided
that the diameter of the cluster does not exceed fifty (50) feet. Separation
of individua or clustersof vegetation should be one-and-a-half timesthe
crown height. Thinning alsoincludesthe selectiveremoval of pyrophytes
(plantshighinailsor resins, suchaspines, junipers, and eucdyptusglobulus).
Thinningismogt effectivein brush or woodland plant communities. Thinning
ismost commonly implemented utilizing axeloppers, chainsaws, brush
hooks, or hand saws. Thistechniqueisutilized to break the horizontal
continuity of afuelbed, decreasing theoveral burning intensity of wildland
fire

Chipping

Chipping of designated fuel reduction (dead and live) biomass.
Effectivetool inreducing the need for removal of green-waste resulting
fromlimbing, pruning or thinning activities. Chipscan bescattered onsite.
The operation costs of the chipper increase the costsfor thistreatment.
However, the rate of biomass chip production is much higher than
multicutting, reducing the costs of hand labor. Also, thistechnique has
many environmenta advantages.

Multicutting(MLCTG)

Cutting biomassinto pieceslessthan4inchesindiameter to4t0 6
inchesinlength and dropping on site. Advantagesaresimilar to chipping.
Technique is more labor intensive than chipping and is not limited by
accessibility of equipment.

Push or Power Mowing

Mowing of designated surfacefuel to reducethe height of surface
fuels. Effectivevegetation management tool in Fuel Models1,2,3orinlight
brushwhentractor mower will dotoo much damage. Recommended around
picnic/ recreation aress, trailheads, and a ong key trailson dopeswithless
than 30 percent slope. Requires only one person for operation. This
technique reducesthe potential flame heightsand burning intensities of
surfacefuds.
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The Model 14.0 DR Field Brush Mower (cost $2,100, daily
operation cost $20) pictured in photo F-4 isan examplethe type of mower
recommended inheavy grassor light brush vegetation of types. Thismower
iscapableof mowingand mulching 1.0 acresof 1-inchindiameter saplings,
tall grasses, and short shrubs per hour. Forward travel speed variesfrom 1
mphinfirst gear (thick, woody vegetation) to 3.5 mph in 46h gear (wide-
open areagrassmowing).

Other key featuresin an effective power mower include power
reverse and a pivoting mower deck. The power reversefeatureallows
maneuvering inwoodland areasand around sensitive areasor tight spots.
The pivoting mower deck automatically followsthe contour of theground
tominimize scalping. The DR Field Brush mower pivots 12 degreesto
eachside.

Photo F-5 depictsatrail near the PineHills Court interface area,
whereapower mower would be an effectivetool to createafuelbreak and
reducethe potentia for ignitionsaongthistrail.

Removd of surfacefue swill reducetheoverdl burningintengty of
thelarger shrubsand treeswhichwould beleft intact.

Weed-Whipping

Useof specidized equipment to reducetheheight of light to heavy
grassvegetation. Effective vegetation management tool in Fuel Models
1,2,3whentractor mower will dotoo much damage. Recommended around
picnic/ recreation areas, trailheads, and along key trails. Techniqueisan
effective dternative when other mowing techniquesarelimited by dope
considerations. Requires only one person for operation. Projected
production per personistwo acres per day. Thislow impact technique
reducestherateof firespread, potentid flamehel ghts, and burningintensities
inlight, flashy grasdandfuels.

TheDidrict currently utilizesweed-whippingingrasdandfuelsalong
its boundary when adjacent to structures. Photo F-6 depicts a weed-
whipping treatment on the northern boundary of FMU 15.

Costsof Manual Treatments
Weed-whipping and chainsaw work typically rangesfrom $80to

$200 per person per day. Axeloppersare estimated at $200 per day with
1 acre acre per day production.

FUEL TREATMENTS

Photo F-4
Brush Mower

Photo F-5
Trail Where Brush
Mower Would be

Effective - FMU 18

Photo F-6
Weed-whipping treatment
Located in FMU 15
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Chainsaw work canbeutilizedintall densebrush (FM 4 - Chaparrd)
or treesand for mannua treatmentssuch aspruning and limbing. They are
also beneficid for cutting up trees after horselogging.

Advantagesof Manual Treatmentsinclude:

* Lessrisk of adverse environmental effects such as soil
compaction, erosion, and damageto sensitive vegetation than
mechanical or biological trestments.

» Lessimpact onwatersquality, soil stability, and associated
impactsof soil erosion and sedimentation.

» Lessnoiseand other disturbance/ impact sensitivewildlife
species, especially during the breeding season.

» Moreeffective on steep d opeswhere mechanical treatments
arelimited

* Lessvisua impact than mechanicd treatments

»  Reduced biomassdisposa needs(burning, hauling) inthecases
of chipping, multi-cutting, and scattering on Site.

» Effectiveusewith mechanica trestmentsor prescribed burning

Disadvantagesof Manual Treatmentsinclude:

» Lessefficientthan mechanica brushremoval.

» Morecodly toimplement than other fud modificationactivities
dueto high cost of labor unlesslow-cost or dedicated inmate
labor isapossibility.

M echanical Fuel M odification

Mechanical removal of vegetation may be used aone or in
conjunction with other methods (i.e., grazing and prescribed fire) to meet
vegetation management objectivesin acogt-effectiveand environmenta ly-
sengdtivefashion.

Mechanical (e.g. heavy equipment including tractor, bulldozer,
helicopter) methods of fuel modification aretypically more cost-effective
and lesslabor intensive than manual methods, but create ahigher risk of
adverseor disruptiveenvironmentd effectssuch assoil compaction, erosion,
and damageto sengtivevegetation. Such methodsare often morepractical
for cost effectivelarge-sca e vegetation management or dong strategicfire
roads(mowing). However, thesemethodsarenot asdiscriminatein sengtive
habitats.



Appendix F

Mechanicd trestmentsoften causeincreased churning, soil ingahility,
and compaction, which could potentially increase erosion, sedimentation,
and other water quality impacts. Theadvantage of mechanical treatments
for fireprotection are often outwe ghed by negativeimpactsin areassengtive
tosoil ingtability and/or eros onwhenimplemented near reservoirs. Potentia
water quality impactsareincreased when utilizing mechanica treatments
which causedisruption of root structure or wheretotal vegetationremoval
increasessoil ingtability.

Theimpactsof mechanica remova of vegetation canbeminimized
by implementing thistreatment in conjunction with other methods(i.e.,
manual, grazing and prescribed fire) to meet vegetation management
objectivesinacost-effectiveand environmentaly-sensitivefashion. When
utilized in combination with other vegetation management techniques,
mechanica methodscan beutilized for fuel modification onlower sengtivity
areaswhich other methods (manual, prescribed fire, controlled grazing) are
usedinmoresengtivelocations. Themechanica fuel modification activities
on District watershed landsinvolve the use of tractors, bulldozers, and
helicopters, asdescribed bel ow.

M echanical - Tractor Fuel M odification

Themechanica fud modification activitiesinvolvingatractor include
mowing (grass, brush), disking or crawler (grass). Thesetractor related
trestmentsare often morediscriminating andimplemented in morestrategic
locationsthan bulldozer- related trestments. Thetractor fuel modification
trestmentsinclude:

Extended-Arm M ower

|samechanical preparedness activity where rubber-tire tractor
utilizes an extended arm to mow brush or grassland fuels. The District
currently operates an extended arm mower that reaches 14 feet or ten feet
plusa4 foot blade.

Mowing isan extremely effectivetool for implementing * firesafe
road networksasthefireroad providesthe necessary accessfor thetractor
mower whilethemowing activity significantly reducesroads devegetation
and potential fireintensity. Mowing minimizesthe soil disturbanceand
decreases the potential for soil erosion associated with other fuel
management activities.

FUEL TREATMENTS
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Thecost of the mowing activity rangesfrom $490to $610 per day.
Estimated productionissix to eight miles per day.

Disking or Plowed Control Lines

Isamechanica preparednessactivity implemented by tractor where
aplowed strip (ranging from 30 to 60 feet) of grassland vegetation is
condructed to mitigate potentid firerisk by disrupting thehorizontal continuity
of grasdand vegetation and reducing therate and intensity of wildland fire
spread near theignition point. Plowed control linesareamoreeffectivefire
risk mitigation tool than mowing asthey break the horizonta continuity of
grassland vegetation where mowing simply reduces the plant height.
However, thisincreased effectivenessisoften offset by the higher soil impacts
associated with disking.

Disk linesprovide only alimited value asadefensiblefeatureto
prevent the spread of wildland fire. They are most effective against the
lateral spread of wildland fireand will often not be effective against the
head of afire, especidly under highintensity winds.

Theonly sgnificant useof disking on District watershed landsisin
thegrasdand fuelsalongAlhambraValley Road, Castro Ranch Road, and
urban interface of the Pinole watershed. Theselocationsarewithinthe
Non-reservoir Watershed Refugium Zone, wherereservoir water quality is
not amanagement objective.

The CCCFPD requiresdisking in afive-acrefirebreak grid pattern
for all grassland and light brush areas where grazing activities are not
implemented. Asthesedisk linesprovideasignificant valuein minimizing
potential firerisk aong transportation corridorsor near interface areas, the
FMPrecommendsdisking activity in current locations.

However, the FM P does not recommend any additional use of
disking to createfive-acregrid patterns. Disking increasesthe potential
impacts on the Alamedawhipsnake and itshabitat aswell asburrowing
animals. Lower impact aternativesto disking areencouraged. However,
they must be an effectivefirerisk mitigation activity. Whengrazingis
excluded from afenced unit, the strategic ‘firesafe’ roadsidetreatments
(stubble management) will Srategicaly bresk up thehorizonta continuity of
grassland fuel sand providelocationsfor effectivewildland fire control
without requiring additiona disklines.
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Duetothelimited effectivenessof adisklineagainst thehead of a
wildlandfire, the FIM Precommendsthediscontinuation of disking activities
intwolocations. Thefirst areaisaridgelocated near theHerculeslnterface,
whichispicturedinPhoto F-7. TheFMPrecommendsthat thedisklinebe
continued dong thefencelineor Digtrict boundary. However, whenit reaches
thehillside, it should follow thetow of the d opeand beanchored to Simas
Road that runsjust east of thisknall.

Theother locationwhich servesavery limited fire protection value
isontheridgelocated within theloop road created by AlhambraValley
Road to the south, Simas Road to the west, Sludge Road to the north, and
Bar-X Roadtotheeast. Whilethisfuelbreak will servealimited protection
against thelateral flank of awildland fire, theroadwayswill serveasthe
mogt effectivel ocationsto contain or control wildland fireignitionsoccurring
at thislocation.

Theriparian vegetation | ocated adjacent toAlhambraValley Road
servesasanatura adternative (to disking) to reducethe potentia spread of
fireignitionsunder early season and most normal fireweather conditions
Theseareasmay be susceptible under extreme Fire Danger Rating daysor
under Foehn wind conditions. Disklines located east of the riparian
vegetation (dlong AlhambraValley Road west of Castro Ranch Road) will
provide a potential firing line that may be used to protect the riparian
vegetationfromfoehnwind drivenwildlandfires.

M echanical - Bulldozer Fuel M odification

The bulldozer is the most commonly used mechanical fuel
modification equipment in heavy brush, and usesinclude brush raking,
crushing, or use of tomahawk. These bulldozer-related treatments often
causesgnificant disruption or compactionto soilsif not properly implemented
and areoften lessdiscriminating thantractor related or biological trestments.
Thecost for al bulldozer fuel modification activitiesisestimated to range
between $490 and $760 per day.

Vegetation clearing or remova by bulldozer ismuch moreefficient
than hand cutting in both cost and rate of progress. The disadvantages of
bulldozer fud modification activitiesareheavy soil disturbance, and unsightly
scars. Useislimited to dopegradientsand soil conditionswhere erosion of
bared soil isnot acritica hazard. Thesefaultscan belargely overcomeby
wisesdection of Stesfor treatment, exerciseof proper careand skill during
the clearing, and innovative and economic disposal of the debris.

FUEL TREATMENTS

Photo F-7
Hercules Interface Diskline
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Bulldozersare most effective on gentle or moderate slopes-up to
30 or 40 percent gradient whererocksand treesare not too closaly spaced.
Efficiency dropsoff with increasesin rock outcrop or dopegradient, and
use of bulldozersislimited for brush clearing on slopes of morethan 55
percent. Theupper limit of dopegradient onwhichbulldozingisanacceptable
practice dependson length of dope, soil stahility, percent of areadisturbed
by the blade, and precipitation patterns. Siterequirementsfor areasto be
bulldozed should be determined on asite-specific basis.

Soail disturbance can be minimized by setting the bladeto sever
shrub stemsjust above or at the soil surface (crushing). However, heavy
equipment isgreatly hampered by steep terrain; effectivenessdecreaseson
dopesinexcessof 10to 15 percent gradient.

Thebulldozer fud modification treatmentsinclude:

Brush Rake: Attachment to bull dozer featuring heavy teeth extending
below and forward from the dozer blade which are useful for uprooting
heavy root crownsand small tree sumpswhilefiltering out the soil moved
inthisprocess. Thispracticeisvery disruptiveto the soil and can cause
ggnificant water quaity impacts.

TheDistrict currently implementsthistechniqueinthe L afayette
watershed in coordination with the L afayette Fire M anagement Plan and
Consolidated Fire District. The estimated treatment since 1988 ranges
between 40 and 100 acresper year. Theimpactsto theroot structure of
the plant associated with thistechniqueincrease soil instability and the
potential effectsonwater quality and other environmental or watershed
objectives.

Thistechniqueisoften utilized to prepare brush for winter burning
in wind-row debris piles. The FMP recommends alternatives to this
treatment on District watershed lands.

Crushing: Thisisan effectivetool for the preparation of aheavy
brush areafor prescribed burning. Crushingisimplemented by walkingthe
bulldozer over the brush with the blade up four to six inches. Thisactivity
srategicaly des ccatesthefuel sand creating dead biomass materia which
will adignitionandincreaseburningintengty. Theseareascan beestablished
to increase interior ignition and burning intensity of prescribed burns
necessary to carry thedesired leve of fireintensity throughtheburn area.
This activity can also be utilized to establish control areas around the
projected burn area. Utilization of these measureswill help producethe
desiredlevd of fireintengty without increasing the potentia for fireescape.
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Crushing can sgnificantly reducethe potentia for soil disturbance
or ingtability that iscreated by other mechanica treatments.

M echanical - Helicopter Fuel M odification

Themechanicd fuel modificationactivity utilizing helicopterspertains
specificaly to selective thinning or logging. Thistypeof logging activity
reduces potential soil disturbance and compaction. Helicopterscanalso
beutilized for aerial ignition of prescribed burnsinremotelocations.

Advantagesof M echanical Treatmentsinclude:

Moreefficient than manud brushremova, especidly over large
area.

More cost effective and lesslabor intensive than manual fuel
modificationactivities.

M orediscriminating than grazing in avoiding specific plant
Species.

Disadvantagesof M echanical Treatmentsinclude:

Limited application on stegp dopes, onrocky ground, or when
treesareclosely spaced.

Oftenrequiresremoval or burning of debrisafter to prevent
buildup of dead biomass.

Increased risk of adverse environmental effects such assoil
compaction, erosion, and damageto sensitive vegetation than
manud or biologica treatments.

Greater potential impact on water quality, soil stability, and
associated impactsof soil erosion and sedimentation.
Significantimpactson burrowing animasand habitat.
Increased noise and other disturbances associated with
mechanical trestmentsmay impact sensitivewildlife species,
especialy during the breeding season.
Adverseenvironmental impact because of increased erosion
and sedimentation, and atmospheric poll ution during burning of
thedebris.

Increased impacts on water quality when located near water
courseor riparian habitat.

Greater visua impactsthan manua fuel treatments.

L essdiscriminating than manua trestmentsin avoiding specific

plant species.

FUEL TREATMENTS
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Chemical Fudl Modification

The application of chemicals is a common technique to treat
vegetation aong county roadsprimarily to reduceignition potential or lower
burning intengitiesand resi stanceto control alongtheroad. Somechemicas
effectively kill or retard growth of thisroadsi de vegetation, whileretardants
canbeutilizedtoretard ignition and burning intensity of thisvegetation.

Theapplication of chemicasisacod effectivedternativefor county
roads devegetation management. Chemica trestmentscan beimplemented
quickly. Chemica trestmentsaremost effectiveinlight vegetation. While
these treatments may reduce the need for mowing or disking, retardants
and some chemicals are most effective when used in conjunction with
roadsidemowing activities.

Thedisadvantagesof chemicalsand retardants are associated with
potential water runoff and related effects on reservoir water quality or
impactson streamsor water courses. Thekey determinationsare whether
the chemical isbiodegradable or toxic, theamount of chemical required,
and direct impactsto specific plant species.

Thecost of thistreatment is specific to the type of chemical and
amount of applicationtime.

Prescribed Burning

The prescribed burning trestment isan ecol ogica management tool
to reducethe potentia impactsof highintensity wildfire. Thistool canaso
be utilized to promotethe establishment of nativegrasdands, improvewildlife
habitat, andincreasetheage dlassand diversty of specific plant communities.

Firerisk and land use activities have significantly altered the
occurrence of periodic wildland firein the District watershed lands. Fire
suppression and fuel management activitiessuch asgrazing haveeffectively
excluded specific brush or woodland plant communitiesfrom periodicfire
necessary for thelong-term health of the ecosystem. Thefud accumulation
resulting from thethisfire exclusion creates unnatural fuelbed or complex
that could produce highintensity wildland fire, especidly under extremefire
westher conditions.

Theseplant communitiesexcluded from periodicfirerequirealong-
term management gpproach that replicates natura fireregimes.
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Prescribed burning isoften utilized to enhancewildland firecontrol.
However, the FMP focuses on the establishment of Strategic Fuel
M odification Networks, which often divide management areasfrom each
other. Thisisrequired to minimizeimpactsof wide-spread wildlandfire.
WhileDistrict prescribed burning activitieswill not berequired for wildland
fire control they will to support the control benefits of these Strategic
Networks.

TheDistrict prescribed burning programwill prevent catastrophic
firesthat could result inwide-scale erosion and other water quality impacts.
Burn projectswill be designed to establish amosaic of varying ageclass
andfireintensity whichwill complement theexisting natural wildland fire
barriersin providing wildland fire control whilemaintai ning and enhancing
thebiodiversity of the plant community. Thismanagement program will
encouragetherecognition of fireasanatural ecological processimportant
to the management of biodiversity, habitats, and fuelsonwatershed lands.

Whenlow to moderatefireintensties, which may bebeneficid for
the plant community, are projected for awildland fire, then wildland fire
control activitieswill focuson pre-planned containment areas. Thiswill
allow the plant community to be exposed to periodic wildland fire under
favorableweather conditions. Theseconditionswill occur duringtheearly
season or under lower fire danger rating days of the normal fire weather
conditions.

Mogt of the des gnated management areasof thenorthern watershed
are onnorth or east facing dopesor heavily vegetated west or south facing
dopes. Whilesmall locationsaredesignatedin FMU 4, FMU 6, FMU 9
and FMU 11, themost significant management areasarelocatedin FMU 8
just east of San Pablo Reservoir and in FMU 10 located just north of
BrionesReservoir. Highintengty wildland firein the management areasin
Skow and Sather canyons represent significant impactson thereservoir
water quality of San Pablo Reservoir. While those areasin FMU 10
represent threatsto Briones Reservoir water quality.

Astheseareasarelocated inlow risk areas of thewatershed, the
introduction of periodic firemay requiretheuseof prescribedfire. Priority
areasin the northern watershed include Sather Canyon (see Photo F-8)
and Skow Canyon. Thelater islocated just south of theeasternarm of San
Pablo Reservoir. Reservoir water quaity isasignificant watershed objective
in the Management Areas designated in FMU 8 and FMU 10. The
management areain FMU 9 is needed for wildland fire control and to
minimizethedamagefrom highintensty fire. However, itisnot requiredfor
the protection of water quality.

FUEL TREATMENTS

Photo F-8
Sather Canyon
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Thehighest priority areasin the southern watershed arethe Canyon
rural intermix and along Rocky Ridge. Theformer consistsof hazardous
fuel swhich represent asignificant threat to the Canyon community, while
the Rocky Ridgelocation would providehabitat enhancement and perimeter
firecontrol benefits.

Smaller applications of prescribed burning can be utilized for
‘firesafe’ roadsidetreatments, clean-up or disposal of fuel modification
debris, promotion of native grasslands, and protection of specific plant
communities(riparian, sengtivehabitat) whereencroaching vegetationwould
producehighintensty wildlandfire.

Theuse of foam or retardants can protect sensitive plantsor plant
community fromtheeffectsof fire. Thisisoften applied downdopeof the
burned vegetation dlowing thefireto back downinto thesengtive vegetation.
Foam, retardant, of manual trestmentswould then retard fireintensity asit
approachesthe plant community.

Thelong-term objective of all management areasisto avoid the
decadent accumul ation of finefuelsor biomassthat could produce high
intensity wildlandfire. Thisiscritical inriparian vegetation or when plant
community islocated within anarrow, steep drainagewhichintensfiesthe
windand burning conditions. Theprotection of existing biofiltration vegetation
iscritical to minimizing the effects of prescribed fire on reservoir water
qudity.

Advantagesof Prescribed Burninginclude:

M anagement
e Providescontrol ocver severd fireconditions:

1) Sizeandlocationof burn

2) Burn pattern or mosaic

3) Frequency of burns

4) Timing of year and seasond fuel conditions
5) Rateanddirection of firespread

6) Hrelntensty

7) Airquaity and smoke management

8) FireControl

* Reatively low cost per acretreated. (CDF can pay for upto
90 percent of total project costs, while also providing the

necessary immunity.)
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Environment
* Canbeplannedto avoid critical nesting or sensitive habitat
concerns.

»  Significantly decreasesthe impacts or detrimental effects
caused whenfireisintroduced under unplanned wildlandfire
conditions.

Disadvantagesof Prescribed Burninginclude:

M anagement

*  Notasdiscriminatinginavoiding combustiblevegetation unless
specific protection measures such as foam, retardants, and
direction of fire spread are undertaken.

Environment
* Createsimmediatelow to moderateimpactson water quality
or biodivergty.
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