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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.
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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



Appendix E

FUEL INVENTORY

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.
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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.
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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



