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1. INTRODUCTION
1.1 Regional Setting

Figure 1. Location of Saddle Mountain Open Space Preserve

The Saddle Mountain Open Space Preserve (Preserve) is
locatedin northern California’s central Mayacamas Mountains,
northeastoftheinland city of SantaRosain SonomaCounty.
The Preserve comprises 960 acres (1.5 mi?or4 km?) of relatively
undeveloped land thatis dominated by mixed grasslandswith a
history oflivestock grazing.Elevationrangesfrom760feet (233

meters)atthe property’snorthwestboundaryto1,800feet (549
meters)inthe southeastcorner;the summitofthe eponymous
mountainis 1450feet (442 meters) abovesealevel. Climateis
Mediterranean,characterizedbyhot,drysummersandwet,
stormywinters. Average annualrainfallforSaddle Mountainis
estimatedat45inches(114mm;Giblinand Associates2003b).
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The area exhibitsfloodingand droughtconditionsatunpre-
dictableintervals. Threetributariesof Mark West Creek (Alpine,
Weeks,and VanBuren)and onetributary of SantaRosa Creek
(DuckerCreek)flowfromeasttowestacrossthe Preserve (Sec-

tion 2.12, WaterResources).

ThePreserveislocatedinone ofthemostbiologicallydiverse
regionsinthe nation.Potentially,289speciesofwildlife occur
amidarangeofuplandandwetlandvegetationcommunities.
The property’s watersheds include Alpine and Weeks Creeks,
both important tributaries to Mark West Creek, which has
beenidentifiedbyCaliforniaDepartmentofFishandWildlife
(CDFW) assupportingsalmonidviability. The CaliforniaNatural
DiversityDatabase (CNDDB)andfieldsurveysidentifyfourteen
rare/sensitivespeciesonoradjacenttothe property.Sonoma
Countyisalso partofone ofthelargestwine grape-growing
regionsintheworldwithoveradozendesignated American
Viticultural Areasand hundreds ofwineriesin production.
Humanpopulationinthe SantaRosavicinityissignificantand
increasing, along with demand for clean water,homesites, and

localemployment.

OpenSpace) becameinvolvedin negotiationsto purchasethe
propertyto conserve habitatvalue and preserve akey viewshed
from AnnadelState Park and Spring Lake Regional Park.

Photo 1. Saddle Mountain

1.2 History of Preserve Establishment

With its sweeping views of the Santa Rosa plain, the Saddle
MountainOpenSpacePreserve propertywasconsidereda
primereal estate developmentlocationsince at least the 1970s.
In1978,the proposeddevelopmentofasubdivisionresultedin
the preparationofanEnvironmentallmpactReport.Thelocal
community successfully opposed development efforts until
July 2003, when final approval was given by Sonoma County to
subdivide the property into 29 estate parcels. Then the Sonoma

Photo 2. View of Santa Rosa from Saddle Mountain

In January 2006, the Board of Directors adopted resolution
#06-0041 approving the fee title purchase of the 960-acre
Saddle Mountain property. The State Coastal Conservancy
contributed grantfunding to assistwiththe acquisition of the
property andto provide funding fora managementplan (i.e. this
document).The totalpurchase price was$9,213,000. Terms of
thesale agreementinclude an access easementto an existing
residencefortheseller,aneasementforwaterusefortheseller,
andatraileasementoverthetwolotsretainedbytheseller. Ad-
ditionally, Ag + OpenSpace possessesaRightofFirst Offerover
thelotsretained by the seller.

@ 1.3 Vision Statement

TheSaddleMountainOpenSpacePreserve
will protectand conserve riparianwoodland,
montaneforest, mixedgrassland,andchapar-
ral providing high quality habitatsin support
of native SonomaCountybiodiversityand
improvingwatershedfunction. Publicaccess
will be structured to ensure minimal impacts to
sensitivespeciesandhabitatswhile maintain-

inga high-quality visitorexperience.

County Agricultural Preservation and Open Space District (Ag +
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1.4 Conservation Purpose

The purpose ofthe acquisitionisto conserve and protectthe
natural, scenic, agricultural, aesthetic, biotic, rare and endan-
geredspecieshabitat,and opennessvaluesofthe Preserve.
The Preserveisvisible frommuch ofthe city of SantaRosaand
providesviewshedsfor AnnadelState ParkandSpringLakeRe-
gional Park; it serves as an important backdrop that contributes
to quality of life and community identityin SantaRosa.

1.5 Goals and Objectives

The goalofthe Saddle MountainOpenSpacePreserve Man-
agementPlan (Plan)istothoroughlyassessthe property’shiotic
andabioticconditions,and developrecommendationsthat
will direct Ag + Open Space’sactionsto preserve the property’s
unique mosaic of complex native California habitat types, biodi-

versity value and ecosystem function.

Specific Objectives for the Preserve include:

e Conservation of large stands of contiguous oak wood-
land in the Mark West Creek watershed

e Conservation of high quality riparian habitat and adja-
cent uplands and wetlands in the Mark West Creek and
Santa Rosa Creek watersheds

¢ Protectionofhighlyvisible openspacelandwith out-
standing scenicqualities

¢ ManagementofthePreserveinamannerthatmini-
mizesimpactsand enhancesnaturalresources

¢ Provisionofrecreationalopportunitiesinclose proxim-
itytourbanareasthatare compatiblewiththe conser-
vation purposes

Thethree chiefconservationchallengesthatwilldirectshort-
termresponseson the Preserve are:
¢ Control and remediation of erosion sources, with
integrated management of sediment delivery to stream
and wetlandsystems
¢ Controlandpreventionofnon-native plantspecies,
with eradication where feasible and long-termreduc-
tion of coverage elsewhere
¢ Strategic reduction of fuel buildup and overcrowded
conditions within forest habitats

1.6 Existing Plans andPartnerships

Thesignificantecologicalresourcesreflected bythe diverse
plant communities, high water quality, intact in-stream and
riparianhabitat,andendangeredspeciesoccurrenceinthe
areamaketheupperMarkWestWatershed extremelyregion-
ally significant for conservation projects, including planning
documents, projects,and partnerships. Mark West Creekhas
beenidentified asahigh priority streamfor preservationand
restorationby a number of state, federal andlocal agencies. The
Association of Bay Area Governments, with the concurrence of
the SonomaCountyBoard of Supervisors, hasdesignatedthe
UpperMark West Watershed as a Priority Conservation Areain
recognition of its extraordinary environmental values, regional
significance,urgencyforprotection,andlevelof community
involvement. Exceptional natural resources are coupled with a
highly engaged community of landowners and residents who
have demonstrated their interest, awareness, and stewardship
ethic torestore and protectthe watershed. Voluntary participa-
tionisparticularlyimportantduetothefactthatthe Preserveis
surrounded by private ruralresidentialland holdings.

1.6.1 Existing Plans

Introducedbelowisasmallselectionofthe dozensofexisting
planning efforts/ plandocumentsthatdirectlyaddressthe
Preserve area.

Sonoma County General Plan 2020*

Sonoma County GeneralPlan 2020 (GP 2020) was adopted
September2008 andisarevision ofthe previous GeneralPlan
thatwasadoptedin 1989.The broad purpose of GP 2020isto
express policieswhichwillguide decisionson future growth,

development,and conservationofresourcesthrough2020in
amanner consistent with the goals and quality of life desired by
the county’sresidents. Under State law many actions on private
land development, such as Specific Plans, Area Plans, zonings,
subdivisions, publicagencyprojectsandotherdecisionsmust
be consistentwiththe GeneralPlan.The SCGPincludestenele-
ments:LandUse,Housing, AgriculturalResources,OpenSpace
andResource Conservation, WaterResources, Public Safety,
Circulationand Transit, Air Transportation, Public Facilitiesand
ServicesandNoise.Each ofthesewillneedtobe considered
inthe development and restoration activities proposed on the
Saddle Mountain Open Space Preserve.

Sonoma County General Plan portal http://www.sonoma-county.org/PRMD/gp2020/index.htm
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Sonoma County Biodiversity Action Plan?

Thisdocumentwascompiledwith Ag + OpenSpacebythe
CommunityFoundationofSonomaCounty (2010)tohighlightthe
enormousbiodiversity of and threatstothe area’s plantand animal
species, habitats, and communities. Natural history information and
stakeholderviewpointsare providedinsupport ofgeneralrecom-
mendationsthatmanagerscan utilize to take action.

Franz Valley Area Plan®

Thisplanwasoriginallyadoptedin 1979 and modifiedin2008.1t
focusesonthe Franz Valley Study area: 91,520 acresin north-
eastern Sonoma County that drain into the Maacama and
upper Mark West Creek watersheds. Specific area plans provide
intermediatelevelofdetailbetweenthe countygeneralplan
andsitespecific planswhichareintendedto provideinforma-
tion,analysis,andcitizenparticipationonalocalbasis. Thisplan
includeslocal Land Use and Open Space Planning sections that
coverinformationrangingfromruralresidentialdevelopment
intensity, ripariansetbacksand historicalsite preservationthat
applytotheupperMark West Creekregionincludingthe Sad-
dle Mountain Open Space Preserve.

UpperMarkWestWatershed ManagementPlan, Phase 14

The goal of the Upper Mark West Watershed Management
Plan (2008) is to “provide tools, resources and guidance for
stakeholdersto protectthe naturalenvironmentintheupper
Mark West Creek watershed, restore and enhance altered land-
scapes,andtostewardthelandinperpetuity.”The DraftUpper
MarkWestWatershed ManagementPlan,Phase lincludesa
compilationofexistinginformation,and aneedsassessment.
The Sonoma Resource Conservation District is developing a
comprehensive Integrated Watershed Management Plan for
the Upper Mark West and Maacama Creek Watersheds to
develop alistof recommendationstoimprove water quality and
riparianand aquatic habitatconditionsinthe watersheds.

1.6.2 Existing Studies

An array of projectsinthe Saddle Mountain area have provided
relevantinformationandtemplatesthatcontribute to priority
preservationgoalsrelatedtoroadupgrade,sensitive habitat
restoration, water monitoring, and fisheries viability. See Appen-
dix1,ProjectsandStudiesintheSaddleMountainOpenSpace
Preserve Area.

Road Assessments and Improvements

Unpaved ruralroad systemsand concentrated runoff from paved
roadsaresignificantsourcesoferosionandfine sedimentdeliv-
erytostreams. The assessmentandimprovementofroadsfor
sedimentreductionisa primaryhabitatrestoration priorityinthe
upperMarkWestCreekwatershed.Publiclyfundedroadassess-
mentandimprovementprojectsinthe projectareainclude:
¢ The assessment and upgrade of approximately 12 miles
of private,unpavedroadsincluding ClelandRanch
Road,whichrunsthroughthe Saddle MountainOpen
Space Preserve,wascompletedin 2006 by the Sono-
maResource ConservationDistrictand Pacific Water-
shed Associatesin cooperation with over
70 landowners.
¢ The County of SonomaTransportation and Public
WorksDepartmentworkedwith Pacific Watershed
Associatesto assessthe publicroads and associated
drainageintheupperMarkWestCreekwatershed.
¢ RossTaylor& Associates’ “RussianRiver Stream Crossing
Inventory and Fish Passage Evaluation” assessed passage
of juvenile and adultsalmonids and developed a project
scheduling document to prioritize corrective treatments
to provide unimpeded fish passage atroad/stream inter-
sections, and included recommendations for Van Buren

and Alpine Creek crossings at St. HelenaRoad.

Habitat Restoration and Improvements

¢ Anativeriparianrevegetation projectwas conducted
on MarkWest Creekon private land upstreamofthe
Saddle Mountain OpenSpace Preservein 2004 by the
Sonoma Resource Conservation District and Circuit
Rider Productions,Inc.

¢ Monan’s Rill Association conducted a forest improve-
mentand fuelloads management projectinthe upper
Mark Westwatershedincooperationwith California
Department of Forestry and Fire Protection.

¢ Several instream habitat improvement projects were
conducted by CDFW along the lower reaches of Mark
West Creek.

2Sonoma County BAP_http://www.lagunafoundation.org/knowledgebase/?g=node/272

*Franz Valley Area Plan http://www.sonoma-county.org/prmd/docs/divpages/franz_vly_area_plan.pdf

‘Upper Mark West Watershed MP, P1 http://www.lagunafoundation.org/knowledgebase/?g=node/262
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Water and Biological Quality Monitoring

Waterqualityand associated aquatic habitatmonitoringhas
beenconductedintermittentlyinanumberoflocationsinthe
projectarea. Below s alist of the organizations that have collect-
edwaterquality monitoringdata;refertoSection6.1.2, Water
QualityImprovementProjectsfor additionalinformation.
e Sonoma Resource Conservation District Monitoring
and AssessmentProgram
¢ Sonoma County Water Agency, Fisheries Enhance-
ment Program
o California Department of Fish and Wildlife, Stream In-
ventory Reportsfor Mark West, Weeks, and VanBuren
Creeks
¢ Community CleanWaterlnstitute, Volunteer Citizen
Water Quality Monitoring Program
¢ Friends of Mark West Watershed, Continuous Tem-
perature MonitoringProgram

Biologicalsurveysto assessthe type, populationsize and distri-
bution offish speciesin Mark West Creek anditssignificanttrib-
utaries has primarily focused on assessing the presence/absence
andrelated population size of salmonid fish, steelhead trout, and
Cohosalmonoccurringinthe upperwatershed.Belowisalistof
the organizationsthathave conductedfisheriesstudies.
¢ Sonoma County Water Agency, Fisheries Enhance-
ment Program
e Merritt-Smith Consulting, Salmonid Juvenile Density
Monitoring
o California Department of Fish and Wildlife, Stream In-
ventory Reportsfor Mark West, Weeks, and VanBuren
Creeks
e Sonoma State University researcher Kristy Deiner
sampledintheupperreachesofMarkWestCreekas
research for a paper titled “Population structure and
genetic diversity of trout
(Oncorhynchus mykiss) above and below natural and
man-made barriersinthe RussianRiver, California,”

published in Conservation Geneticsin 2007.

Grazing
LisaBush, CertifiedRangelandManager,developedaCon-

ceptualGrazingPlanforthe Saddle MountainOpenSpace
Preservein April 2008. The study included field observations
of grassland areas, describing potential benefits of grazing as
agrassland managementtechnique onthe property.The Plan
describes various constraints and requirements of a successful

grazingprogram.ldentified grazing challengesincludethe
property’sgeographic position, rugged topography, intergrad-
ing vegetation types, and current paucity of grazing infra-
structure (e.g. sound fencing and water sources). Due to these
challenges, Ag + Open Space hasdetermined thatintroducing
grazingtothe Preserveis notfeasible at thistime.

1.6.3 Existing Partnerships

In additionto the agencies and organizations directly involved
inthe purchase and management ofthe Preserve (Section 2.2,
History of Preserve Establishment), due tothe highlevelof com-
munityengagementinthe upperMark West Creekwatershed
there are several community and watershed-based groups that
areinvestedinthe managementofthe Preserve.

The Alpine Club, a “social benefit” organization for the resi-

dentsoftheupperwatershed,wasformedinthe 1940sandhas
performed work such as creek cleanupsin additional toitssocial
function.Todaythe Alpine Clubhasover120memberfamiliesin
the upper Mark West Creek watershed.

The Friends of the Mark West Watershed (FMWW) formed in
2001astheenvironmentaladvocacyarmofthe Alpine Club.
The FMWW has been instrumental in establishing the Sad-
dleMountainOpenSpacePreservesinceitfirstchallengeda
proposalto subdivide and develop estate homes on 1300-acre
Saddle MountainRanch.The FMWW promoted a win-win
solution, partnering with Ag + Open Space, the Coastal Conser-
vancy,and othersin the public acquisition ofthe property.

Recentactivitiesofthe Alpine Club andFriendsof Mark West
Creekthat affectthe Preserveinclude:
¢ EstablishingSaddle MountainVolunteerPatrolsin
partnership with the District
¢ Preparing for Emergencies and Fire Preparedness
Task Force
¢ Creatingabhistoricalrecordofthe Mark Westwater-
shed and its community
¢ [nstallingroadsignsmarkingthe Mark Westcreekand
watershed boundaries
e CarryingoutUpperMark West CreekRestorationand
Preservation projectsinthe Mark West Creekwatershed
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Ag+OpenSpacepolicyregardingresearchonpreservelands
states, “The District encourages appropriately reviewed natural
andculturalresource studieson a preserve whenthesesstudies
are consistentwith the District’smissionand the preserve’scon-
servation purpose.Researchwillbe allowediftheresultsofthe
research could be used to advance the District’s understanding
of preserveresources, naturalprocesses, valuesanduses.” Re-
searchshould support and provide a basis for “preserve planning,
development,operations,management,educationandinterpre-
tive activities.”Engagingwithlocalorganizationscanalsohelp
furtherthe Districtgoals ofraising awarenessofthe naturaland
culturalresourcemanagementprioritiesaswellasinvolvingthe
community and neighboringlandownersin expanding beneficial
managementstrategiesbeyondthe District’s property.

Research projects that inventory and/or establish baseline
conditionsforspeciesorhabitatstargetedforrestorationoren-
hancement are recommended. Inventories of initial conditions
usingstandardized protocolscanserveasatoolformeasuring
the effectiveness of various management strategies. Addition-
ally, comparative research projects that test the effectiveness
of various management methodologies can be used to refine
future management. Anexample ofthiswouldincludetrialsof
variousinvasive plantmanagementtechniquessuch as grazing,
burning, tarping, etc. and associated ongoing botanicalsurveys.

Local entitiesengaged inrelated researchinclude the California
Native PlantSociety, Milo Baker Chapter, whichsupportscon-
servationactivitiessuchasrare plantinventories;SonomasState
Universitystudents,whocanbeengagedinavarietyofnatural
and cultural resource projects; and the SonomaResource Con-
servation District’s Watershed Monitoring and AssessmentPro-
gram,whichhasbeensupportingmonitoringand assessment
activitiesinthe upperMark West Creekwatershedforoverten
years.These entitiesshould be considered potentialresearch
partnersfor Ag+OpenSpace. Additionally,the Pepperwood
Preserve, located in the upper Porter Creek watershed, tributary
toMarkWestCreek,isavenueforresearchprojectsconducted
bynumerousuniversities,colleges,andinstitutionsonaspectsof
flora,fauna, and ecology.

1.6.4 Funding Opportunities

Severalpartnershave playedanimportantrolein helping
Ag+OpenSpaceacquirethe Saddle Mountain Open Space
Preserve,includingfundingfromthe CaliforniaState Coastal
Conservancy and project support from the SonomaResource
Conservation District and Friends of the Mark West Creek

Watershed. This management plan identifies many priority
implementation projectsthatprovide opportunitiesforthe
development of new partnerships or strengthening of existing
ties.Inadditionto Ag + OpenSpace’sexisting partnerships,
this Preserve provides an opportunity to build or expand upon
partnershipswithLand Paths,the Community Clean Water
Institute,localuniversities,and otherresearch organizations.

Funding for project implementation, monitoring, and mainte-
nancewillbe providedin partby Ag+OpenSpacethroughits
existingsalestaxmeasurereauthorized asMeasureFinNovem-
ber2006. Additionalfundingmaybe availablethroughgrants
provided by the federal or state government or nongovernmental
organizations.See Appendix2foralistof potentialgrantsources.

1.7ManagementPlan DevelopmentProcess

The Saddle Mountain Open Space Preserve Management Plan
wasdevelopedutilizingexistingdocumentationandexpert
input and analysis. Existing documents were compiled (Appen-
dix1,Projectsand Studiesinthe Saddle MountainOpenSpace
Preserve Area, Appendix 2, Saddle Mountain Open Space
Preserve Resource Catalog) and evaluatedfordatagaps. Where
informationwasmissing,incomplete,oroutdated, consultants
whoare expertsintheirfieldswere enlistedtoconductproperty
assessments and develop recommendations based on their
findings and the intended uses of the Preserve. Assessments
were conductedin2008 and 2009tosurvey propertyresources,
including a roads survey, botanical inventory, grazing potential,
anda culturalresourcesinventory.Each consultantidentified
issuesof concernincludingbutnotlimitedto the condition of
the Preserve roads and trails, the presence of invasive non-native
plants, fire hazard, and possible degradation of cultural resources.
Followupfieldsurveyswere conductedin2010-2017 tomonitor
thefederallyendangeredClaraHunt’smilk-vetch populations
andin 2014 to monitor the priority non-native species.

Preliminary management strategies were developed based
upon the existing data analysis, property assessments, and
expert recommendations. These management strategies and
recommendationswerereviewed bythe projectteamand Ag +
OpenSpacestaffinaseriesofsmallgroupmeetingsdesigned
to integrate management strategies and determine final rec-
ommendationsforplanimplementation.Publicreviewofthe
draftplanoccurredfromMarch-April2015andisdescribedin
Appendix 3, Public Comment.
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1.7.1Data Acquisition and Analysis

Several contractors with specific professional expertise were in-
volved in acquiring and/or analyzing data to inform the SMPMP.
Their contributions are summarized below.

Pacific Watershed & Associates, Inc.

Pacific Watershed Associates Inc. assessed approximately nine
miles ofruralroadsand one mile of trailswithinthe Preserve,
viaaerial photoanalysis, fieldinventories, and analysis of
new field data. The study identified 28 current and potential
road-related erosion sites and locations where sediment is
delivered intostreams.

Rob Evans & Associates

RobEvans& Associatesconductedanaturalresourcesinven-
tory ofthe Preserve, focusing onsensitive habitats mostlikely
tocontainlisted plantspecies.Fieldworkincluded botanical
surveysin 2008 and 2009, aswellasdocumentation oflocal
threatstoecosystems, habitats,andspecies,includingloca-
tionsofinvasive plantspecies, potentialSudden OakDeath
infestations, and Douglas-fir encroachment. Natural resource
management opportunities are identified pertaining to invasive
species management, sensitive habitat preservation, potential
restoration sites, suitable parking areas, and principle view-
sheds. Photo-documentation of the property includes pho-
tographic examples of natural resource problems, rare plants,
representative habitattypes, view-sheds, human development,
roads, and trails. AGPSunitwas used todocumentsensitive
featuresand photolocations.RobEvansconductedsurveys
duringthespringbloomseasonin2010-2014,andin2016 and
2017tomonitorthe federallyendangered ClaraHunt’smilk-
vetchpopulationsonthe property.Duringthe summermonths
of2014here-surveyedthePreservetoupdatethespatialdata
forthe priority non-native species’locationsand extent.The
botanicalsurvey confirmedthe occurrence of a variety of plants
onthePreserve:56families,231genera,and346specieswere
documented. Of the 346 total species, 267 are native to Califor-
niaand 76 non-native; 42 of the latter are considered “invasive.”
Six of the native species are designated “rare” by the California
Native Plant Society (CNPS).

Tom Origer & Associates

TomOriger & Associates conducted a historicaland archaeolog-
icalresourcessurveyofthePreservefor Ag+OpenSpace.The
studyincludedarchivalresearchatthe Northwestinformation
Centerand SonomaState University; consultationwiththe Na-

tive American Heritage Commission and local Native American
representatives;fieldinspectionofthe projectlocation;and
written resources documentation and reports. Field surveys
conducted by TomOriger & Associatesin 2008 found four of
the six previously documented prehistoric sites. In addition, one
prehistoricsite, six historic periodsites, two stonefences,and
fourisolatedfindswereidentified onthe property. Thesessites
were re-surveyedin 2018 by Tom Origer & Associates.

1.7.2 Public Participationin Planning

Ag+OpenSpacehostedapublicmeetingFebruary18,2015
attheRinconValleyLibrary CommunityMeetingRoom.Itwas
attended by 52 people. Ag + Open Space presented the draft
management plan, and offered the publicthe opportunity to
provideinputand commentsonthe managementactionspro-
posedby Ag+OpenSpace (Appendix3,PublicComment).

1.7.3 Management PlanUpdates

This plan is a “living” document: as more information from
assessments of the Preserve’s natural resources and monitoring
resultsfromimplementation projectsbecome available, this
managementplanwillberevisedtobetterprotectresources
and provide recreational opportunities for the area’s residents.
Outputsfromimplementation projects,including monitoring
andreports, willbe used torefine Ag + Open Space’smanage-
mentapproach and redirectimplementation projectsif neces-
sary.An evaluationframeworkhasbeen developed (Section4.7,
Adaptive Management) toincorporate monitoring, assessment,
andresearchresultsinto future iterations of the plan. Monitor-
ingisakey component of each project’simplementation, with
results analyses feeding back into the evaluation framework to
inform future management practices.

Effectiveness of managementstrategiesand implementation
projectswillbe evaluatedand comparedtodesired outcomes,
and strategies adjusted accordingly asneeded. Ifsignificant
new information suggeststhat plans areinadequate or would
benefitfromchanges, managementgoalsand objectiveswill
likely be modified. The proposal of significant changes will ini-
tiate the appropriate level of California Environmental Quality
Act(CEQA) compliance.

1.8Management Plan Structure

Thisiteration of SMPMP is organized into five sections, with
related subsections (and sub-subsections) where warranted.
MaindocumentSectionsl-5aresupportedbydozensofFig-
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ures (maps) and Tables. An Appendixis provided to supplement
the Plan with detailed/ site-specific information that is indis-
pensable, though too cumbersome for placement in the main
document. Studies, reports, and conversations that provide the
knowledge-base for the SMPMP recommendations are listedin
the References. Plan structure issummarized below.

Section 1, Introduction: Presents the planning context, includ-
ingthe regionalsetting, Preserve history, shared vision, existing
efforts, and Plan development process.

Section 2, Descriptionof Saddle MountainOpen Space
Preserve:Givesadetailedoverviewofpropertyboundariesand
adjacent ownership; access points and roads; buliltinfrastructure
andhistoricalrelics; culturalsignificanceandlanduse; natural
disturbanceregimes;topography,geology,andsoils;climate
andwaterresources; vegetationcommunitiesand habitats; and
wildlife and plantspecies.

Section 3, Overview of Resource Management Issues:
Synthesizes results from studies (including on the Preserve) to
reveal severalmanagement concernsthatimpair Saddle Moun-
tainconservationvalue.Threeissueshave becomethe priority
focusofthisPlanandtherecommended projectsproposed
herein: (1) erosion and sediment delivery, (2) invasive, non-native
plants,and (3)fire and fuelsmanagement.Issuesthatrequire
monitoring and assessment in the long-term, but are not of
immediatetreatmentconcern(e.g.oakmortality,firehazard,
culturalresources, humanuseimpacts) are also described.

Section 4, Potential Management Strategies: Describes a
numberoftoolsthathave potentialforsuccessfulapplication
by managers at Saddle Mountain in reducing the priority issues
identified in the previous section (i.e. erosion, invasive species).
The preferred strategies are (with some inherent overlap)
enhancementof plantcommunities and habitats; native plant
revegetation; establishment of buffer zones; restoration of
landscape disturbance processes; management of visitor use
impacts; and ongoing monitoring and evaluation.

Section 5 Priority Project Implementation: Proposesacollec-
tion of projectstoimplementspecific, high-priority actionsto
achievethe goalsofthe SMPMP.The projectshighlightedinthis
section are organized into four broad categories: erosion control
projects, invasive species control projects, habitatenhancement
projects,andfuelmanagementprojects.However,thesefour
areasare functionallyintegratedin practice (e.g. control of ero-
sion-site sedimentdeliverysupportsenhancementofsensitive
habitats, and vice versa).
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2. DESCRIPTION OF SADDLE MOUNTAIN OPEN SPACE PRESERVE

2.1 Location and Boundaries

Figure 2. Saddle Mountain Open Space Preserve Base Map

The Saddle Mountain OpenSpacePreserveislocatedinthe
MarkWestCreekand SantaRosa Creekwatershedsinthe Rus-
sianRiverHydrologic Unitinunincorporated easternSonoma
County.ltliesattheintersectionoffourUSGS7.5’ quadrangles:
Mark West Springsin the northwest, Calistogainthe northeast,
SantaRosainthe southwest,and Kenwoodin the southeast.
The Preserve lies just north of the city limits of Santa Rosa,
California. The site is accessible from Calistoga Road on Cleland
RanchRoad, St. HelenaRoad, and viaan access easementon
PlumRanchRoad.ErlandRoad,anotherprivateroad,hasalso
beenidentified as an access point (Bowman Associates 2006).

2.2 Legal Features

The 960-acre Preserve consists of four Sonoma County legal
parcels: Assessor’s Parcel Numbers (APN) 028-390-028, 028-
160-080, 028-160-044, and 028-380-008. All of these parcels
are zoned Resources and Rural Development (RRD).
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2.3 Adjacent Ownership
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Figure 3. Saddle Mountain Open Space Preserve Parcel Map

The Saddle Mountain area is sparsely populated. Adjacent own-
ership consists mainly of rural residential lots varying in size from
one to hundreds acres. Developed parcels generally contain sin-
gle-family residences. Rincon Valley subdivisions, which contain
incorporatedresidential citylots, borderthe southernportion
of the property. Some of the adjacent properties consist of rela-
tively undeveloped forest and grasslands, some are maintained
as pasture orrange forlivestock (horses and/or cows), and a few
have beenintensively developed forwine-grape production.

An equestrian facility at the corner of Calistoga and St. Helena
Roadsisthe only commercial enterprise in the vicinity.

24 Public and Private Access

AccessontothePreservehasalwaysbeenlimited,asthe

property frontage along public roadsis along two relatively

small areas. There is an approximate 500-foot frontage along
CalistogaRoad at the junction of CalistogaRoad and Cleland
RanchRoad. CalistogaRoadis a county maintained road and
Cleland Ranch Road is private. The other public road frontage
isanapproximate500-footfrontage alongSt.HelenaRoad
where thereis a gravel driveway leading from St. HelenaRoad to
a privatein-holding. The driveway leadsto a chain acrossan un-
improved, seasonalroad that entersthe property at the eastern
boundaryofthe privatein-holdingatornearthe propertyline.

Otheraccess pointsare via private road easements. PlumRanch
Road,off CalistogaRoad, providesaccesstothesouthernpor-
tion of the property. Thereis a gated, unimproved, seasonalranch
roadonthe propertyoffPlumRanchRoadthatleadstothesum-
mitofSaddle Mountain. Anothergated,unimproved,seasonal

ranchroadislocatedonthePreserve offErlandRoad.PG&Ehas
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transmission tower maintenanceroad easementsthat accessthe
southeasternand southwestern portionsof the property.

Localresidents accessthe Preserve via several unauthorized
trailsoffErland and St.HelenaRoadsandfrom adjacent
properties. Currently public accessisrestricted to Ag + Open
Space-trainedvolunteerpatrollersandstafforpartner-led
outings andworkdays.

Safe public accessto the Preserve islimited and is available only
fromClelandRanchRoad,whichprovidesaccesstothesouth-
ernportionofthe property.ClelandRanchRoadislocatedata
sharp curve on Calistoga Road, and limited visibility and heavy,
fast moving traffic on Calistoga Road make this turnoff extreme-
ly unsafe for access by buses or horse trailers.

Several private roads or trails provide private access pointsto the
Preserve from neighboring properties.

¢ PlumRanchRoad entersthe southern parcelofthe
propertyandprovidesaccessto private propertylo-
catedtoitseast. The turnonto PlumRanchRoad from
CalistogaRoadisveryunsafe duetoheavytrafficon
Calistoga Road and limited visibility.

¢ The original property accessis onto a private, unnamed
road off St. HelenaRoad and providesaccesstothe
northern parcel.

¢ AlongErlandRoad,whichisaprivateroadthattravels
alongthenorthernedgeofthenorthernparcel,thereis
an access point forlocalresidents only.

o A PG&E powerline maintenance road enters the
property onthe northwestside ofthe southern parcel
and exitsfromthe portion connecting the southern
andnorthernparcels.Thisroadre-entersand exitsthe
property through the southernmost part of the north-
ern parcel.

¢ Aprivateroadbridgesthe portionofthe propertythat
connectsthe southern and northern parcels. Gates on
anun-namedsideroad provide accessforlivestock
movement to a property owner who owns property on
both sides of the Preserve.

¢ Aprivateroadleadsintothesouthernpartofthe
northern parcel from private property.

¢ Aprivate road enters the property on the western edge
ofthe northern parcelfromaneighboring property.

¢ Atrail enters a northern property parcel to connect
with the property trail and road network.

R

¢ Aprivateroadenterstheeasternpartofthenorthernpar-
celfromaneighboring propertyjustnorthofErlandRoad.

¢ Ahorsetraildevelopedbyaneighborentersthenorth-
ern portion ofthe property fromSt. HelenaRoad and
connectstothe original property accessroad.

As partofthe purchase transaction, Ag + Open Space complet-
ed work atthe Cleland RanchRoad entrance tothe property off
CalistogaRoad.Theseimprovementsincludedwideningand
pavingthe driveway apronand clearing vegetationandtreesto
provideclearsitelinesalonga250footdistance. Additionally,
Ag+Open Space completed work on PlumRanchRoad, which
included paving, creating pull-outs, and constructing a fire-safe
turnaround atthe end on the propertyline.

25 Infrastructure

There are nostructuresonthePreserve, withthe exceptionofa
historichuntingcabin,anouthouse,andacabinorbarninruins.
Allof these structures are considered culturalresources. Cur-
rent infrastructure is associated with previous land use, including
ranchingandtimberoperations.Historicfencesfromlivestock
ranching are mostly in disrepair; however, some fencing has
beenmaintainedbyneighboringpropertyownerswhohave
livestock.Thelivestockwatersystemhasnotbeenmaintained
andsome ofithasbeenlostthroughsale of some ofthe historic
ranch property. There is a developed well that formerly served a
troughinthesaddle (WellNo. 1) withinthesoutheastern portion
ofthe property,and a developed spring box that formerly served
agalvanizedcisternoffErlandRoadinthe northeasternportion
of the property. There are two capped wells along the road
oriented north-south (“WellheadRoads”),north ofthe Alpine
Creekcrossingthatwere presumablydriledwhenasubdivision
was being plannedfor the Preserve.

Currently,Preserve visitorsaccessthe Preserve from Cleland
RanchRoad off of CalistogaRoad and parkin asmallmowed
area abouta half-mileinto the property. This parking area can
accommodate approximately 15 carsduringthedryseason;no
improvement or expansion of this parking area s planned. Ag
+OpenSpaceinstalled an electricgate atthe entrancetothe
property at Cleland RanchRoad in July 2015.
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2.6 Cultural Resources

Thissectionisincludedto provideinformationonthesignificance
ofthe property from a human cultural perspective. However, the
preservation of artifactsinsitu and the restoration of builtstruc-
turesare bothbeyondthe scope ofthisPlan at present.

Two studies performed in the Saddle Mountain area in 1977
identified six prehistoric sites, two historic fences, an abandoned
cabin, and nine isolated finds (Origer and Fredrickson 1977; and

StradfordandFredrickson 1977); however,onlythe prehistoric

sites were formally recorded. Of the six previously recorded
sites located on the Preserve, four were found and records
updatedduringthe2008and2018surveysconductedbyTom

Table 2.1 Cultural Sites Documented in 2008

Origerand Associates. Historically, the property primarily lay
withinwhatwas designated as “publicland” lying north of the
Cabeza de SantaRosa and Los Guilicoslandgrants. Areview

of ethnographic literature for this area found that there are no
ethnographicsitesonthe Preserve (Barrett1908;Kroeber1925,
1932; McLendon and Oswalt 1978). Numerous other studies
(Flynn 1981; Greene 2003; Quinn and Origer 2001; Rich and
Roscoe2006;Ro0p1988,1991,and 1992;andSoule 1984)have
been performed adjacent or neartothe property. These authors
identifyatotalofthree culturalresourceswithinone-quarterofa
mileofthesite.Table2.llists15archaeologicaland/orhistorical
sitesdocumented on the Preserve.

SITE NAME SITE TYPE | DESCRIPTION LOCATION (WATERSHED)

CA-SON-926 * Prehistoric | Obsidian flakes and obsidian projectile point Van Buren Creek Watershed
fragments on a ridge

CA-SON-951 Prehistoric | Rockshelterwith obsidian and basalt flakes and Weeks Creek Watershed
fragmentsof mammalbone

CA-SON-952 ** Prehistoric | Obsidianflakesalongaroadinaswaleonaridge | Weeks Creek Watershed

CA-SON-953 Prehistoric | Obsidian flakes along a road Alpine Creek Watershed

CA-SON-954 Prehistoric | Obsidian flakes and possible metate (grinding Alpine Creek Watershed
stone) in meadow

CA-SON-955 Prehistoric | Obsidian flakes along a road, possible historic stone | Alpine Creek Watershed
fire place and building

Isolated items Prehistoric | Three obsidian biface fragmentsand cherttool Alpine Creek Watershed
fragmentinroadway

Power Line Scatter Prehistoric | Obsidian flakes along a road Weeks Creek Watershed

Coin Camp Historic Mid-late 20th century camp along seasonal Alpine Creek Watershed
drainage

Far West Camp Historic Mid 20th century camp Alpine Creek Watershed

Fence 1 Historic Dry-laid field stone fence Alpine Creek Watershed

Fence 2 Historic Dry-laid field stone fence Alpine Creek Watershed

Plum Ranch Orchard Historic Small wood frame building, stone foundation, Alpine Creek Watershed
artificial pond, cistern, privy.

Pond House/ Hunting Historic Mid 20th century camp Alpine Creek Watershed

Camp

Way Back Barn Historic Collapsed barn Alpine Creek Watershed

* Note: No evidence of this site was found due to conflicting information about its location.

** Note: Site was visited but no evidence of prehistoric archaeological site indicators was found.

R

12« SADDLE MOUNTAIN OPEN SPACE PRESERVE MANAGEMENT PLAN




2.7 Current and Historic Land Use

Landuse onthePreserveis currentlylimited to patroling of the
property by volunteers trained by Ag + Open Space. The District
alsooffersapproximately4 publicoutingsayear,ledbyentities
contractedby Ag+OpenSpace,aswellasapproximately6
workdaysayear,and2trainingsayearforpeopleinterestedin
becomingvolunteerpatrollersonthePreserve.Neighboring
residentswholive alongErlandRoadandaretrainedvolunteer
patrollersmay accessthe Preserve on horseback.

Early occupants of Saddle Mountain presumably had an econ-
omy based largely on hunting, with limited exchange, and social
structuresbased on extended family units. Later, miling tech-
nology and an inferred acorn economy were introduced. Both
historicand modernhumanuse patternsand naturalresource
management techniques have altered the property’s landscape.
The Preserve was a likely place for prehistoric occupation, as

it has fresh water sources, well-drained soils, and a mosaic of
grassland and woodland, which created an environmentrichin
natural resources. These features suggest that the property may
have been utilized for hunting, resource gathering, and day-to-
day activities (Barrow and Origer, 2008).

Since Europeans arrived, logging, land clearing, importation of
livestock,andfiresuppressionhaveresultedinmajorchanges
inthe property’svegetationpatterns(Hill, 1978).Thelandwas
owned forseveral generations by the Mernerfamily and known
byvariousnames(includingMernerLumberCompany,inc.,
ProgressLumber Company, Inc., and MernerLand Company,
Inc.; Bowman and Associates, 2006). Much of the Douglas-firand
coast redwood forest has been logged, and multi-stump growth
patternsof many of the oak standsindicate the hardwoodswere
mostlikely cutdecadesago, presumablyforfuelwood.

The Preserve washistorically used asalivestockranch (Bush
2008).Theoriginalranchislocatedinthe northeasternsection
ofthe southwesternparcel.Livestockgrazingand periodic
wildfires preventedthe establishmentoftree speciesinthe
grasslandsofthe property (ElgarHill1978). Otherusesofthe
land haveincludedtimberproduction. While conductingfield
inspectionsoftheranch, archeologicalfield crewssearched
forcharcoal-makingfeaturesthatarefairlycommoninthe
hillseastand north ofSantaRosa. Charcoalmakingresultsin
featuresonthelandscapethatconsist of circularlevel areas
some 20to40feetindiameter.These features, oftensituated

ongentleslopes,alsoare marked by abundantsmall piecesof

charcoalonandjustbelowthe groundsurface.No archaeo-
logical evidence was found that charcoal making took place at
Saddle MountainRanch.

2.8 Landscape Disturbance

Regular perturbationstothelandscape via naturalagents (e.g.
wildfire, seasonal flooding, herbivores) are critical components
of well-functioning ecosystems. Climate, land use, and habitat
managementpracticesinfluencethe parameterscharacteris-
ticofanarea’sdisturbance “regimes,” includingitsrecurrence
interval,location, and severity (Franklinetal. 2001, 2005).
Whether adisturbanceis natural, accidental,ormanaged, it by
definition (Harrison et al. 2003) results in the removal of sig-
nificantabove ground biomass (e.g. dry thatch, grasses, forbs).
Therole of naturaldisturbancein maintainingspeciesdiversity
and habitatviabilityisrecognized as a centraltenet of ecology,
but complete understanding of cause-effect relationships that
facilitate ecologicalresilienceremainselusive. Nevertheless,
maintenanceofappropriatedisturbanceregimeshasbecomea
general practice for conservation biologistsand land managers
(Harrison etal. 2003).

Itisobservedthatecosystemfunctioniscompromisedwhere
naturaldisturbanceregimeshave beenseverelyaltered or
curtailedbyhumanactivities (e.g. activefire suppression or
completeexclusionofgrazers). However,the magnitude of
effects from highly modified regimes is not equal across habitat
types (Keeley2006).Some detailsonthe history and effectsof
the most common disturbance practices (fire and grazing) are
introduced below.

2.8.1 Disturbance byFire

Human interference with natural ecological processes in
Californiahasbeeninplaceforatleasttwelvethousandyears
(Anderson, 2005). According to paleoecologists, California’s
oakwoodlandsreplaced conifersduringthe transitionofthe
late Pleistocene to the warmer Holocene epoch, approximate-
ly 10,000 years ago (Anderson, 2005). Then, approximately
2,500t02,800yearsago, climate conditionsbecame cooler
and moister,whichfavored Douglas-firoveroaksin the North
Coast Ranges. Ecologists and soil scientists have concluded that
regular burning by California Native Americans likely prevented
the establishmentofDouglas-firinoakwoodlandsand prairies.

The Preserveshowsevidence ofrepeatedlowintensityfires,
which may have been naturally caused by lightning or deliber-
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atelysetby settlersor Native Americanresidents. These low-in-
tensity fires served to maintain grasslands, facilitate the gathering
ofacornsinoakwoodlands,enhancegamespecieshabitat,
reduce insect pest populations, and reduce fuels and the occur-
rence of catastrophicfires (Allen-Diaz et al. 2007, Biswell 1989).
InCalifornia, only desertecosystemswere notregularlyignited
(Bartolome et al. 2007). Thus, when people of European ancestry
first arrived in California, they often did not find a pristine wil-
derness,butratheramanagedlandscapethatwastheresultof
thousandsofyearsofintentionalburning,selective harvesting,
tiling and sowing, pruning, weeding, and transplanting.

The policy of wildfire suppression since 1935 has led to the
establishment of Douglas-fir over much of the open habitat of
whatis now the Preserve. By 1935 state and local governments
initiated programstorapidly extinguish allwildfiresin ornear
populated areas. Ecological changesthat are directly attribut-
able toorexacerbated by fire exclusioninclude:

¢ Coastal Oak Woodland habitat type on the Preserve
isbeingencroacheduponbyDouglas-firandisnow
classified Montane Hardwood-Conifer. Oak-domi-
nated woodlands and forests are likely to transition to
Douglas-firdominated, with California bay becoming
dominantin some locations.

¢ TheMontaneHardwoodhabitatof oak, madrone,and bay
treesis beinginvaded by Douglas-fir (Northen 1992b).

¢ Inthechaparral,thetrendistowardreplacementof
chamise withoakasthe dominantspecies; however,the
presence of Sudden Oak Death (SOD) on the property
may changethedirectionofthissuccessionaltrend.

¢ Douglas-frandRedwoodforestsarelikelystableinthe
nearterm,eveninabsence offire,duetothelongev-
ity of these species (Moritz 2003) and the general
resistance offorestsversusgrasslandsto exoticspecies
invasions (Keeley2006).

e Grasslandsarelikelyto diminishwithencroachment
of Douglas-firor pioneershrubssuch ascoyote brush
(Baccharis pilularis): Cessation ofannualburningon
agrasslandsiteinBerkeleyresultedinanincreasein
ripgutbromeand coyotebrushandtheeventualex-
tirpation of purple needlegrass (Nasella pulchra) from
the site (Bush 2008).

R

Photo 3. Coastal Oak Woodland being encroached upon

by Douglas-fir

2.8.2 Disturbance byGrazers

The grazing ecology of California’s grasslands extends back mil-
lionsofyearsintothe Tertiary Period. Presentday relationships
between grassland plants and grazing animals are strongly linked
tothese prehistoric associations (Edwards 1996). Thereisstrong
evidencethatmany of California’s present-day genera of native
perennialgrassesevolved overmilionsofyearswiththe exten-
sivemegafaunathatonce populated California(e.g. mastodon,
mammoth,camel,llama, bison, elk, pronghorn,andhorses).
Moderngrassgenerathathave beenfoundassociatedwithlocal
fossil remains include wheatgrass (Agropyron), and oatgrass
(Danthonia). Overthe 10,000yearssince thelastice age, the
onlylarge native grazers presentinthispartof Californiahave
beenelk,whichhavebeenextirpatedfrommuchofthestate.

Itisanobservablefactthatsinceintensiveranchingendedat
Saddle Mountain,moregrasslandacreagehasbecomethe
thatchyhostofcoyote brush.Incertaininstances,lightgrazing
in oak woodland is thought to maximize some measures of local
biodiversity (Allen-Diazetal.2007).Studieshave documented
the complete conversionof grasslandto coyote brush-domi-
natedcoastalscrubinseverallocationsinthebayareawhere
grazing hasceased (Bartolome etal. 2007). However, the
long-term effects of these changes are unknown and may
include both positive and negative results. Managers at Saddle
Mountainshould determine case by casewhetherornotthe
ongoing physical encroachment of native shrubs (coyote brush)
andtrees(Douglasfir)intoformerrangelandareaspresentsa
priority challenge that warrants action, or if unfacilitated habitat
conversiontowoody-type vegetationisacceptable.
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2.9 Topography and Elevation

Figure 4. Topography

Elevations on the Preserve range from 760 feet (233 meters)
abovesealevelnearSt.HelenaRoadto1,800feet (549 meters)
in the southeast corner of the property. In the southwestern
parcel,the highestpointisapproximately 1450feet (442 meters)
abovesealevelonone ofthetwo peaksthatformthe “saddle” for

R

whichthe mountainisnamed.The Preserve containsnumerous
steepridgestrendinginaneast-westdirectiondivided bysteep

canyonscarved by creeks.Elevationchangesaresteeperandoc-
curinshorterdistancesinthe southwestquadrant;the northeast
quadranttendstowardsmore gentlyroling topography.
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2.10Geology and Soils

Figure 5. Geology

2.10.1 Geologic Units

The main geologic units underlying the Preserve are the
Franciscan Complexand Sonoma Volcanics. Other parts of the
property are composed of Glen Ellen and Merced Formations.
The GlenEllenFormationhasbeen mappedalongthe north-
westedge ofthe southwesternportionofthe property (Giblin
and Associates 2003a, Elgar Hill 1978).

The Sonoma Volcanics

Thisunitcontains mostly pale volcanic ash thatisthoughtto
have erupted from multiple sources near the town of Calistoga
duringthelate MiocenetolatePlioceneperiod.TheSonoma
Volcanicrocks, together with the Clear Lake VVolcanics, repre-
sentthe northernmost occurrences of exposed volcanic rocks

inthe CaliforniaCoastRangesand are associated withthe
movementofthe San AndreasFault (Berkland 2001, Moores
andMoores2001, Aitand Hyndman 2000). Since deposition,
the Sonoma Volcanics has undergone uplift and deformation
duethroughfaultingandfolding (Giblinand Associates2003b,
ElgarHill 1978).

The Franciscan Complex

This unit consists of an assortment of sedimentary rocks and
basaltoceanfloorjumbledtogetherand compressedunder
greatpressureinthe oceanictrenchduringthe Late Jurassic
through Early Tertiary and thrust to the surface during uplift (Alt
and Hyndman 2000). The serpentine massesthatoccurin dis-
tinct patchesonthe property are part of the Franciscan geology
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(ElgarHill1978).The Franciscan Complexunderliesthe Sonoma
Volcanicsformationsthroughoutthe property (Dwyer1992).

The Glen Ellen Formation

Thisunitwascreatedtowardthe end ofthe SonomaVolcanics
Formationperiodandiscomposed mostly of sedimentaryrock
deposited underlagoon and delta conditions. This layer contains
lensesofgravel,sand,silt,and clayvaryinginthicknessand ex-
tent (Wagner et al 2003, DWR 2004). The Glen Ellen Formation
often overlaysSonoma Volcanicsand, togetherwith the Merced
Formation,containsthe principalwaterbodyinthe SantaRosa
Valley GroundwaterBasin (DWR 2004).

The Glen Ellen Formation and the Franciscan Complex are
both easily eroded, leading to relatively frequentlandslides (for
example,inthesouthwestquarterofthe property,occurring
mainlyinFranciscansediments, ElgarHill1978).The Sonoma
Volcanics Formation is much more stable with infrequent land-
slides (LaurelMarcus and Associates 2004). Fifteen soil types
have beenidentified onthe property (Figure 6. Soils); most of
these soils have a high erosion hazard with rapid runoff potential.
Two major geologicfaultshave been mapped onthe property;
oneisamajorthrustfaulttrending northwest (Giblin and Asso-
ciates2003a).

2.10.2 Soil Types

Figure 6. Soils

R
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Edaphic(e.g.“serpentine”)soilsoccuronthePreserve and

supportserpentine-adapted plantspecies,some ofwhich

areendemictoSonomaCounty (Bestetal.1996).Suchsoils,
derived from serpentinite, typically have nutrient profiles that
include low levels of nitrogen, potassium, phosphorous, and cal-

(Kruckberg1984).Soilmapunitsoccurringonthe propertythat

include serpentine-derived soils are Montara cobbly clay loam

(30to 75 percentslopes),Raynor-Montaracomplex (zeroto

30 percentslopes),and Yorkville clayloam (30to 50 percent

cium; highlevelsof magnesium; andimbalancesin heavy metals

Table 2.2. Soil Types and Commonly-Associated Vegetation Communities

slopes) (Bush 2008). Othersoiltypesare describedin Table 2.2.

CODE | SITE TYPE SLOPE EROSION | RUNOFF TYPICAL COMMUNITY
CLASS HAZARD | POTENTIAL LAND USE OCCURRENCE
BoF Boomer Loam 30 - 50% High Rapid Timber, limited Mixed evergreen forest
grazing
FaF Felta Very Gravelly | 30 — 50% High Rapid Range Oak woodland
Loam
GgF Goulding Clay 30 - 50% High Rapid Range Grassland, oak woodland,
Loam chaparral
GgG Goulding Clay 50 - 75% Very High | Rapid Range Grassland, oak woodland,
Loam chaparral
GIE Goulding Cobbly | 15 -30% Moderate | Medium to rapid| Range Grassland, oak woodland,
Clay Loam to high chaparral
GIF Goulding Cobbly | 30 — 50% High Rapid Range Grassland, oak woodland,
Clay Loam chaparral
GIG Goulding Cobbly | 50 — 75% Very high | Very rapid Range Grassland, oak woodland,
Clay Loam chaparral
HgE Henneke Gravelly | 5 — 30% Slight to Slow to medium| Watershed, wildlife | Chaparral, serpentine
Loam moderate habitat, minimal chaparral, grassland,
grazing serpentine grassland
HgG2 | Henneke Gravelly | 30 — 75% High to Rapid Watershed, wildlife | Chaparral, serpentine
Loam very high habitat, limited chaparral, grassland,
forage: cattle and | serpentine grassland
sheep
MoG Montara Cobbly 30 - 75% High to Rapid to very Limited range, Grasslands, limited
Clay Loam very high | rapid watershed, wildlife chaparral
habitat, recreation
ReE Raynor-Montara | 0 — 30% Slight to Slow to rapid Range and pasture | Grassland, oak woodland
Complex high
ShE Sobrante Loam 15 - 30% Moderate | Medium to rapid| Range, minimal use | Grassland, oak woodland
to high as orchards
SKE Spreckels Loam | 15 - 30% Moderate | Medium to rapid| Range and pasture | Oak woodland
to high
YuF Yorkville Clay 30 - 50% High Rapid Range, some wildlife | Grasslands, oak woodland
Loam cover & watershed.

&
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2.11 Climate and Precipitation

The climate of Saddle Mountain is typical of Mediterranean
climateswithcool,wetwintersandhot,drysummers.Tempera-
tures are moderate, with monthly averagesin nearby SantaRosa
rangingbetween37and66 °F(3t019°C)duringthewinterand
between50and83degrees°F (10t028°C)duringthesummer.
Extremetemperatureshave beenrecordedat15°F (-9°C)in
December1932and110°F (43°C)inSeptember1971andJuly
1972 (Western Regional Climate Center 2008).

Precipitation occurs mainly as rain; snowfall and hail occur infre-
quently and meltalmostimmediately. Average annual precipi-
tationin SantaRosais30.5inches (775 mm)and mostly occurs
between October and April (Western Regional Climate Center
2008). Giblinand Associates (2003b) reportthat precipitation
onthe Preserve averagesabout45inches (1,143 mm peryear),
although variability among and between yearsis commonwith
droughtandflood conditionsalternatingatirregularintervals.

2.12 Water Resources

2.12.1Surface Waters

ThePreserve containsportionsoffourcreeks (Alpine,Duck-

er,VanBuren,andWeeksCreeks),aswellasseveral oftheir

unnamed tributaries. They are described below:

¢ The headwaters of Alpine Creek are located in the

property’s mountainous northeastern parcel. The Alpine
Creeksubwatershedencompassesroughly380acres
(0.59mi?,1.54km?)inthe centralportion ofthe property,
ultimatelyflowingintoareservoironanadjacentprop-
erty. From there, an outlet stream crosses St. Helena
Road anddrainsinto Mark West Creek. Springsnear
the head of Alpine Creek provide the watersource for
summertimeflow,whichwasestimatedin2002at10to
20 gallons perminute (Giblin and Associates2003b).

Photo 4. Alpine Creek with mature riparian habitat

o DuckerCreekdrainsasmallareainthefarsoutheast-
erncornerofthesouthwestern parcel;itemptiesinto
the Santa Rosa Creek watershed.

Photo 5. Ducker Creek Drainage

¢ VanBuren Creek drainsroughly 125 acres (0.20 mi2,
051 km?)ofthe northeastern portion ofthe property
andflowstothe Mark West Creek;itisaseasonal creek
(i.e.dry during the summer monthswith onlyisolated
reaches containing very low perennial flow orremnant

poolsremaining asrefugia foraquatic wildlife).
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o Alargerspringislocatedfurthertothe eastwherethe
Sonoma Volcanics and Franciscan Complex meet; this
spring historically supplied waterfortheranchhouse
on an adjacent property.

¢ Nearthe Hunting Cabin, perched water forms a small
spring that feeds a small man-made and year-round
pond. Additionallyavernalpoolislocated nearthe
hunting cabin that provides habitat for special status
plantspecies aswell asinvasive species.

¢ Adeveloped springislocated near Erland Road in the
northeastern portion of the Preserve.

Photo 6. Bridge over Van Buren Creek

¢ The Weeks Creek subwatershed drainsapproximately
170 acres (0.27 mi2, 0.69 km?) in the southern portion
ofthe projectarea. Weeks Creekflowsinto Mark West
Creekjustnorth of the intersection of St. Helena and

Calistoga Roads. Weeks Creekisseasonal.

Photo 7. Weeks Creek bank erosion

Anumberofspringswereidentifiedwithinand adjacentto

the Preserve during the groundwater assessment (Giblin and

Associates 2003a):

¢ Two small springs are located near the boundary

betweentheoverlyingSonomaVolcanics/GlenEllen
rockstothe northandthe Franciscan Complextothe
south. One ofthese springsdrainsto Weeks Creek; the
otherhasbeendivertedtoflowintoaranchpondon
an adjacent property. These springs have relatively low
flows which fluctuate seasonally.

R

Photo 8. Spring box and irrigation line near Erland Road

¢ Intheheadwatersof Alpine Creek, aspring flowsfrom
serpentinerock providing the majority oflate season
flowintothe creek.Inthefallof 2002, seepage from
thissubstantialspringinto Alpine Creekwasestimated
to be 10-15 gallons per minute.

2.12.2 Groundwaters

Althoughthe GlenEllenFormationisanimportantgroundwater
source inthe SantaRosa Valley Groundwater Basin, its capacity to
produce groundwaterwithinthe project areaislimited and most of
theaquifersarewithinzonesintheSonomaVolcanicscontaining
open and interconnected fractures (Giblin and Associates 2003a).
ThelowpermeabilityoftheFranciscan Complex,whichunderlies
theSonomaVolcanicsand GlenEllenFormations,alongwiththe
two projectareafaults(Section 3.10, Geology and Soils), actasbar-
riers to groundwater movement. Groundwater recharge, which is
afunctionoftheamountandintensity ofrainfall,slope,andsoil
permeability, wasestimated by Giblinand Associates (2003);
potentialrecharge areaislimitedtothe area of volcanicrockand
fractured inclusionswithin the Franciscan Complex.
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Existing groundwater wells on and adjacentto the Preserve are
described below:

¢ The southwest portion of the Preserve contains a
primarywelllocated atanelevation ofabout 1,350
feet(411m)onaridgeinthe southwestportionofthe
property (Figure 2, Saddle Mountain Open Space Pre-
serveBase Map).Standingwaterlevelwasatadepth
of430feet (131 m)whenthewellwasconstructedin
1996 and the wellwassetata depth of 504 feet (154
m)belowthe groundsurface.|lthasnotbeenutilizedto
anysignificantdegree. Thiswellwastestedin2002 and
reported to have sufficient capacity to supply water for
onlyaportionofthe then-proposedhousingdevelop-
ment project (Giblin and Associates 2003a).

¢ Thenortheastparcelcontainstwowells;oneisabout
50 (15 meters) feet north of Alpine Creekin the west-
ern portion and the otheris 2,300 feet (701 meters)
north of the first. These wellsdraw water from depths
ranging from 120to 340feet (37-104 meters) deep
from fractured volcanic rock.

¢ Numerous offsite neighboring wells were identified and
werereportedtobebetween200and500feet (61-152
meters) deep and individually provided sufficient water
forsingle-family residential use. The wells were mostly
drilled within Franciscan and Volcanic Formations and
believedto containwaterduetothe fracturezones
between the two Formations.

R

2.12.3 Stream Depth and Flow

Based on the Mark West Creek Tributaries Stream Inventory
Report(2006), whichincluded measurementsconductedon
Weeksand VanBuren Creeksduring the 1997 inventory, DFG
notedasmallpercentage of pools(three percentand eight
percent, respectively, of the assessed reaches of Weeksand Van
Buren)andanevensmallerratioof primary (i.e.atleasttwofeet
deep) pools (one percent and 11 percent, respectively) of the
assessedreachesof WeeksandVanBuren Creeks.Inaddition,
inboth Weeksand VanBuren Creeks, 100 percentofthe pool
tail-outs measured had embeddedness ratings of either three or
four; only cobble embeddedness measured to be 25 percent or
less(aratingofoneisconsideredbestforthe needsofsalmon
andsteelhead).Boththelackofpooldepthandthe highem-
beddednessratingsindicate a need for assessing and reducing
sedimentinputsinto the property’s creeks.

Streamflow, particularlythroughthelate summermonths,isa
criticalhabitatissueinthe upperMark West Creekwatershed
anditstributaries.Evensmallsurfacereservoirsandlow-volume
diversions can exacerbate stream-drying in spring and summer
(Deitchetal.2008,2009). Anyland use changes proposedto
the Preserve should be evaluated in terms of the potential water
demand and projectsdevelopedin conjunctionwith arenew-

able watersource such aswinterwaterstorage.

2.12.4 Dams and Impoundments

Thereisasmallman-made pondwithinthe northern portion of
thePreservenearthehuntingcabinthatcaptureswaterfrom
anearbyseep.The pond and associated dam atneighboring
Hayfork Ranch, downstream of the property along Alpine Creek
mayserveasabarriertofish passage,thoughresidentfishwere
observed during field assessmentsin 2008.
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2.13 Vegetation Communities

Figure 7. Vegetation Communities

The Preserve contains ten vegetation communities, as ¢ Southofthesaddleinthe Weeks Creekwatershed,
identified by the CaliforniaDepartmentofFishand Wildlife vegetationismostly a mixture ofoakwoodlandand
HabitatRelationships database, and corroborated duringfield grasslands, while to the north vegetation is dominated
reconnaissance conducted in May 2008. The boundaries of by Douglas-fir, oaks, and other hardwoods.
thehabitattypeson (Figure 7,VegetationCommunities) are e Chaparral is scattered throughout the property,
generalinnature and should not be used, forexample, to de- primarilyonridgelinesandsouth-southwestoriented
lineatethe presence orlocation of anyjurisdictional wetlands. slopes.
Although distribution of plant-life on the Preserve is complex, e Annualgrassland,includingadiversity ofremnantna-
patterns exist: tive perennialgrasses,occursinfairlylarge expansesin
¢ North-facing slopes on the property are predominantly thesouthwestern portionofthe propertyandinsmaller
forested while warmer, sunnier south-facing slopes scattered patchesin the northern portion.

containopengrassland, oaksavannah,and chaparral.
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Photo 9. Forested north-facing slope, oak savannah on

south-facing slope, annual grassland

The BotanicalSurveyList (Appendix4) compiled for this plan
shouldbe consideredasaworkin progress,asnewspecieswill
likelybe documentedinthefuture.ltisrecommendedthatfu-
ture botanical work focus on additional plant communities that
aremostlikelytohavelisted or otherwiserare plants,including
serpentinegrassland,serpentinechaparral,vernalpool,and
closed-cone pine-cypress. Recommended timing for botanical
surveysisthe beginning of February and continuingthrough
June.FieldworkwasconductedonthePreservefrom Aprilto
September2008, and Februaryto June 2009, whichwasan
unusually dry period with almost no rainfall.

Atotalof42invasive plantspecieswere documentedonthe
Saddle Mountain property (Appendix 9, Invasive Plant Species
List,andFigure 12, Invasive PlantSpecies). These speciesvary
intheirecologicalimpact,distribution,andinvasive potential.
Invasive plants, sometimes referred to as “transformer” species,
displace native species, change plantcommunity structure, and
reducethe value of habitatforwildlife (Bossard et al, 2000).
Invasive plants may also disrupt physical ecosystem process-
essuchasfireregimes,erosionandsedimentation, nutrient
cycling, and light availability. Native habitat types will exhibit
variable susceptibilityandresponse toinvasive species.

2.13.1Annual Grassland (AGS)

Annual grassland habitat covers approximately 16 percentofthe
Preserve. It occurs extensively throughout the southwestern
portion of the property and inisolated patchesin the northeastern
portion. AGS on the Preserve, particularly in areas with thicker
soils,isgenerallydominated by non-native species, althoughin
areaswiththin,rocky, orserpentinesoilsthere are ahigh propor-
tion of native perennial grasses. The Preserve’s steep topography

has precluded cultivation, which elsewhere has beenresponsible
for eliminating native perennial grasslands. Overall grassland
species composition and structure vary, depending on weather
patterns, soiltype, fire frequency, and livestock grazing patterns.

Local soil characteristics and topography strongly influ-
ence grassland species composition and production: Thin,
coarse-textured,low-nutrientsoilstendtosupportagreater
diversity of native herbaceous plants because highly aggressive
non-native annualgrassesarelesscompetitiveinthese condi-
tions. These conditionsare mostextreme onsoilsderived from
serpentinite, which typically have nutrient-poor profilesand can
haveimbalancesinheavymetals(Kruckberg1984).Clay-rich
soils,suchasRaynorclay,appeartosupportthe highestdensity
of medusahead.

Many grassland areasinclude significant components of threat-
enednative perennialgrasses. Historically, grazing by native
ungulatesandwildfire (anthropogenicornaturallyoccurring)
maintainedthe openstructure of AGShabitats. Althoughintro-
ducedannualgrassspeciesnowdominatethishabitat,itwas
historically dominated by native perennial bunchgrasses. With-
outactive management, non-native annual grasses are likely to
continuetodominate mostnative plantspecies(Bartolomeet
al.2007).Thirty of theforty-twoinvasive specieslocatedonthe
Preserve occurinthe Annual Grassland habitattype.

Photo 10. Native bunch grasses (blue wildrye)

Annualgrasslandsare heavilyused bywildlifeforforagingand
nearbyshrubandforested habitatoftenserve asshelterand
breeding habitat. Reptiles known to breed in this habitatinclude
western fence lizard (Sceloporus occidentalis), common garter
snake (Thamnophissirtalis), and westernrattlesnake (Crota-

lus oreganus), and mammals typical of grasslands include the

@ 23 « SADDLE MOUNTAIN OPEN SPACE PRESERVE MANAGEMENT PLAN
=



black-tailed jackrabbit (Lepus californicus), California ground
squirrel (Spermophilus beecheyi), Botta’s pocket gopher
(Thomomys bottae), western harvest mouse (Reithrodontomys
megalotis), Californiavole (Microtuscalifornicus), American
badger(Taxideataxus),and coyote (Canislatrans).Birdslikely
to use annual grassland as breeding habitatinclude burrowing
owl (Athene cunicularia), short-eared owl (Asio flammeus),
hornedlark (Eremophilaalpestris),and westernmeadowlark
(Sturnellaneglecta).Turkeyvulture (Cathartesaura),northern
harrier (Circuscyaneus), Americankestrel (Falcosparverius),
white-tailed kite (Elanus leucurus), and prairie falcon (Falco

mexicanus) use this habitat for foraging (Kie 2005).

2.13.2 Coastal Oak Woodland (COW)

OnSaddle Mountain,deciduousoaksdominate coastaloak
woodland (COW) habitat, which coversabout 20 percent ofthe
landscape. COW habitatis extremely variable, both in composi-
tionandstructure:Theinterplay ofslope,aspect,soil, precipita-
tion, and temperature leadsto the formation of habitatthat can
resemble eithersavannah or montane hardwood forest. Coastal
oakwoodlandoverstoryismade up of deciduousand evergreen
hardwoods[Oregon oak (Quercus garryana), black oak (Q. kel-
loggii), blue oak (Q. douglasii), valley oak (Q.lobata), and coast
live oak (Q. agrifolia) form both mixed and monospecific stands]
with occasional conifers. The structure can be very dense with a
closed canopyinmesicsoils, butissparse and openindriersoils.
Theshrubunderstory (often poisonoak, Toxicodendrondiversi-
lobum) ranges from very dense to extremely sparse and ground
covercanrangefromtightlypackedfernsandforbstoathick

carpetoflitterorevenopen grassland (Holland 1995).

Photo 11. Coastal oak woodland
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Theunderstoryofthe CoastalOakWoodlandsonthePreserve
islargelymadeup ofannualgrassesandforbs,some ofwhich
areinvasive.Fireshistoricallyoccurredstatewide throughout
COW aslow-intensity groundfires, soitislikely thatthe coastal
oakwoodland on Saddle Mountain experienced relatively fre-
quent fire events. Oak recruitment is associated with fire events
andhasdecreasedsincethe onsetofactivefire suppression
and cessationofthe use offire byranchersforoakwoodland
managementin the 1950s (Allen-Diaz et al. 2007).

Sudden Oak Death (SOD) occurs throughout the Preserve;
thus,the presenceofOregonoak,blue oak,andvalleyoak,
whichareresistanttoSOD, islikelytoincrease ascoastlive oak,
tanoak,andblackoakpopulationsdecline.The oakwood-
land onthe propertyisalsobeingthreatened by Douglas-fir
(Pseudotsuga menziesii) encroachment. If Douglas-fir contin-
uestoexpanditsrange and becomesincreasingly established,
muchofthe COWhabitattype onthePreserve willlikely con-
vertto Mixed Hardwood-Conifer forest.

COWin Sonoma County provides valuable habitat for a variety
of reptile, amphibian, mammalian and avian species; in total,
215vertebrate speciesofwildlife utilize thishabitatforatleast

a portion of their life cycle. California newt (Taricha torosa),

red-bellied newt (Taricha rivularis), California slender salaman-
der (Batrachosepsattenuatus),northernwestern pondturtle
(Actinemys marmorata), western fence lizard (Sceloporus
occidentalis), and western skink (Eumeces skiltonianus) use
many of the stages of coastal oak woodlandsforreproduction,
forage, and cover. Turkey vulture (Cathartes aura), white-tailed
kite (Elanus leucurus), and red-tailed hawk (Buteo jamaicensis)
also use coastal oak woodlands for reproduction, forage and
cover.The more mature and densethishabitatis, the betterits
reproductive value for these birds. Coastal oak woodland also
providesimportanthabitatforYumamyotis(Myotisyumanen-
sis), bigbrownbat (Eptesicusfuscus),Sonomachipmunk (Neo-
tamias sonomae), California ground squirrel (Spermophilus
beecheyi),blackrat (Rattusrattus), brushmouse (Peromyscus
boylii), coyote (Canis latrans), gray fox (Urocyon cinereoargen-
teus), raccoon (Procyon lotor), long-tailed weasel (Mustela fre-
nata), westernspottedskunk (Spilogale gracilis), striped skunk
(Mephitis mephitis), bobcat (Lynx rufus), and black-tailed deer
(Odocoileus hemionus columbianus) (CDFG CIWTG 2005).
Quail, squirrels, and deer are so highly dependent on acorns for
forage thatapooracornyearmay be partiallyresponsible fora
temporary population decline for these species (Holland 1995).
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2.13.3 Closed-Cone Pine-Cypress(CPC)

OnthePreserve, Closed-ConePine-Cypresshabitataccounts
forjustthree percentofthe areaandoccursonserpentinesoilin
thesoutheasterncornerofthe property. CPC habitatis primarily
composed of species of evergreen needle-leaved trees. Usually
in CPChabitats,asinglespeciesofclosed-cone pineorcypress
dominates, withdifferentassociatesaccompanyingeachspecies.
On the Preserve, Sargent cypress (Cupressus sargentii) is the
dominantconiferandislargely associatedwithserpentinesoil
(Barbour 2007). Other serpentine-related species occurring
thereareleatheroak(Quercusdurata)andSonomaceanoth-
us (Ceanothus sonomensis), the latter listed by CNPS as fairly
threatened in California (1B.2). CPC habitat typically occurs within
amatrixof chaparralorforestonsitesthatarelessfertiethanthe
surroundingsoils (Jensen, 2005). On the Preserve, CPC habitat
intergradeswithserpentinebunchgrasshabitatandserpentine
chaparral (Northen 1992a).

Photo 12. Closed-cone pine-cypress habitat with Sargent

cypress, Sonoma ceanothus & hoary manzanita

This habitat is fire dependent: Both closed-cone pines and
cypressproduceserotinousconesthatrequirethe heatoffire
to open andrelease seeds, although cones of some species will
graduallyopenwithage,withsummerheat,orpartiallyupon
maturity (Barbour2007). The full sunlightand bare soil present
afterfire eventsisconducivetoseedgerminationandresults
ineven-aged,densestandsofthe dominantspecies.Inthe
absence offire, CPChabitatislikelytosucceedtoserpentine
chaparralorgrasslandhabitatduetotheinabilityofthedom-
inant species to reproduce in sufficient numbers to replace
senescingindividualswithoutthe heatoffire. However,too-fre-
quentfirerecurrence (e.g. before the build-up of acanopyseed

bank) canlead tostand extinction (Barbour 2007).

Closed-Cone Pine-Cypress habitat provides habitat for 148
vertebrate wildlife species including the western terrestrial
gartersnake (Thamnophiselegans),westernskink (Eumeces
skiltonianus), turkey vulture (Cathartes aura), sharp-shinned
hawk (Accipiterstriatus), Americankestrel (Falcosparverius),
peregrinefalcon (Falcoperegrinus),greathorned owl (Bubo
virginianus),and white-throated swift (Aeronautessaxatalis).
Yellow-cheeked chipmunk (Neotamias ochrogenys), coyote
(Canislatrans),long-tailedweasel (Mustelafrenata), western
spotted skunk (Spilogale gracili), striped skunk (Mephitisme-
phitis), bobcat (Lynx rufus), and mule deer (Odocoileus hemio-
nus)alluse atleastsomestagesofthishabitatforreproduction,
cover, and forage (CDFG CIWTG 2005).

2.13.4 Douglas-Fir (DFR)

Douglas-fir habitat accounts for about six percent of the vegeta-
tion coveronthe property. DFR habitatvariesin structure and
compositionaccording togeology, slope, aspect, soiltype and
moisture content,andlatitude.Thetypicalstructure containsa
sparse,irregularoverstoryofneedle-leavedevergreenswitha
dense lower overstory of broad-leaved evergreens. In general,
olderstands contain a denser canopy layerwhile younger stands
are more open.

Photo 13. Douglas fir forest

Although species composition varies, DFR habitat usually
includestanoak (Lithocarpusdensiflora,nota“true” Quercus
oak),andPacificmadrone (Arbutusmenziesii)inassociation
withvariouspinesand oaks. DFR habitaton Saddle Mountainis
dominated by Douglas-fir, usually in pure stands, but also occurs
intermixed with redwood (Sequoia sempervirens) or madrone.
The shrub layer may contain canyon live oak (Quercus chrysole-
pis), Californiablackberry (Rubusursinus),poisonoak,snowber-
ry (Symphoricarposalbus),ceanothus,coffeeberry (Rhamnus
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californica), and hazelnut (Corylus cornuta var. californica).
Douglas-fir forests often intergrade with Montane Hardwood,
Montane Hardwood-Conifer, Montane Riparian, and Montane
Chaparral (Raphael 2005).

The Douglas-fir (DFR) habitattype on the Preserveislargely
devoid of invasive species, with the exception of a smallstand
ofHimalayanblackberryandscatteredltalianthistle along
Erland-ClelandTie Road. Mostofthe Douglas-firforestonthe
Preservehasbeenharvestedfortimberatleastonce.ln1970,
anintense crownfire occurredinaDouglas-firstandonthe
property. When allowed to spread in the absence of fire or other
mechanism of control, Douglas-fir can act as aninvasive, partic-
ularly in grassland habitats.

DFR habitat providesforavariety of wildlife species. In Sono-
ma County, 198 wildlife speciesutilize thishabitatfor atleast
part of their life cycle (CDFW CIWTG 2005). The distributions
ofnorthwestern,Pacific giant, Olympic,DelNorte, blackand
clouded salamander, tailed frog, and northwester garter snake
andthe distribution of Douglas-fir habitat are very similar. This
habitatis critical forreproduction, cover, and forage for Califor-
nia giantsalamander (Dicamptodon ensatus), Californiaslender
salamander (Batrachoseps attenuatus), northern alligator lizard
(Elgaria coerulea), and rubberboa (Charina bottae). Common
birds utilizing DFR include Pacific-slope flycatcher (Empido-
nax difficilis), chestnut-backed chickadee (Poecile rufescens),
golden-crowned kinglet (Regulus satrapa), Hutton’s vireo
(Vireo huttoni), Cassin’s vireo (Vireo cassinii), hermit warbler
(Dendroicaoccidentalis),andvariedthrush (Ixoreusnaevius).
Mammalsthat are typically associated with this habitatinclude
fisher (Martes pennanti), deer mouse (Peromyscus manic-
ulatus), dusky-footed woodrat (Neotomafuscipes),western
red-backed vole (Clethrionomys californicus), creeping vole
(Microtusoregoni),Douglas’squirrel (Tamiasciurusdouglasii),
Trowbridge’sshrew (Sorextrowbridgii),andshrew-mole (Neu-
rotrichus gibbsii) (Raphael 2005).

2.13.5 Fresh Emergent Wetland (FEW)

OnthePreserve, freshemergentwetlandscomprise less
thanone percentofland cover.TheFEWhabitatsconsistof
frequently flooded wetlands characterized by erect,rooted,
water-loving plants such as sedges (Carex sp.), rushes (Juncus
sp.), cattail (Typhus sp.) and bulrush (Scirpus sp.). This habi-
tatoccursin associationwith both aquatic (e.g. streams) and
terrestrialhabitats. The boundarybetweenfreshemergent

R

wetland and upland habitatisthe delineation between mainly
hydrophilicand meso-orxerophilic plantlife (Kramer1995).0On
thePreserve,FEWis particularlyassociatedwiththe seepsand
springsthatnaturallyoccurinseverallocationsthere (Section
2.12, WaterResources).FEW oftenoccursadjacenttovernal
pooland grasslandson the property (Northen 1992).

Photo 14. Freshwater emergent wetland

Invasive speciesin thishabitattype are primarily withinthe
wetland/upland transition zone. Species include Himalayan
blackberry,Harding Grass (Phalarisaquatica), velvetgrass
(Holcuslanatus), bullthistle (Cirsiumvulgare)and pennyroyal
(Mentha pulegium). Pennyroyal, an obligate wetland plant, is
well established within the vernal pool near the hunting cabin.

Fresh emergent wetlands are among the most productive hab-
itatsin California;in Sonoma Countythisvegetationtype pro-
vides habitatfor 161 species of vertebrate animals for atleast part
of their life cycle (Kramer 1995, CDFW CIWTG 2005). Reptile
speciesforwhichthisisimportanthabitatincludethe aquatic
garter snake (Thamnophis atratus), western terrestrial garter
snake (Thamnophiselegans),andnorthernwesternpondturtle
(Actinemysmarmorata).The Californianewt (Tarichatorosa),
Pacificchorusfrog (Pseudacrisregilla), Californiared-legged
frog (Ranadraytonii),andtigersalamander (Ambystomatigri-
num) utilize this habitat to a high degree for reproduction, cover,
and foraging. Many migrant and resident species of waterfowl
andwadingbirdsutilize freshemergentwetlandsforallorapart
oftheirlife history. Mammalsthat extensively utilize this habitat
include common muskrat (Ondatrazibethicus), marshshrew
(Sorex bendirii), and American mink (Mustela vison) (CDFG
CWITG 2005).
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2.13.6 Lacustrine (LAC)

OnthePreserve,lacustrine habitat consists of the vernal pool
and man-made pond near the hunting cabin within the northern
portionofthe property.Environmental conditionsintheserela-
tively calmwaterscontrastsharplywiththose ofrunningwater.
Oxygen levels are usually much lower in lacustrine environments
thanthat of riversand streams. Vegetation along the man-made
pondedgeisdominatedbythenon-nativelance-leavedwa-
ter-plantain (Alismalanceolatum), and also includes the invasive
plant pennyroyal (Mentha pulegium) and the special status plant
Lobb’sbuttercup (Ranunculuslobbii) (CNPS4.2). Vegetationin
the vernal poolis dominated by pennyroyal and popcornflower
(Plagiobothryssp.) and alsoincludesLobb’s buttercup.

Lacustrine habitatsmay occurin association with FreshEmer-
gentWetlands,Riverine,and any ofthe terrestrialhabitats.La-
custrine habitatis used by numerous species of birds, mammals,
reptiles,and amphibiansforfood, water, cover, and reproduction
(CaliforniaDepartmentof Forestry and Fire Protection 1988).
Anorthernwesternpondturtle (Actinemysmarmorata),listed
as a California Species of Special Concern, was observedin the
man-made pond during the botanicalsurveyin 2009.

Photo 15. Man-made pond with berm

2.13.7 Mixed Chaparral (MCH)

On Saddle Mountain, Mixed Chaparral habitat occurson very
shallow,rockysoilswithchamise (Adenostomafasciculatum)
asthe dominantspeciesoveraboutthirteenpercentofthe
property. Scrub oak (Quercus berberidifolia), ceanothus, and
manzanita (Arctostaphylos spp.) are co-dominant species with
toyon (Heteromeles arbutifolia), California buckeye (Aesculus
californica), poison oak (Toxicodendron diversilobum),stunted
bay-laurel(Umbellulariacalifornica),northernsticky monkey-

flower (Mimulusaurantiacus),and coffeeberry (Rhamnuscali-
fornica)asassociatesorlocaldominants. MCHusuallymatures
toadense canopylayerfromonetofourmetersinheight.Her-
baceousground coveriscommonin young stands but becomes
lessfrequentasstandsage. Mixed chaparralintergradeswith
Annual Grassland, Coastal Oak Woodland, and mixed conifer
habitat (England 2005b).

Photo 16. Mixed chaparral

MCHis a fire-adapted habitat. Herbaceous ground cover has
along-livedseedbankreadytosproutfollowingfire; existing
shrub coverresproutsorrecolonizesfromseed followingfire
(England 2005b). Many chaparral shrub species are considered
fire dependent because seed germination is negligible after
the first year postfire. Even after prolonged fire-free intervals,
othervegetationcommunitiesdo notreplace chaparral.Instead,
dominant canopy shrubs are likely to change in response to
changesin fire regime (Keeley and Davis 2007). Recovery is
rapid afterfire;forthefirst 30 years, shrub coverincreasesand
canopiesbeginto overlap and shrubsoutcompete herbaceous
species.Standsolderthan25to35yearseventuallybecome
senescentwiththerate dependentonspeciescomposition,
slope, aspect, elevation, and soiltype. Senescentstandstend to
be highlyflammable, with alot of accumulated dead material.

The Mixed chaparral on the Preserve is largely devoid of invasive
species, with the exception of a stand of French broom (Genista
monspessulana) within a serpentine chaparral plant community
alongthe PG&E accessroad and under a transmission line tower
inthefareastern portionofthe property.Frenchbroomisanag-
gressiveinvaderandislikelytospread, particularlyin disturbed

areas. Mixed chaparral provides habitatfor 197 species of verte-

bratewildlife.Thishabitathashighvalueforwesternrattiesnake
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(Crotalus viridis), common garter snake (Thamnophis sirtalis),
common kingsnake (Lampropeltis getula), California whipsnake
(Masticophislateralis),gophersnake (Pituophiscatenifer),and
Californianewt (Tarichatorosa). Mixed chaparralisvaluable
breedinghabitatforturkeywvulture (Cathartesaura), California
quail (Callipepla californica), barn owl (Tyto alba), white-throat-
edswift(Aeronautessaxatalis), Anna’shummingbird (Calypte
anna),androckwren (Salpinctesobsoletus).|talso provides
importanthabitatforbrushrabbit (Sylvilagusbachmani),
black-tailed jackrabbit (Lepus californicus), Sonoma chipmunk
(Neotamias sonomae), deer mouse (Peromyscus maniculatus),
brushmouse (Peromyscusboylii),coyote (Canislatrans),gray
fox(Urocyoncinereoargenteus),skunks, mountainlion (Puma
concolor),and bobcat (Lynx rufus) (CDFW CIWTG 2005).

2.13.8 Montane Hardwood-Conifer(MHC)

Montanehardwood-coniferforestiscomposedofconifers(at
leastone-thirdhabitatcomposition)intheuppercanopyand
broad-leavedtrees,usuallyevergreen,intheloweroverstory.
MHC coversabout 13 percent ofthe landscape onthe Preserve.
Coastlive oak, California bay, Pacific madrone, Douglasfir,and
black oak dominate MHC habitat. The shrub layer contains any
ofseveralspecies: poisonoak, hazelnut, creambush (Holodis-
cus discolor), California blackberry, and false indigo (Amorpha
californica var. napensis), the latter listed by CNPS as fairly
threatenedin California(1B.2). Douglas-firand Californiabay
seedlingsandsaplingsconstitute asignificantfraction ofthe
shrub horizon in many areas of the property. The Montane
Hardwood-Conifer on the Preserve is largely devoid of invasive
species, withthe exceptionof asmallstand of Frenchbroom
nearapopulationofNapafalseindigoalongWellHeadRoad.

Photo 17. Montane hardwood-conifer forest

R

MHC forest is usually closed, with little understory except
followingdisturbanceorinecotonesbetweenhabitattypes:|It
commonly intergrades with closed-cone pine-cypress, montane
hardwood, redwood, montaneriparian,and mixed chaparral.
Basalfire scarsare presenton many of the oldertreeson the
Preserve,indicating along history of wildfire in thishabitatwith
most of the fires being low-intensity ground fires. Because
Douglas-fir seedlings and saplings are killed by fire but most
hardwood species survive byresprouting, periodic low-intensity
firesfavorthe presenceofMontaneHardwoodandMontane
Hardwood-Conifer habitat (Elgar Hill 1978).

MHC habitatprovidesfood,shelter,andreproductive oppor-
tunitiesfor221 speciesofvertebrate wildlifein Sonoma Coun-
ty. Western fence lizard (Sceloporus occidentalis), northern
alligator lizard (Elgaria coerulea), rubber boa (Charina bottae),
red-bellied newt (Taricha rivularis), and wandering salamander
(Aneidesvagrans) breed, forage, and find coverin this habitat
type. Several raptor species, including osprey (Pandion hali-
aetus), sharp shinned hawk (Accipiter striatus), Cooper’s hawk
(Accipiter cooperii), northern goshawk (Accipiter gentilis),
golden eagle (Aquila chrysaetos), and peregrine falcon (Falco
peregrinus)reproducein MHC, with maturestandsespecially
suitable for nesting habitat. Mountain quail (Oreortyx pictus),
band-tailed pigeon (Patagioenas fasciata), flammulated owl
(Otus flammeolus), northern pygmy owl (Glaucidium gno-
ma), northern flicker (Colaptes auratus), western wood-pe-
wee (Contopus sordidulus), northern rough-winged swallow
(Stelgidopteryxserripennis), hermit thrush (Catharus guttatus),
Cassin’s vireo (Vireo cassinii), and western tanager (Piranga
ludoviciana) also use this habitat extensively. Mammals for
whichMHC habitatisimportantinclude big brownbat (Eptesi-
cusfuscus), brushrabbit(Sylvilagusbachmani) (inearlysucces-
sional stands), yellow-cheeked chipmunk (Neotamias ochrog-
enys), western gray squirrel (Sciurus griseus) (in mid- to late
successionalstands),deermouse (Peromyscusmaniculatus),
brush mouse (Peromyscusboyli), ringtail (Bassariscus astutus),
mountainlion (Pumaconcolor),and bobcat (Lynxrufus).

2.13.9 Montane Riparian(MRI)

Montane riparian habitat comprises just two percent of the
property; nevertheless, viabilityin thiszoneisintegral to main-
taining high local biodiversity and watershed function. MRI
usually presents as a narrow band of closely spaced deciduous
treeswithaclosedoverstoryandvariable understory.Treespe-
ciesinclude big-leafmaple, Californiabaylaurel, coastredwood,
white alder (Alnusrhombifolia),and Oregon ash (Fraxinus
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latifolia). Understory treesand shrubs mayinclude willow (Salix
sp.), poison oak, creambush, osoberry (Oemleria cerasiformis),
California blackberry, and snowberry. At higher elevations, trees
may dropoutofthishabitatwithonlyshrubsremaining (Grenfell
1995, CRP2003).

MRIoccursalong VanBuren, Alpine,and Weeks Creeks. The
riparianzone along Alpine Creekislargelydevoid ofinvasive
species.TheriparianvegetationalongthetributaryofDucker
Creek on the property contains a limited amount of Himalayan
blackberry (Rubusarmeniacus). Weeks Creekisinfestedwith
substantialstandsofSpanishbroom (Spartiumjunceum)and
Himalayan blackberry and lesser amounts of wild plum. Stands
of greaterperiwinkle (Vincamajor),Englishivy (Hederahelix),
andHimalayanblackberryarelocatedalongthereachof Van
Buren Creekon the property,adjacentto Erfland Road.

MRIhabitatinSonomaCountyprovidesvaluable cover,repro-
ductivepotential,andforageforover227speciesofvertebrate
wildlifeinSonoma County. Allstagesofthishabitatare valuable
for the aquatic garter snake (Thamnophis atratus), western
terrestrialgartersnake (Thamnophiselegans), Californiamoun-
tain kingsnake (Lampropeltis zonata), sharp-tailed snake (Contia
tenuis),andsouthernalligatorlizard (Elgariamulticarinata). Am-
phibians for which MRI habitat is essential include California giant
salamander (Dicamptodon ensatus), red-bellied newt (Taricha
rivularis), black salamander (Aneides flavipunctatus), and Pacific
chorusfrog (Pseudacrisregilla). Many speciesof migrantand
residentbirdsutilizethishabitatasanimportantcomponentofat
least part of theirlife cycle, including black-crowned night heron
(Nycticorax nycticorax), wood duck (Aix sponsa), osprey (Pandi-
onhaliaetus),sharp-shinnedhawk (Accipiterstriatus), Cooper’s
hawk (Accipiter cooperii), and several otherraptors, band-tailed
pigeon (Patagioenas fasciata), several species of owls, white
throated swift (Aeronautes saxatalis), woodpeckers, and many
speciesofsongbirds.Mammalsthatare typicalofriparianforest
include vagrant shrew (Sorex vagrans), ornate shrew (Sorex
ornatus),long-eared myotis (Myotisevotis),long-legged myotis
(Myotis volans), big brown bat (Eptesicus fuscus), and Ameri-
canmink (Mustelavison). Othermammalsthatregularly utilize
thishabitatinclude western harvestmouse (Reithrodontomys
megalotis), deer mouse (Peromyscus maniculatus), brush mouse
(Peromyscus boyli), common muskrat (Ondatra zibethicus),
coyote (Canislatrans),blackbear (Ursusamericanus), ringtail
(Bassariscus astutus), long-tailed weasel (Mustela frenata),
mountainlion (Pumaconcolor),bobcat (Lynxrufus),and mule
deer (Odocoileus hemionus) (CDFW CIWTG 2005).

Photo 18. Montane riparian

2.13.10 Wet Meadow (WTM)

Wetmeadow habitatis generally composed of alayer of herba-
ceousplantswithnoshrubsortreesexceptrarelyalongtheedg-
es.WTMhabitatoccupiesaboutone percentofthePreserve.
These habitatsoftenspringfrombogcommunitiesandintime
may be succeeded by grassland/savannahifthe hydroperiod
isaltered orifsome otherenvironmentalperturbationoccurs.
WTM habitats may occur as ecotones between freshwater
emergentwetlandsandgrasslands (Ratliff2005).Representa-
tive plant speciesinclude native California oatgrass (Danthonia
californica) and meadow barley (Hordeum brachyantherum),
sedges,andrushes.Invasive specieswithinthe WetMeadow
habitattype onthe Preserveinclude moderate invasive species
velvetgrass (Holcuslanatus) and bullthistle (Cirsiumvulgare).

Photo 19. Wet meadow

WTMisanimportantresourceforwildlife. Wetmeadow provides
habitat for as many as 208 species of vertebrate wildlife. Aquatic
garter snake (Thamnophis atratus), western terrestrial garter
snake (Thamnophis elegans), common garter snake (Thamnophis

@ 29 « SADDLE MOUNTAIN OPEN SPACE PRESERVE MANAGEMENT PLAN
=


http:tenuis),andsouthernalligatorlizard(Elgariamulticarinata).Am

sirtalis), Californiamountainkingsnake (Lampropeltiszonata),
sharp-tailedsnake (Contiatenuis), Californianewt (Tarichatoro-
sa),andPacificchorusfrog (Pseudacrisregilla) utilize allstagesof
wetmeadowforreproduction,cover,andforage. Greatblueheron
(Ardeaherodias)forageinallvegetative stagesofthishabitat,
as do many ducks and raptors. The peregrine falcon (Falco per-
egrinus) and prairie falcon (Falco mexicanus) use wet meadow
forcoverandreproductionaswellasforage.Vagrantandfog

2.14 Sensitive Habitats

shrew (Sorex sonomae) utilize dense wet meadow for reproduc-
tion, cover, and forage, while Botta’s pocket gopher (Thomomys
bottae), Pacific jumping mouse (Zapus trinotatus), and California
vole (Microtus californicus) make use of all vegetative stages of this
habitat to meet lifecycle requirements. Several predators, such as
coyote (Canis latrans) and gray fox (Urocyon cinereoargenteus),
forage in wet meadow habitat (CDFW CIWTG 2005).

Figure 8. Sensitive Habitats

Asuite of particularlysignificantorimperiled habitatshasbeen
identifiedonSaddleMountain(Figure8,Sensitive Habitats).Some
are plantcommunitiesidentified by Hollandfor CDFWas“‘rare”
(Northen1992) and othersare known orsuspectedtosupport
threatened or endangered species. Six of these habitats are doc-

umented on the Property: freshwater seeps, a vernal pool, valley
needlegrass, serpentine chaparral, serpentine bunchgrass, and
cypressforest.Instreamandforesthabitatssupportlistedwildlife
species(i.e.salmonidsandnorthernspottedowl, respectively).
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2.14.1 Freshwater Seeps

Freshwater seeps (Holland 45400) occur on the property, in-
cluding one occupying the property’slower portions. It contains
standsof Juncusxiphioides, J. patens, otherrushes,sedge,
and grassescommontowethabitat,including meadowbarley
(Hordeum brachyantherum). Off Cleland Road, between the
serpentine bunchgrass habitatand meadow, is asmall freshwa-
terseepcontainingrush (Juncusspp.),sedge (Carexsp.)and
creeping wildrye (Elymustriticoides) (Northen 1992).

2.14.2 Vernal Pool

A vernal pool (Holland 44000) is located near the hunting
cabin within the northern portion of the Preserve. Vegetation
includes Lobb’s buttercup (CNPS 4.2), as well as popcorn flower,
semaphore grass (Pleuropogon californicus), and spikerush
(Eleocharis macrostachya). The invasive plant pennyroyal is
well established withinthe pool, and a small patch of Himalayan
blackberryislocated adjacenttothe pool.

2.14.3 Valley NeedlegrassGrassland

The ValleyNeedlegrass Grassland (Holland42110) occursjust
uphillfromthevernal pool (Northen 1992).The grassland con-
tains native bunchgrasses such as purple needlegrass (Nassella
pulchra)and Californiaoatgrass (Danthoniacalifornica). Itis
beingthreatenedby coyotebrushencroachmentaswellas
invasive species, including velvetgrass, Himalayan blackberry,
and bull thistle.

2.14.4 Serpentine Chaparraland Bunchgrass

Most of the property’s Serpentine Chaparral (Holland 37620) and
all of the Northern Interior Cypress Forest (Holland 83220) occur
inthefareasternportionofthe Preserve. Serpentinesoilssupport
distinctiveflorathatisuniquelyadaptedtohighconcentrations
ofheavymetalsandlowconcentrationsofcalciumandother
important nutrients. Serpentine chaparralis alsolocated near the
Cleland Ranch entranceroad off CalistogaRoad and atthe east-
ernextentofPlumRanchRoad. Thischaparralintergradeswith
SerpentineBunchgrass(Holland42130) habitatthatcontainsa
variety of native perennial grasses including California melic (Mel-
ica californica), slender wheatgrass (Elymus trachycaulus ssp.
trachycaulus),junegrass(Koeleriamacrantha),andbigsquirrel-
tail (Elymus multisetus) (Northen 1992).

R

Photo 20. Serpentine Chaparral

2.14.5 Habitats Occupied by Listed Species

Allhabitats documented to support threatened or endangered
speciesrequire special attention. On the property, these include
habitatfortwosalmonids (threatenedsteelheadtrout,Onco-
rhynchus mykiss; and endangered Coho salmon, O. kisutch) and
theendangerednorthernspottedowl(Strixoccidentaliscauri-
na,“NSO”).Thislatterspeciesisdocumentedtonestinforeston
the northern edge of the northeastern parcel.

2.15 Sensitive Plant Species

Sevenofthenative plantspeciesoccurringonthePreserveare
consideredofspecialconservationinterest.Federallyendan-
geredClaraHunt’smilk-vetch (Astragalusclaranus)wasidenti-
fied onthe propertyin April2009. The CNPS“rare” speciesthat
were encounteredonthe propertyduringthe 2008 botanical
surveywere:Lobb’sbuttercup (Ranunculuslobbii), Napafalse
indigo (Amorphacalifornicavar.napensis), narrow-anthered
California brodiaea (Brodiaea californica var leptandra),
Sonoma canescent manzanita (Arctostaphylos canescens ssp.
sonomensis), Sonoma ceanothus (Ceonothus sonomensis),
and St. Helena morning glory (Calystegia collina ssp. oxyphylla).
Table2.3liststhe habitatwhere these speciesarefoundaswell
asthe CNPSRare PlantRanking.Thesespecieswarrantspecial
considerationduringmanagementplanningandimplemen-
tation. Confidential Appendix 16 containsamap ofsensitive

habitats and sensitive plan species occurrences on the Property.
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Table 2.3 Rare Plant Species Documented in 2009

SPECIES COMMON NAME CNPS®> RANK HABITAT
Amorpha californica var. napensis Napa false indigo CNPS 1B.2 MCH/MHC
Arctostaphylos canescens ssp. sonomensis | Sonoma canescent manzanita CNPS 1B.2 MCH/CPC
Astragalus claranus Clara Hunt’s milk-vetch CNPS 1B.1 AGS/COW
Brodiaea californica var. leptandra Narrow-anthered brodiaea CNPS 1B.2 MCH/CPC
Calystegia collina ssp. oxyphylla Mt. St. Helena morning-glory CNPS 4.2 AGS/MCH
Ceanothus sonomensis Sonoma ceanothus CNPS 1B.2 MCH/CPC
Ranunculus lobbii Lobb’s aquatic buttercup CNPS 4.2 LAC

5 The CaliforniaRare PlantRankingSystem(i.e.“CNPSRank”)accordingtoC ANative PlantSocietystandardsathttp://www.cnps._

org/cnps/rareplants/ranking.php

The presence of Rincon Ridge ceanothus (Ceanothus confusus)
(CNPS1B.1)and Calistogaceanothus(Ceanothusdivergens)
(CNPS1B.2) hasbeen confirmedwithinamile of the southeast
corner of the northeastern parcel and is considered extant
(CDFG 2008a). Rincon Ridge ceanothus grows in appressed
groundcovermatsandistolerantofserpentine while Calisto-
gaceanothusis arare chaparral plant. These species were not
encounteredduringthe 2008botanicalsurvey,butmayoccur
withinthe Mixed Chaparralhabitattype onthe Preserve.The
Mixed Chaparralhabitattypeisdifficulttoaccessasitformsa
nearlyimpenetrable thicketofshrubsandsmalltreeswithinter-
twined branchesand unyielding stems.

2.15.1 ClaraHunt’s Milk-Vetch

ClaraHunt’smilk-vetch (Astragalusclaranus) (federalendan-
gered, CNPS 1B.1) is exceedingly rare worldwide: There are only
sixdocumentedlocations,allin eitherSonomaorNapacoun-
ties.One oftheseiswithinthe Preserve. Any habitatdocument-
edtosupportthisspeciesshould be considered highestpriority
forconservation,restoration, or otheractionstofosterthe spe-
cies.Thelocalpopulationwasidentifiedin April2009. Itis part of
alarger, previously unknown population that extends across the
propertyline onto an adjacent property. Additional populations
of ClaraHunt’smilk-vetchhave been previouslydocumented
on the Hayfork Ranch property (CDFG 2008a).
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Photo 21. Clara Hunt’s milk-vetch

Asmallannual plantinthe peafamily (Fabaceae),the onlyknown
populationsarelocatedin Sonomaand Napa counties, whereit
typicallyislocatedinopenareasorgrasslandsonthin,volcanic,
claysoils. The bloom periodis generally April-May (Bestetal.
1996).ltseemstofavorlightlydisturbedareasonthe property,
andin areaslightly grazed by horseson an adjacent property.

2.15.2 Lobb’s Buttercup

Lobb’s buttercup (Ranunculus|lobbii), arare vernal pool species
(CNPS4.2),wasidentified previouslyinthe vernal pool by the
oldhuntingcabinduringarare plantsurveyin 1992 (Northen
1992a).Itisconsideredlocallycommoninshallowvernalpools
whereitfloatsinthewater (Bestetal. 1996).ltwasdocument-
edinboththevernalpoolandthe manmade pondduringthe
2008-09 survey. The bioregional distribution of Lobb’s butter-
cupistheNorthCoast,NorthCoastRanges,CentralCoast,and
SanFranciscoBay Area.

32« SADDLE MOUNTAIN OPEN SPACE PRESERVE MANAGEMENT PLAN



Photo 22. Lobb’s buttercup

2.15.3 NapaFalse Indigo

Napafalseindigo (Amorphacalifornicavar.napensis) (CNPS
1.B.2) has been documented just north of the northeastern
parcel and is considered extant (CDFG 2008a). It is consid-
eredlocallycommonondrybrushyorwoodedslopes (Bestet
al. 1996). Duringthe 2008 botanicalsurvey,Napafalseindigo
was encountered throughout the Preserve within the montane
hardwood-conifer, montane riparian, and coastal oak woodland
habitattypes. The bioregional distribution of thisspeciesisthe
North CoastRanges (Napa, Lake, Sonoma counties) and north
SanFranciscoBay Area (Marin County) (Hickman 1993).

Photo 23. Napa false indigo

2.15.4 Narrow-Anthered California Brodiaea

Duringthe 2008 botanicalsurvey, narrow-anthered California
brodiaea (Brodiaea californica var. leptandra) (CNPS 1.B.2) was
identifiedinserpentinechaparralhabitatinthefarsoutheastern
portionofthe property.Narrow-anthered Californiabrodiaeais
typically foundin open forests and chaparral, often on serpentine
soils (Hickman 1993). The bioregional distribution of thisspecies
is the Inner North Coast Ranges (Napa, Lake, Sonoma counties).

Photo 24. Narrow-anthered California brodiaea

2.15.5 Sonoma Ceanothus

Sonomaceanothus(Ceanothussonomensis)waspreviously
identified on serpentine soilin the southeastern cornerofthe
northeasternparcelduringarare plantsearchofthePreserve
(Northen 1992a). It was found in association with Sargent
cypress,leatheroak,and otherserpentine plants,extending
beyond propertyboundariestothe southandeast. Duringthe
2008 botanical survey, Sonoma ceanothus was encountered in
the closed cone pine-cypressand serpentine chaparral habitat
types in the far eastern portion of the property. It is typically
associated with chaparral,in sandy, serpentine, or volcanic soils
(Hickman 1993). The bioregional distribution of this species is
the Outer North Coast Ranges (Hood Mtn. Range, Sonoma and

Napa counties).

Photo 25. Sonoma ceanothus
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2.15.6 SonomaManzanita

Sonoma manzanita (Arctostaphylos canescens spp. sonomen-
sis),listedby CNPSas1B.2, may be presentandshouldreceive
furthertaxonomicreviewduringflower,typicallyfromJanuary
to April. Sonomamanzanitais difficulttodistinguishfromHoary
manzanita (Arctostaphylos canescens spp. canescens), which
wasidentified on the Preserve during the 2008 botanical sur-
vey. Thus, the manzanita genus (Arctostaphylos) should receive
further taxonomic attention, particularly in the eastern portion of
the propertywithinthe Closed-Cone Pine-Cypressand Mixed
Chaparral habitats where Sargent cypress, Sonoma ceanothus,
andserpentinesoilsarelocated.The bioregionaldistribution of
SonomamanzanitaisthewesternkKlamathRangesand Outer
North CoastRanges.

Photo 26. Sonoma manzanita

2.15.7 St. Helena Morning Glory

During the 2008 botanical survey, St. Helena morning glory
(Calystegiacaoallinassp.oxyphylla)wasidentifiedinserpentine
chaparralhabitatnearthe ClelandRanchRoad entrancetothe
Preserve. Aserpentineendemic,the bioregionaldistribution
ofthisspeciesistheNorthCoastRanges(Napa,Lake,Sonoma
counties) (Hickman 1993).

R

Photo 27. St. Helena morning glory

2.16 Animal Species

2.16.1 Native Wildlife

Field studies could confirmthe specifics, butitisknown that
Saddle Mountainprovideshabitatforasmanyas289wildlife
species: twenty reptile species, 17 amphibian species, 63 mam-
malspecies,and 189birdspecies.See Appendix5, Potential
Wildlife list (CDFW CIWTG 2005) for complete listings of
species eitherdocumented to occur on the property, or known
tooccurinsimilarhabitatsinlocations off the property.

2.16.2 Naturalized ExoticAnimals

Wildturkeys(Meleagrisgallopavo)arethe onlynaturalized(i.e.
established exotic)animalspeciesencounteredonthePre-
serve. Otherspeciesthat may occur but were notdocumented
onsite are feral pig (Susscrofa) and opossum (Didelphisvirgin-
iana). The CDFW released wild turkeys starting in 1908 with
theintentofestablishinganewspeciesforhunting.Concerns
abouttheir potentialimpactsto native plantsand animalshave
beenraised by both governmentagenciesandthe publicsince
the early 1990s, when CDFW was still actively releasing wild
turkeystoexpandtheirrangeand provide newhuntingoppor-
tunities. More recently, concerns have beenraised about turkey
populationsin areas where sustaining native speciesis a primary
managementgoal.

Feraland domestic cats as well as domestic dogs are likely on
the property. Cats cantravellong distances and areinclined
tohuntbirdsandsmallmammals (Hill, 1978). Dogsarerarely
successfulincatchingthewildlifetheychase,butdoocca-
sionally killwildlife, orinjure the wildlife enoughto cause their
subsequent death. Packs of dogs are particularly threatening
towildlifeandhavebeenknowntokilllivestock.In particular,
pregnantwildlife and newborn animals do nothave the reserves
torepeatedly expendin avoiding dogs.
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2.17 Listed Wildlife Species

Severalvertebrate speciesthat are documented to or potentially
occuronthe Preserve arethreatened, endangered, or otherwise
designhatedspecialconservationstatusspecies.Theseinclude
two native salmonids, one amphibian, onereptile, one bird, and
five mammalspecies(Appendix6,Endangered, Threatened and
Special Status SpeciesList).

As elsewhere, these species’ population declines and special
statusislargely aresultof habitatalteration/fragmentation

andreducedresource (especiallywater) quality. Management
actions on the property should be implemented with consider-

ation of these species’ habitats and other requirements in mind.

Costs and benefitsmust be weighed. Forexample, removal

of excesswoody debris, while desirable for fire management
purposes, also removes a primary source of amphibian habitat;
debrisremoval would not be expected to affectreptilesin the
same way (Bury 2004).

2.17.1Fishes

Some of the streams located within the Preserve provide
habitatforsteelheadtrout(Oncorhynchusmykiss;statelisted
as threatened) and may potentially provide habitat for Coho
salmon (O. kisutch; federal and state listed as endangered). The
Mark West Creek watershed isknown tostillsupportasteel-
head population; Coho were recorded therein 2001 but were
notdetectedin 1993, 1994, or 2002 (CDFG 2002, CDFG 2004).
Theywereagaindocumentedaspresentin2015(CDFW2019).
Stream-specificdescriptionsof potentiallimitingfactorsonthe
Preserve follow:
¢ Afield surveyin 2003 found Alpine Creek unsuitable
ashabitatforeithersteelhead orCohoduetothe pres-
ence oflong bedrock chutes without adequate resting
areas (Halligan2003).
¢ InVanBuren Creek,steelhead androachwere ob-
served during afish habitatinventoryin 1997 (CDFG
2006). The California Department of Fish and Wildlife
(CDFW)identifiesmigration barriersdue toimpound-
mentsand gravelquality asthe highest priority limiting
factorsto salmonid presenceinVanBuren Creek.
¢ InWeeks Creek, no steelhead were observed during the
1997 fish habitat inventory (CDFG 2006). Water tem-
perature and gravel quality are considered the highest
priority limiting factors in Weeks Creek (CDFG 2002).
However, Ag + Open Space consultantRob Evans docu-
mented a steelhead troutin Weeks Creek constructing a
redd neartheroad crossingin March 2018.
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¢ The Santa Rosa Creek watershed supports steelhead and
historicallysupported Cohosalmonasrecentlyas1993
and 1994; however, surveys in 2000, 2001, and 2002
failedtodetectCohoinSantaRosa Creek (CDFG 2004).

¢ Limiting factorsto salmonid survivalin Ducker Creek
include gravel quality, riparian stability, watertempera-
ture, and water quality (CDFG 2002).

2.17.2 Amphibians

The California Natural Diversity Database (CNDDB) (CDFG
2008a)identifiestwo documentedsightings of foothillyellow
leggedfrog (Ranaboyli)onandnearthePreserve.Thefoothill
yellowleggedfrogiscurrentlylisted asa CaliforniaSpeciesof
SpecialConcernby CDFGandasaSensitive SpeciesbytheBu-
reau ofLand Management (BLM) and US Forest Service (USFS)
(CDFG 2008b). This species inhabits rocky streams in many
habitattypesincluding mixed conifer, mixed chaparral,and wet
meadow (CDFG CIWTG 2005).

2.17.3 Reptiles

Anorthernwesternpondturtle (Actinemysmarmorata),listed
as a California Species of Special Concern, was observedinthe
manmade pondduringthe botanicalsurveyin March2009.

In 2014, a turtle nest was also observed. The CNDDB (CDFG
2008b)containsadocumentedsighting (1999) ofwesternpond
turtlejustwestofthe propertyboundary.Northernwesternpond
turtles are associated with permanentto nearly permanent water
bodiesin avariety of habitat types (CDFG CIWTG 2005).

2.17.4 Birds

Thereisa confirmed northernspotted owl (Strixoccidentalis
caurina) nestinglocationinthe northeasternparcelonthe
property (CNDDB 2008a). Northern spotted owls are listed
asfederally threatened, as a California Department of Forestry
(CALFIRE) Sensitive Species, and as a California Species of
Special Concern by CDFW (CDFG 2008b, CDFG 2008c). This
species inhabits dense, mature, multi-layered mixed-conifer
and Douglas-fir habitats.

2.17.5 Mammals

Townsend’s big-eared bat (Corynorhinus townsendii) and the
pallidbat (Antrozous pallidus) arelisted as CaliforniaSpecies of
SpecialConcernby CDFWandasSensitive SpeciesbyBLM and
USFS. The long-eared myotis (Myotis evotis) is listed as a Sensitive
SpeciesbyBLM. Allthreespeciesmayinhabitthe Preserve;these
batsarefoundthroughoutthestateatlowandmid-elevationsin
avariety of habitats, but are not common. A batsurvey by a quali-
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fiedbiologistcould confirmthe presenceofthesespeciesonthe
Preserve.The Sonomatreevole (Arborimuspomo)islistedasa
California Species of Special Concern by CDFW and may inhabit
the property.ltisraretouncommon,butcanoccurinDouglas-fir
and montanehardwood-coniferhabitats.Fishers(Martespen-
nanti) are uncommonin the North Coast Ranges, but may inhabit
the property.They are found in mature coniferous and deciduous
riparian forests with a high degree of canopy closure and arelisted
asaCalliforniaSpeciesofSpecialConcernand a USFSSensitive
Species (CDFG 2008b, CDFG CIWTG 2005).

3. OVERVIEW OF RESOURCE
MANAGEMENT ISSUES

This section describes priority and long-term issues identified
duringfieldsurveys.Priorityissuesare (1) erosionand (2) invasive
plantspecies: these warrantimmediate action viaimplementa-
tionofprojectstargetedatreducingadverseimpactsanden-
hancing existing viability. Otherissuesareincludedin thisPlan
becausetheypresentlegacychallengestobe addressed,or
becausetheymightemergeassignificantthreatsinthefuture.
TheseincludethewoodlandpathogenknownasSuddenOak
Death; fire risk management; human use management; preser-
vation of culturalresources;and mitigation of off-site factors.

3.1 Erosion and Sedimentation

3.1.1 Approach to Erosion Control

In the summer of 2008, Pacific Watershed Associates (PWA)
conducted an assessment of erosion problems associated withthe
network ofruralroadsand trailswithinthe Preserve.The purpos-
esoftheassessmentprojectwere: (1) toidentifyand quantifyall
current and potential erosion problems associated with the roads
andtrails,and (2)todevelopaprioritized planforerosionremedi-

R

ation,long-term erosion control, and maintenance for these roads
andtrails(Section6.1.1,ErosionRemediationProjects). The PWA
surveycoveredapproximately 10milesofroadandtrail.In2015,
PWAcompletedareevaluationofinventoriedroads, trails,and
identified sitesto update the treatmentrecommendations based
onexisting conditions (Appendix7,Summary of PWAField Data
andRecommendedErosion TreatmentSchematics).

An important element of long-term restoration and maintenance
ofbothwaterqualityandfishhabitatisthereductionofimpacts
fromuplanderosionandsedimentdelivery.Sedimentdeliveryto
streamchannelsfromroadsandroadnetworkshasbeenexten-
sivelydocumented, andisrecognized as a significantimpediment
tothe health of salmonid habitat (Harrand Nichols,1993;Flosiet
al.,1998).Unlike manywatershedimprovementandrestoration
activities, erosion prevention and “‘storm-proofing” of rural, ranch,
andforestroadshasanimmediate benefittothestreamsand
aquatichabitatofawatershed (Pacific Watershed Associates,
1994; WeaverandHagans,1999; Weaveretal.,2006)./thelpsen-
surethatthebiologicalproductivityofthewatershed’sstreamsis
minimallyimpacted by future road-related erosion, and that future
storm runoff can cleanse the streams of accumulated sediment,
ratherthan depositing additionalsedimentfrommanaged areas.

Accordingtodatacollectedbythe CaliforniaDepartmentof
Fish and Wildlife (CDFW) in 1996, excessive delivery of fine sed-
imentisanissue affectingsalmonid habitatinMark West Creek,
whichhasbeenidentified by CDFWasanimportantcompo-
nentofrecovery plansforsalmonidsin both the RussianRiver
watershed and central California. Road-related erosion and sed-
imentdeliveryhasbeenidentifiedasasignificantcontributorof
fine sedimentto the Mark West Creek stream system.
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3.1.2 Condition of Road Network

Figure 9. Road Network

Onthewhole,the erosionissuesidentified onthe Preserve by
PWAdonotcurrentlyhave amajorimpactonwaterquality or
fishhabitatinthe affectedstreams.TheroadsonthePreserve
areminimallydeveloped,andhavereceivedlittleornousein
recentyears, butidentified problemsarelikelytoworsenifleft
untreated, and have the potentialto moresignificantly degrade
bothwaterqualityandfishhabitatinthe future.PWAidentified
3.35 miles of roads and 34 individual road-related sites that
either are currently eroding and delivering sediment to the
streamsystem, orshowastrong potentialtodosointhefuture
(Table 3.1,ConditionofRoadsandTrails). Twositesof currentor
potential erosion and sediment delivery were identified on trails
within the project area. One site was identified at which erosion
was occurring without delivery of eroded sediment to streams;

thislocationwas assessed as a “maintenance” site. Rob Evans
& Associatesidentifiedseveraladditionalnon-roadrelated
erosionsiteswhile performingthe naturalresourcesinventory
fieldwork.Thesesites,locatedinthe WeeksCreekwatershed,
wereidentified as potential Restoration Areas.

Roadslisted belowarein orderof majorroadsandtheirspurs,
followed by minorroads. Both trails described are undeveloped,
“social”trailsthatappeartohave been created bylocalusers,
bothonfootandhorseback.Neitherofthesetrailshadadevel-

opedfill prism or cutbank.
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Cleland Ranch Road
ClelandRanchRoadisawell-maintained,rocksurfacedroad

thatbeginsatitsgatedintersectionwith CalistogaRoad and
runsforapproximately 0.4 milesacrossthe Preserve. Thisroad
was inventoried by PWAIn 2004 as part of the Upper Mark
West Creek SedimentSource Assessment (Pacific Watershed
Associates, 2004). Road upgrades were constructed on Cleland
Ranch Road under PWA supervision in 2007, and no further
workisrequired.Onesite ofroad surface dischargewasidenti-
fied on Cleland Ranch Road in 2015; however, recommended
treatmentsarelocatedalongthe nearbyPG&ERoad, which
intersects with Cleland Ranch Road.

Erland-Cleland Tie Road
Erland-ClelandTieRoadcrossesbothWeeksand Alpine Creeks.

Thisroad hasthe mostsignificantcutbanksandfillprismsofany
ofthe assessed roads (excluding Cleland Ranch and PlumRanch
Roads).Erland-ClelandTieRoadisunsurfacedforalmostitsentire
length, except for a roughly 400 foot gravel-surfaced section
locatednearthe ErlandRoadintersection;thislowersection of
roadisseverelygullied.Thisroadtraversesbothgrasslandandoak
woodlandareas.Elevensitesoferosionandexisting orpotential
futuresedimentdeliverywereidentifiedand assessedalongthis
road,ofwhich1l0arerecommendedfortreatment:sixstream
crossings, two gullies,and twositesof bankerosion. Foursmallspur
roadsbranchofffromErland-ClelandTieRoad.Theseare essen-
tiallytracksinthe grass,and have noassociated erosionsites.

Cabin Road

CabinRoad hasasignificantcutbankandfill prismfromthe
Erland-ClelandTieRoadintersectionforabout1,000feet,and
then becomes more of atrack asit traverses a grassland setting.
Five siteswereidentified on thisroad: three stream crossings
andtwogullies.Werecommendtreatmentforeachofthese.
While most of the Cabin Road willbe upgraded, we recommend
decommissioning one section of this “loop” road where the
surfaceisseverelyguliedasthestreamhasdiverteddownthe
sectionofroad.There are fourspurroadsoff CabinRoadinto
grassland areas; theseroadsare essentially tracksin the grass
and have no associated erosionsites.

Alpine Creek Road

Alpine Creek Road was located during field surveys. This 0.4
mile unsurfacedroad extendswestfromm CabinRoad along
Alpine Creek, and exitsthe property on the west. Formost ofits
length, Alpine Creek Road lies on the floodplain of Alpine Creek
and hasnoroadfil.

Upper Alpine Creek Road

UpperAlpineCreekRoadisanunsurfaced,abandonedroad
thatbecomesevidentwhereitentersan oakwoodlandareaand
continuesalongtherightbankof Alpine Creek, whichitfords.
PWAinventoriedthree stream crossingsonthisroad.Dueto
access,werecommendabandoningtheroadinplace.

Alpine Creek Trail

Alpine CreekTrailisapproximately 0.6 milelong and extends
fromtheridgetopterminusofErland SpurRoad,downtoand
across Alpine Creek,and thenfollowstheleftbank of Alpine
CreektoUpperAlpine CreekRoad.Pastequestrianand hiking
usehasdevelopedthis“social”trailandisonlyevidentbysigns
ofbrushclearingandtracksleftbyhorses.Notrailbedhasbeen
developed.PWAstaffidentified two erosionsites (stream cross-
ings) along this trail.

Wellhead Road

Wellhead Road is an unsurfaced road that extends from Cabin
Road (nearthe abandoned cabin) to the northwestern edge of
the Preserve. PWAidentified three sitesthatrequire treatment
on thisroad: one stream crossing and one gully. Welhead Road
hasone very shortspurwith no apparenterosionsites.

Wellhead Il Road
WellheadllRoadisaveryshort(0.10 miles)abandonedspur

roadoffof CabinSpurFourRoadthatprovidesaccesstoawell-
head.Theroadisgrassed overandthere arenoerosionsites.

Ridge Top Road

Ridge Top Road is an unsurfaced road measuring approximately

0.25miles.Itextendsfrom CabinRoad alongtheridgetopthat
defines the northwestern boundary of the Alpine Creek water-
shed.Theroad may originally have been establishedtoactas a
fire break. No erosionsiteswere identified on thisroad.

Erland Spur Road

Erland SpurRoad isan abandoned, overgrownroad thatis par-
tially intermittentalongitslength. Itis primarily used by recre-
ationalhikersand equestrians. Itisapproximately0.3milelong,
extendinguphilfromErlandRoad acrossgrassland and oak
woodlandtothe top of theridge that dividesthe Alpine and Van
BurenCreekwatersheds,andthenconnectingwiththe Alpine
CreekTrail. PWAidentified one streamcrossing alongthisroad,;
however, no treatmentsarerecommended.
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PG&E Road

PG&ERoadisahalf-mile unsurfaced powerlineaccessroad

thatextendsacrossagrasslandareatothesouthfromCleland

RanchRoad, continuing beyond the Preserve boundaryinto an

adjacentruralsubdivision.Thelowerextentoftheroadisinpoor

condition, with a deeply rutted surface. PWA staff identified five

problematic erosion sites along thisroad, each of which requires

treatment: fourstream crossings and one gully.

Power Line Road

Power Line Road is also an unsurfaced PG&E maintenance

accessroad that crosses a series of power line corridors near the

southeastern cornerofthe Preserve.The portion of thisroad

thatlieswithinthe projectareameasuresapproximately 0.3

mile.No erosionsiteswereidentified alongthisstretch ofroad.

Plum Ranch Road

PlumRanchRoadis a pavedruralresidential accessroad that

crossesthe southwestern portion of the Preserve. Itincludes

three erosionsites: twosedimentdeliverysites (a streamcross-

ingand a ditchrelief culvert)and one maintenancesite (aditch

relief culvert).

Plum Ranch Spur Road

PlumRanchSpurRoadisunsurfacedand approximately0.7
mile long. It extends uphill towards the south from its gated
intersectionwithPlumRanchRoadtoasaddleontheridgetop
thatdefinesthe watershedboundarybetweenDuckerand
WeeksCreeks.Thisroadliesunderdensetree coverformost of
itslength. No erosion siteswere identified on thisroad.

Van Buren Skid Road
VanBuren SkidRoadisthe onlyroad thatliesto the north of

Erland Road. Thisabandoned, partially revegetated skid road
extendsfromthe vicinityofErlandRoadtoabroadflatarea
nearthe ridgetop, mostly under coniferous forest canopy. One
erosion site (a gully) was identified along thisroad. However, due
toaccessissues, thisroadisrecommendedforabandonment.

St. Helena Trail

St.HelenaTrailis a 0.25 mile long, undeveloped trailthat ex-
tendstothe westfromthe western portionof WellheadRoad
toSt.HelenaRoad.Thistrailalsois evidentonly by tracksleft by
horseuseandbrushclearing.Noerosionsiteswerefoundalong
this trail.

Table 3.1 Road and trail characteristics, erosion site distribution, and treatment recommendations,

Saddle Mountain Road and Trail Erosion Reevaluation, Sonoma County, California.

ROAD OR TOTAL | SURFACE INVENTORIED INVENTORIED SITES | TREATMENT FUTURE
TRAIL NAME| LENGTH | TYPE SITES THAT ARE THAT ARE NOT RECOMMEN- SEDIMENT
(MI) RECOMMENDED RECOMMENDED DATION DELIVERY
FOR TREATMENT FOR TREATMENT (YD?®)
ROADS/TRAILS WITH INVENTORIED EROSION SITES
Alpine Creek 2 stream crossings Abandon in
Road 0.37 Unsurfaced | - (433, 34) place 10
Alpine Creek 2 stream crossings Abandon in
Trai 0.60 Unsurfaced | - (#28, 29) place 3
3 stream crossings (#11,
) 0.70 Unsurfaced | 13, 36) - Upgrade 338
Cabin Road 1 gU”y (#14)
0.17 Unsurfaced | 1 gully (#12) - Decommission 63
Cleland 1 road surface discharge
Ranch? 0.42 Rock point (#35) - Upgrade 94
6 stream crossings (#2,
Erland- 6.7,8,9,17) 1 stream crossin
Cleland Tie 2.00 UnsurfacedP| 2 gullies (#3, 4) 9 Upgrade 802
. . (#10)
Road 2 bank erosion sites
(#1,5)
Erland Spur 0.33 Unsurfaced | - 1 stream crossing (#27) Abandon in 43
Rd place

R

39« SADDLE MOUNTAIN OPEN SPACE PRESERVE MANAGEMENT PLAN




ROAD OR TOTAL | SURFACE INVENTORIED INVENTORIED SITES | TREATMENT FUTURE
TRAIL NAME| LENGTH | TYPE SITES THAT ARE THAT ARE NOT RECOMMEN- SEDIMENT
M) RECOMMENDED RECOMMENDED DATION DELIVERY
FOR TREATMENT FOR TREATMENT (YD?®)
4 stream crossings (#18,
PG&E Road 0.51 Unsurfaced | 20, 21, 22) - Upgrade 69
1 gully (#19)
1 maintenance ditch . .
Plum Ranch 0.78 Pavement | relief culvert (#25) 1 ditch relief culvert Upgrade 94
Road . (#23)
1 stream crossing (#24)
Upper Alpine 3 stream crossing Abandon in
Creek Road 0.17 Unsurfaced (#30, 31, 32) place 21
Van Buren Abandon in
skid Road 0.10 Unsurfaced | - 1 gully (#26) place 12
Wellhead 1 stream crossing (#15)
Road 0.50 Unsurfaced 1 gully (#16) Upgrade 102
ROADS/TRAILS WITH NO INVENTORIED EROSION SITES
Cabin Spur
1.00 Unsurfaced - - - -
Roads 1-4
Cleland
0.42 Rock - - - -
Ranch
Erland-
Cleland Tie
0.50 | Unsurfaced - - - -
Spur Roads
1-4
Plum Ranch
0.72 Unsurfaced - - - -
Spur Road
Power Line
0.34 | Unsurfaced - - - -
Rd
Ridge Top
0.25 Unsurfaced - - - -
Rd
St. Helena
) 0.26 Unsurfaced - - -
Trail
Wellhead Il
0.10 Unsurfaced - - - -
Rd
Totals 10.24 1,651

aRecommended road drainage treatments associated with this site are actually located on PG&E Road.

bThe road is partially rocked from Erland Road to site #2

¢Includes sediment delivery from ALL sites, not just those recommended for treatment.

R
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3.1.3 Erosion Sites and Sediment Delivery Volumes

Figure 10. Road Related Erosion Sites

Erosion Sites/ Sources

PWAidentifiedatotalof34road-related erosionsiteswiththe potentialtodeliversedimenttostreamsinthe Saddle Mountain assess-
mentarea:22streamcrossings,twoditchreliefculverts,sevengullies,oneroadsurface discharge point,andtwositesofbankerosion
(Table 3.2RoadRelated AssessmentResults). PWAalso identified two trail-related erosionsitesin the Saddle Mountain assessment

area, both of which are stream crossingslocated on the Alpine Creek Trail.
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Table 3.2. Assessment results for inventoried erosion sites and hydrologically connected road and trail ssgments, Saddle

Mountain Road and Trail Erosion Reevaluation, Sonoma County, California.

SOURCES OF TOTAL SITES MAINTE- SEDIMENT HYDROLOGICALLY TOTAL LENGTH
SEDIMENT INVENTO- NANCE SITES DELIVERY CONNECTED ROADS OF ROADS
DELIVERY RIED RECOM- SITES ADJACENT TO SEDIMENT | AND TRAILS
#) MENDED FOR RECOMMEND- DELIVERY SITES SURVEYED
TREATMENT” | ED FOR TREAT- Recommended FOR PROJECT
#) MENT (#) Inventoried for treatment M)
(mi) (mi)
Stream crossings 24 0 15 2.05 1.89 -
Gullies 7 - 6 0.78 0.75 -
Ditch relief culverts 2 1 1 0.06 (0] -
Road surface 1 - 1 0.16 0.16
discharge point
Bank erosion 2 - 2 0.30 0.30 -
TOTAL 36 1 25 3.35 3.10 10.13

aThe maintenance site is a location where there is road related erosion but no observable sediment delivery to streams.

Evidence of one naturallyoccurringlandslidewasnoted ontheslopeabovethesouthbankofVanBurenCreeknearthe eastern
property boundary. No otherrecentlandslide activity has occurred on the property. Based on California Geological Survey map data,
landslide potential on the Saddle Mountain Open Space Preserve ranges from high to extremely high in the southwestern portion of
the property; moderate toextremelyhighinthe middle portion;andlowto extremely highinthe eastern portionofthe property.
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Figure 11. Landslide Potential

Future Sediment Delivery Estimate

Estimated future sediment delivery is the volume of sedi-
mentprojectedtobe deliveredtothe streamsystemduring
the coming decadesif no effortsare made toremediate the
erosionproblemsidentifiedinthefield assessment.Sediment
productionfrom hydrologically connected road segments will
originate fromeroding cutbanks (throughdryravel,failure,
brushing/grading practices, etc.) and ditches, aswell asthrough
mechanical pulverizing and surface wear of any unpavedroad
reaches. Field measurementsindicate that approximately 1,391
cubicyardsofsediment (89 percentofthe projecttotal) could
be deliveredtothestreamsystemsinthe projectareaoverthe
nextdecadeduetocurrentroaddrainagepatterns(Table3.3,
Estimated Future Sediment Delivery). The estimated future
sedimentdeliveryfromstream crossingsis approximately 150
cubicyards of sediment (ten percent of the total potential future

Very Low Landslide Potential
Low Landslide Potential
Moderate Landslide Potential
High Landslide Potential
Very High Landslide Potential

Extremely High Landslide Potential

sedimentdeliverywithinthe assessmentarea). Allthissediment
would be delivered to Mark West Creek.

Estimated future sedimentdeliveryresultingfromgully enlarge-
mentatthesesitesisestimatedtobe 3cubicyards,orlessthan1
percent of the project total. Although the roads receive minimal
use, the steepnessofthe terrain allowsgulliestoformon the
hillslope belowthe roadswhere flow exitstheroad prism.The
gulliesthenhelptofunnelconcentratedflowdownslopeinto
thestreamsystem.Sedimentdeliveryfromthetwobankerosion
sitesis approximately 14 cubicyards (approximately 1 percent of
thetotal). Nosite-specific future sedimentvolumesare asso-
ciatedwiththe ditchreliefculvertsorroadsurface discharge
point.However, ifleftuntreated, thesiteswillcontinuetoactas
aconduitforconcentrated runofffromadjacenthydrologically
connectedroad segments.
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Table 3.3 Estimated future sediment delivery for sites and hydrologically connected road segments recommended for treatment,

Saddle Mountain Road and Trail Erosion Reevaluation, Sonoma County, California.

SOURCES OF SEDIMENT DELIVERY SEDEISI\-/II—IIEI\IG'?E;::\L/J;:YRI(EYD% PERCENT OF TOTAL
Stream crossings 150 10%

Gullies 3 <1%

Ditch relief culverts 02 0%

Road surface discharge point 02 0%

Bank erosion 14 1%
Hydrologically connected road and cutbank surfaces adjacent

to individual sediment delivery sites® 1,391 89%

TOTAL 1,558 100%b

aNo site-specific erosion at these sites.

bDecadalsedimentdeliveryfor paved and unpavedroads. Calculationsassume a combinedroad, ditchand cutbankwidth of 12-18’

fornative surfaced orrocked roads, and a combined ditch and cutbankwidth of 5’ for paved roads. Road surface lowering rates are

averaged foreach hydrologically connectedroad segmentbased on observed conditions.

Ofthe 24 stream crossingssurveyed (Table 3.4, Stream Cross-
ing Survey Results), three have culvertsinstalled, eleven arefill
crossingswithoutdrainage structures, eightare ford crossings
with nofillwithinthe crossing, and two are trailford crossings.
Eightofthe 24 crossingsshowthe potentialforstreamdiversion,

whilethree ofthese crossingsare currentlydiverted.Field mea-

surementsshowthatthe three existing stream crossing culverts
were set too shallowin the road fill, which increases the potential
forthe culvertsto plug aswellasforthefillsliope tobe eroded
belowthe culvertoutlet. Two culvertedstreamcrossingswere
determinedto be undersized fora 100-yearstormevent.

Table 3.4. Erosion problems at stream crossings, Saddle Mountain Road and Trail Erosion Reevaluation, Sonoma County, California.

STREAM CROSSING PROBLEM # INVENTORIED PERCENTOF TOTALA
Stream crossings with diversion potential 8 33%
Stream crossings currently diverted 3 13%
Crossings with culverts likely to plug® 2 8%
Crossingswith culvertsthatare currentlyundersized® 2 13%

aFrom Table 2, total stream crossings inventoried = 24.

bCulvert plug potential is moderate to high.

cCulvertsinstreamchannelsthatarelessthantherecommended minimum24” diameterorculvertslargerthan 3ftx1ftthataretoo

smallto convey the calculated 100-year peak storm flow.
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3.2 Exotic and/or Invasive Plant Species

3.2.1 Approach to Exotic/ Invasive Species Control

The invasion of native habitats by non-native plantand animal
speciesis awidespread problemin California, including on the
Saddle Mountainproperty. An“invasive”isanexoticspecies
thatisinthe processofincreasinginitsabundance acrossthe
landscape from a point of introduction and hasthe potential to
spreadwidely (D’ Antonioetal.2007).Invasive plants,some-
timesreferred to as “transformer” species, displace native spe-
cies, change plant community structure, and reduce the value of
habitatforwildlife (Bossard etal,2000).Invasive plantsmay also
disruptphysicalecosystemprocessessuchasfireregimes,ero-
sionandsedimentation,nutrientcycling,andlightavailability.

Beginning with the first European settlements, non-native
species were carried to California attached to the hulls of ships,
submerged in the ships’ ballast, or carried along in shipments of
grain.Inmoderntimes, people aswellaslivestockunintention-
ally spread invasive species. Livestock can transport undigested
seeds, and people cantransportinvasive species by means of
their vehicles, equipment, and clothing. Invasive species have
alsobeenintroducedpurposely,withoutanunderstanding of
the potential consequencesofthose introductions.

Invasivespeciesthreatenthe diversityorabundanceofnative
speciesthroughcompetitionforresources, preyingonorparasit-
izingwildlife,interbreedingwithnative populations, transmitting
diseases, or causing physical or chemical changestotheinvaded
habitat. Alarge population of aninvasive speciescanstartfroma
verysmallnumberofindividuals,andasthoseindividualscanbe
difficultto see they may easily go undetected.Early detectionand
rapid response are the most effective and cost-efficient respons-
es to invasive species, after prevention. It may be possible to
eradicateaninvasive plantspeciesfromthePreserveifithasnot
yetbecomewidespread. However,inmany casesplantsmaybe
widespread, which makes eradication difficult because re-inva-
sionfrom adjacent propertiesislikely.

Cal-IPC suggests using an approach referred to as the “Bradley
Method.”Inthisapproach,weed controlisbegunin portions
ofthesitewiththe beststandsofdesirable native vegetation
(e.g.those with few weeds) and proceedsslowly to areaswith
progressively worse weed infestations. This advice is based on
modeling work thatindicated that the rate of spread of small
satellite populationsisgenerallysignificantlyhigherthanthat

of older, larger populations, and that containing or eliminating
the outliersultimately savestime and effortinthelongrun.The
Bradley Method dictatesthatthe targeted area should expand
ataratethatallowspreviouslytreated areastobe monitored
andmaintained.Italsoadvocatesthe useoftechniquesthat
minimize damage to native plants and disturbance to the soil so
thatthe nativescanthrive and defend againstreinvasion.

The Preserve invasive species control programis best viewed as a
componentofan overallhabitatrestoration program, and should
befocused onthe overallobjectiveratherthansimply eradicating
individualinvasive speciesoccurrences.ThisPlanadvocatesa
pragmatic approach to the control of invasives that emphasizes
bothpreventionandremoval(i.e.controloreradication).Each
methodhasadvantagesand disadvantagesand oftenthe best
approachisanintegrated managementplanthatcombinesthe
optimum use of all control strategies, providing various tech-
niquesthatare compatible.

Prevention: Potential methods to prevent invasive plant estab-
lishment include:
¢ Reduction or removal of seed sources from dispersal
routes,includingroads, trails, stream corridors,and
rights-of-way
¢ Closure of unnecessary roads and trails
¢ Minimizing soildisturbance
¢ Enhancing native habitats to betterresistinvasives
¢ Purchasing weed-free materials such as straw, mulch,
and gravel for construction projects
¢ Establishing follow-up monitoring of work sitesto de-
tect newinvasive plant populations
¢ Public outreach ontheimportance of early detection
and prevention, for propertiesimmediately adjacentto
the Saddle Mountain property

Removal: Potentialinvasive plant eradication and/orreduction
methodsare listed below.

¢ Manualremoval

¢ Mechanicalcontroltechniques(e.g.mowing,thatch

removal)

e Application ofherbicides

¢ Bio-control (e.g. weevils to control thistles)

e Solarization

¢ Flooding

¢ Prescribed burning

e Grazing
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Control of invasives in grasslands presents an especially difficult

challenge, as these species occurin a matrix of native species.

Itshould be understood that weed managementin grasslands
isalong-termprocessthatrequiresaflexible and persistent
adaptive weed management program. Early detection and rapid
responsetonewinvadersinagivenareahasbeenshowntobe
effective (Stromberg et al, 2007).

Managed livestock grazing is not considered broadly feasible on
the Saddle Management Preserve for invasive plant manage-
ment.The Preserveisnolongersuitableforlarge-scale com-

merciallivestockproduction,butthedisturbanceprovided by

grazing can be used asatoolforspecific management purposes
such asweed control, maintaining openand diverse grasslands,
and reducing fire fuels. However, the site is constrained by
numerous factorsthat make grazing a challenge toimplement,
includingsteeptopography,lackofexistinggrazinginfrastruc-
ture,anddifficultieswithsiteaccess. Aithoughthese constraints
would not preclude a successful grazing program, working with
acustomgraziermay berequiredforatleastsome portionsof
thegrazing.Neighboringlivestockownersmaybeinterestedin

grazing some areas of the Preserve.

Figure 12. Invasive Plant Species Distribution

R
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3.2.2 Exotic/ Invasive Species Occurrences

Inadditionto California’s4,200 native plantspecies, there are
approximately1,800non-native plantspeciesthatgrowwildin
the state (Californialnvasive Plant Council, 2006). The Califor-
nia Invasive Plant Council (Cal-IPC) considers approximately
2000ofthesenon-native plantsinvasive to California’swildlands.
Atotalof42oftheseinvasive plantspecieswere documented
ontheSaddle Mountainproperty. Accordingtocriteriadevel-
opedbyCal-IPC(Californialnvasive Plantinventory®),eightare
ratedas“High,”19“Moderate,”and 14“Limited.” Alistofallthe
plantspecies on the Preserve designated as invasive by Cal-IPC,
along with the growth form, habitat type, and Cal-IPC rating are
includedin Appendix9, Invasive Plant SpeciesList. Itisrecom-
mendedthatthesespeciesbe monitoredcloselyandapriority
should be tolimittheirspreadinto serpentine grasslandsand

other sensitive plant communities.

Invasive plantspeciesareimpactinganumberofthesensitive
plantcommunitiesonthePreserve.Lobb’sbuttercup (Ranun-
culuslobii)wasdocumentedinthevernalpoolnearthehistoric
hunting cabin on the property during a 1992 rare plantsurvey on
the property (Northen1992a).The vernalpoolisbeingoverrun
bytheinvasive plantpennyroyal (Menthapulegium).Velvet-
grass(Holcuslanatus)andHimalayanblackberry (Rubusarme-

¢ Cal-IPC categoriesinclude speciesrated High as having
“severe ecologicalimpacts on physical processes, plantand
animal communities, and vegetation structure. Most are
widely distributed ecologically.” Species rated as moderate
“havesubstantialand apparent, butgenerallynotsevere
ecologicalimpacts on physical processes, plantand animal
communities,and vegetationstructure.” Speciesrated as
limited “are invasive but their ecological impacts are minor.”
http://www.cal-ipc.org/ip/inventory/index.php

R

niacus)thriveinfreshwaterseeps.Frenchbroomisestablished
alongthe transmissionline maintenanceroadin the south-
easternportionofthe property contiguouswith populations
ofSonomaceanothusandnarrow-antheredbrodiaeainthe
Serpentine Chaparral plant community. Serpentine Bunchgrass
communities are threatened by barbed goatgrass and yellow
starthistle. Sonoma ceanothus and narrow-anthered brodiaea,
found within chaparral plant communities, are being threatened
byDouglas-frencroachmentandbyshadingoutbyoverstory
treesandshrubswiththe absence offire.In2016,asmallpopu-
lationofrosysandcrocus(Romulearosea)wasdetectedinthe
vicinity of the ClaraHunt’smilk vetch population.Rosy sand-
crocusiscurrentlylisted by Cal-IPCasa“watch”specieswitha
highriskof becominginvasive.Inadditiontothe priorityspecies
listedinTable 3.5 below, treatmentof this populationthrough
handremovalshould be a high prioritydue toitssmallsize and
its potentialtoimpactasensitive habitatarea.

Infestationsof Englishivy,fennel, yellowstarthistle,and French
broomare currentlyrelativelysmallandcouldbe eradicated
fromthe propertywithaminimumofeffortandexpense.There
isalarge patchofHimalayanblackberrywithSpanishbroom
along Weeks Creek, which would require more effort. Medusa-
head andbarbed goatgrass arerelatively widespread and will
require considerable planning and effortto control.

3.2.3 Priority Species for Treatment

Invasive plantspeciesfoundonthe propertyratedasHigh,as
wellasthehighestpriorityModeratespecies,arelistedinTable
3.5and are describedin Appendix 10, Priority Invasive Plant
Species Descriptions. Complete eradication from the property
of a number of high priority species (e.g. medusahead)is not to
beexpected;theyhave becometoowidespreadand already
occurinhighdensities.The mostpragmaticoptionforaddress-
ingestablishedinvasive speciesisto controltheirfuturespread

and lessentheirimpacton native species.
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Table 3.5 Priority Invasive Species to Control

NAME RATING INVADED HABI- | CONTROL | NOTES
TATS EFFORT
Barbed goatgrass High e Grassland high * seedscanremainviable fortwo years
(Aegilops triuncialis) * Serpentine « toleratesshallow, dry, gravelly soils
Medusahead High e Grassland high * onlypalatabletograzersearlyinthegrowingseason
(Taeniatherum  OakSavannah « produces large quantities of high-silica litter, which
caput-medusae) e OakWoodland smothers native species
* Chaparral
Yellow starthistle High e Grassland minimum * onlypalatabletograzersearlyinthe growingseason
(Centaurea (complete |+ seedscanremainviablefortenyears
solstitialis) removal) e staggered stagesof maturity
« resprouts from deeptaproot
Fennel High e Disturbed minimum * toleratesdrought
(Foeniculum vulgare) Habitats (complete |+ prolific seed production
removal)
English ivy High e Riparian minimum e vine matscovernative vegetation
(Hedera helix) (complete |+ leavesandseed canbe toxic
removal)
Himalayan High e Riparian medium * reproducesvegetatively and byseed
blackberry « Wetland (complete
(Rubus armeniacus) removal)
French broom High e Grassland minimum « prolific seed production
(Genista e Riparian (complete |« maturestandsare potentialfire hazard
monspessulana) « Woodland removal)
e Chaparral
Spanish broom High e Grassland medium « prolific seed production
(Spartium junceum) e Riparian (complete |+ maturestandsare potentialfire hazard
e Woodland removal) e stumpsprouting
* Chaparral
Greater periwinkle Moderate |+ Riparian high e reproducesvegetatively
(Vinca major) e vine matscovernative vegetation
Fuller’s teasel Moderate |+ Grassland  seedscanremainviableforsixyears
(Dipsacus sativus) e Riparian
Pennyroyal Moderate |« Wetland * reproducesvegetatively and byseed
(Mentha pulegium) e VernalPool
Harding grass Moderate |« Wetland e toleratesmoistand dry soils
(Phalaris aquatica) e Riparian e deeprootsystem
e Grassland * potentialfire hazard in dry months
 Woodland

3.3 Human Use Impacts

Both historic and modern human use patterns and natural
resource management techniques have altered the property’s
landscape. The Preserve was alikely place for prehistoric occupa-

dayactivities (Barrowand Origer, 2008). Six prehistoric siteswere
documented previously, and one additional prehistoric site was
documented during Tom Origer & Associates’ 2008 archaeolog-
icalresourcessurvey ofthe property for Ag+Open Space.

tion,asithasfreshwatersources,well-drainedsoils,andamosaic

ofgrassland and woodland, which created an environmentrichin
naturalresources.Thesefeaturessuggestthatthe propertymay
havebeenutilizedforhunting,resourcegathering,andday-to

Since Europeans arrived, logging, land clearing, importation of
livestock,andfiresuppressionhaveresultedinmajorchanges
inthe property’svegetation patterns (Hill, 1978). Priorto Ag +
OpenSpace’spurchase ofthe property, theland was ownedfor
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several generations by the Merner family under various names,
including Merner Lumber Company, Inc., Progress Lumber
Company,Inc.,and MernerLand Company,Inc.(Bowmanand
Associates, 2006). Much of the Douglas-fir and coast redwood
hasbeenlogged,and multi-stump growth patternsof many
ofthe oak standsindicate the hardwoods were most likely cut
decadesago, presumably forfuelwood.

The property’sgrasslandshave beengrazedinthepastbylive-
stock, and the remnants of an old stone fruit orchard are located
off lumRanchRoad.

3.3.1 lllegal Uses

llegal activities encountered on the Preserve during the natural
resources inventory fieldwork include evidence of marijuana
cultivation, water diversion, unauthorized trail construction, and

unauthorized herbicide use.

LocalresidentsoffErlandRoadhavereportedlyencountered
marijuanapatchesonthepropertyinpastyears.Nonewereen-
counteredduringthe 2008 naturalresourcesinventoryfieldwork,
thoughirrigationdriplinesindisrepairandwateringbucketswere
noted,andagrowsitewaseradicatedinthe Alpine Creekwa-
tershedin 2017. Marijuana growerscan have a significantimpact
on the environment, including the clearing of native vegetation,
increased erosion, and the introduction of fertilizer, pesticides,
fencing,guarddogs,ilegalcampsites,and humanwaste.

Waterdiversionpipeswerenotedinportionsof Alpine Creekand
VanBurenCreeksontheproperty.Someofthesewaterdiversion
lines are nolonger functioning and are probably remnants of past
mariuana cultivation operations,and havesince beenremoved.
Others appearto have been previously used to divert water from
the property to private residencesalong Erland Road.

Unauthorizedtrailconstructionforhorse accesswasnoted off
St.HelenaandErlandRoads.Brushhadbeenrecently pruned,
andanearlyfullcontainerofRoundupherbicidewasencoun-
tered. AnunauthorizedtrailoffSt. HelenaRoad, wasconstruct-
edimmediatelyadjacenttoalisted plant,Napafalseindigo
(CNPS1B.2),and continued use of thistrailinitscurrentlocation
willlikelyimpactthe plant.ltisrecommendedthatthesetrailsbe
closed and perimeterfencesrepaired.

R

3.3.2 Property Hazards

Propertyhazardsof primary concernarerelatedtothe prop-
erty’sroads. CalistogaRoadisa popularcommuteroutefrom
SantaRosatoNapaandLake Countiesandtrafficcanbeheavy
attimes.ThejunctionsofbothPlumRanchRoadandCleland
Road with CalistogaRoad arelocated on curves, which makes
pulling out onto Calistoga Road potentially hazardous. The Pre-
serve’sroad system does not meet current Sonoma County Fire
SafeRegulationsinseveralcategories,includingroadgrades,
road radius,road widths, and gates (Moritz, 2003).

PlumRanchRoadisanarrowpavedroadwithseveralblind
curves. It has “substandard road widths” that “cannot be
corrected,” according to the 2003 Fire Management Plan
(although the plan does list several mitigation measures). Traffic
onpavedroadstendstoleadtoincreasedspeeds, which makes
drivingonthisroad potentiallyhazardousifoncomingtrafficis
encountered.

There are no bridgesatthe creek crossingsof WeeksCreek
and Alpine Creek along Erland-Cleland Tie Road, making the
crossingofthesecreeks,eitheronfootorinavehicle,potentially
hazardousduring highflows. Currently, a four-wheel drive vehi-
clewith high clearanceisrecommended duringlow flows.

There are several potentially hazardous non-road related condi
tions on the Preserve related to public access:
¢ The property consists of steep, rugged terrain that
couldleadtoinjuryandthe potentialforgetting disori-
entedorlost. Itisrecommendedthatdirectionalsigns
beinstalled along Preserve roads and trails.
¢ Wildlife-related hazardsinclude potentialencounters
with mountain lions, black bear, and rattlesnakes due to
presence of suitable habitat for these species.
¢ There areremnantsofinteriorfencingindisrepairthat
pose atripping hazard to humans and an entanglement
hazard towildlife.
¢ Practices associated with the illegal cultivation of mar-
ijluana include armed guards, guard dogs, hazardous
materials, and booby traps.
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3.4 Other Issues

3.4.1 Sudden OakDeath

Figure 13. Documented and Potential Sudden Oak Death Areas

Sudden Oak Death (SOD) is the name given to a recently
expressed plant epidemic caused by the foreign pathogen
Phytophthoraramorum.Firstdetectedin 1995, the pathogenis
hostedby,weakens,and/orkillsthreetrue oakspeciesaswellas
agrowing list of additional native plant species. Two oak species
thataresusceptibletoSODarefoundonthePreserve:coastlive
oak(Quercusagrifolia)andblackoak(Q.kelloggii). Additional
susceptible speciesthat occur on the property include tanbark

R

oak (Lithocarpus densiflorus), madrone (Arbutus menziesii),
California bay-laurel (Umbellularia californica), California buck-
eye (Aesculus californica), big-leaf maple (Acermacrophyllum),
western azelea (Rhododendron spp.), manzanita (Arctostaph-
ylos spp.), toyon (Heteromeles arbutifolia), coffeeberry (Rham-
nuscalifornica), and honeysuckle (Lonicera hispidula).
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Photo 28. Potential Sudden Oak Death infestation of coast

live oak

SOD can be fatal to coast live oak, black oak, tanoak, and
westernazelea.Todate, thisdisease hasbeenfoundinfecting
plantsin coniferous forests, oak woodlands, and urban-wildland
interfaces. Several coast live oak trees on the Preserve displayed
symptoms of SOD, including dieback of major branches, as well

3.4.2 Fire Hazard and Fuels

asentiretrees.Locationsofthese treesare withinthe Weeks
Creek and Alpine Creek watersheds.

There is no fully proven, universally effective method for
controlling the spread of SOD once infestation sources are
established. SporesofP.ramorumhave beenisolatedfrom
plantdebrisininfestedforestsanditislikely thatthe spread of
this pathogenin California has beenfacilitated by the activities
ofhikers,bikers,andvehicles,aswellasbyhorsesanddeer.The
CaliforniaOakMortality TaskForce’,anonprofitorganization
underthe CaliforniaForestPest Councilthat bringstogether
publicagencies,othernonprofitorganizations,and private
intereststoaddressP.ramorum-relatedissueshasdeveloped
guidelines and best management practices (BMPs) related to
SODthatare applicable tothe Preserve.

” Formore detailedinformationon SOD, the COMTFwebsite
is: http://www.suddenoakdeath.org/

Figure 14. Fire Hazard
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Figure 15. Fire Fuel Rank

Regardless of ongoing fire suppression efforts in the region,
wildfire is likely to occur eventually, either by natural causes
suchaslightning,orbyaccident(QuinnandKeeley,2006).The
absence offireforanextended period oftime, particularlyin
chaparral, createslarge contiguousareaswith highlyflammable
fuelloadsthataredifficultto containonce afire breaksout.

Fire Management Concepts, Inc. prepared a report entitled
“Wildland UrbanInterface Hazard FuelRisk Assessment: City
of Santa Rosa, California” forlocal fire agencies as afirststepin
developing a comprehensive Community Wildfire Protection
Plan. According to Fire Management Concepts, Inc. (2004),
“The vegetation communities that surround Santa Rosa to the
north,eastandsouth aresimilarinfueltype classificationto
those that burnedinthe Oakland Hills. In addition, many areas
surrounding SantaRosa have fueltypesand dead fuelload-

ingthatareevenmorehazardousthanthose presentduring
the OaklandHillsFire.These areascontain coniferousforest,
woodland and chaparralfueltypes,whichhavenotburnedin
oversixtyyears, creating excessive levels of deadfuelloading
(deadlogs, branchesandforestdebris). Excessive accumula-
tionsofdeadfuelsisone ofthe primaryfactorsthatcontribute
tothedevelopmentofthe extreme fire behavior,crownfire
andlongrangespotting, which often characterize wildlandfire
inthe urbaninterface.”

Reliable predictions of wildfire behavior allow fire control
agenciestodetermine whatresourcesare needed to contain
wildfires, minimize damage to natural resources, and protect
property. Moritz (2003) developed a preliminary fire manage-
mentplantoassessthe Preserve so astomeetrequirements
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fordevelopmentapprovalin 1996. Moritzused the BEHAVE?
computermodelingsystemto assessfire behaviorforthefive
wildlandfuelmodelsfound onthe Saddle MountainFindings
include (1) determinationthat the old stand of manzanita off St.
HelenaRoad s “potentially explosive” and that (2) woodlands
with an understory of brush or thickets of young Douglas-fir
treescouldalsoburnwithanintensitythatcouldcreate crown
fires and spotting; these conditions are particularly hazard-
ousalongroadsthat must be used foremergency accessand
evacuation. The study also noted that Sudden Oak Death onthe
Preservewillincreasenear-termfire hazard, asinfecteddead

wood becomesa highly flammable fuelladder.

Inrecentyears, fire behavior on several regional wildfires has far
exceededmodeledpredictions,duein parttoextremelylow
fuelmoisturesassociatedwithdroughtand/oroffshorewind
events priorto the onsetoftherainy season. Itis worth noting
thatthe modeled outputsinthe MoritzSaddle Mountainfire
management plan are more than twenty years old at this point,
andthatwildfirehazardsonthePreserve maybemoresevere
than predictedinthe 1996 plan.ltmay be helpfultore-assess
fuelloadingand potentialfire behavioronthePreserve using
current, fine-scaled vegetation and fuelsdata.

3.4.3 Cultural ResourcesProtection

ThePreserve containsanumberofimportantculturalresources
andarchaeologicalsites(Section 2.6, CulturalResources). Pre-
historic archaeologicalssite indicators generally include: obsidian
and chertflakes and chipped stone tools; grinding and mashing
implements (e.g.slabsand handstones, and mortarsand pestles);
bedrockoutcropsandboulderswithmortarcups;andlocally
darkened midden soils. Midden soils may contain a combination
ofanyofthe previously listeditemswith the possible addition of
boneandshellremains,andfire-affectedstones.Historic period
siteindicatorsgenerallyinclude: fragments of glass, ceramic,and
metal objects; milled and splitlumber; and structure and feature
remains such as building foundations and discrete trash deposits

(e.g. wells, privy pits, dumps).

8 BEHAVE, a widely distributed and accepted fire behavior
predictivemodel,developedbythe USDAForestService,allows
plannerstopredictfirerate-of-spread,flamelengths,andfireline
intensity (rate of heatrelease) using one of several generalized fuel
models.Studieshave shownthatBEHAVEcanbeusedtoaccu-
rately predictfire behavior, but may ormay notbe appropriate for
certainconditions (U. S. Departmentof the Interior, USGS, 2006)

Inkeepingwiththe CEQAQguidelines, the primaryrecommen-
dationforeach archaeologicalsiteisthatit should be avoided. If
avoidanceisnot feasible, furtherstudy (i.e. site excavation and/
orhistoricresearch)isnecessarytodeterminesitesignificance
interms of eligibility forinclusion on the California Register.
Direct impacts to cultural resources for the Preserve could
result if activities such as trail construction or improvement,
and construction of visitor facilities (e.g. parking and restrooms)
areundertakennearsites. Avoidance bufferzonesof100feet
(30 meters)should be establishedforvisible culturalsitesand
ground disturbance restricted in areas where cultural resources
occur but are not visible (Section 4.3, Buffer Zones for Sensi-
tive Features).Every effortshould be made toretain historic
stonefencesand avoidimpactstothem, asdescribed above. If
improvements are planned that could affect the integrity of the
stonefencestheyshouldbe documentedwith photographs,
measurements, thorough descriptions, and historical research.

There is the possibility that buried archaeological deposits could
be present, and accidental discovery could occur. In keeping
with the CEQA guidelines, if archaeological remains are uncov-
ered,workatthe place ofdiscoveryshouldbe haltedimme-
diatelyuntilaqualifiedarchaeologistcanevaluatethefinds
(15064 .5[f]);and “ifthefindisdetermined to be an historical
orunique archaeologicalresource, contingencyfundinganda
time allotment sufficient to allow for implementation of avoid-
ance measuresorappropriate mitigationshould be available.”

4, POTENTIAL MANAGEMENT
STRATEGIES

There are a number of long-term strategies and opportunities
thatarerecommendedtomaintainand enhancethe conser-
vationpriorities(i.e.conservationvalues)on/ofthePreserve.
Theseinclude enhancement of plant communities and native
habitats; revegetation; buffer zones around sensitive features;
restoration oflandscape disturbance processes; and ongoing
monitoring.

4.1 Enhance PlantCommunities and Habitats
Riparian woodlands, grasslands (including valley needlegrass-
land),wetlands,and chaparral (includingserpentine and cypress
microcosms)habitatsonthe property supportsensitive and/
or rare plant communities that would benefit from directed
enhancementmeasures. Abrieflistingisprovided below.
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Annual Grassland
e Mt. St. Helena morning-glory (Calystegia collinassp.
oxyphylla)
Fresh Emergent Wetland & Vernal Pool
¢ Lobb’saquatic buttercup (Ranunculus lobbii)
Mixed Hardwood- Conifer Forest
¢ Napafalseindigo (Amorpha californicavar. napensis)
Mixed Chaparral
¢ Napafalseindigo (Amorpha californica var. napensis)
e Sonomacanescent Manzanita (Arctostaphylos ca-
nescens ssp.Sonomensis)
¢ narrow-anthered brodiaea (Brodiaea californicavar.
leptandra)
e Mt. St. Helena morning-glory (Calystegia collinassp.
oxyphylla)
¢ Sonoma ceanothus (Ceanothus sonomensis)
Closed ConePine-Cypress
¢ Sonoma canescent Manzanita (Arctostaphylos ca-
nescens ssp.Sonomensis)
¢ narrow-anthered brodiaea (Brodiaea californicavar.
leptandra)

¢ Sonoma ceanothus (Ceanothussonomensis)

4.1.1 Riparian HabitatEnhancement

MostoftheriparianzonesonthePreservearewellvegetated
with native riparian vegetation and largely devoid of invasive
plants. However, pastland use practices and establishment of
invasive plantspecieshaveimpactedsome oftheriparianand
wetland habitats on the Preserve.

Riparianhabitatsshould be managedtoenhance coverfor
erosionpreventionand/orbankstabilization,andtoconserve
native plant communities and species. Downcutting and bank
erosion along Weeks Creek, for example, is compromising
habitatandwaterquality.Inthesame creek, establishmentof
Himalayan blackberry and Spanish broom threatens montane
riparian habitat viability. All riparian zones on the Preserve would
benefit from identification and treatment (including, as de-
scribed, revegetation) oflocationswhere invasive specieshave
become established.

4.1.2 Grassland HabitatEnhancement

The AnnualGrasslandhabitattype onthePreserveshouldbe
managedtoenhancethelocaldiversityof native perennial
grassesand native forbs. Managementofgrasslandswitha
significant native component should be long-term and flexible

toadapttochangingconditions. Acombinationofmanage-
ment techniques focused on invasive species control should be
considered.Managementeffortsshould be monitoredinthe
long-term, and observations recorded. Given the abundance
anddiversityof native perennialgrassesonthe property,there
are unique opportunitiesforresearch projectsrelatedtothe
ecology and management of the property’s grasslands. Full res-
toration of naturallandscape-scale disturbance processes (e.g.
nativegrazers,wildfire)wouldbeideal.However,widespread
applicationoflivestockgrazingisatpresentunfeasibleand/or
impractical. Due tolack of accessand grazing infrastructure, the
use oflivestocktoimprove native habitatsismore applicable
intheorythanasaPreserve managementstrategy.The use of
prescribedfire ormechanicalremovalofinvasivesandtheir
thatchlayer,followedbyrevegetationasnecessary, arerecom-
mendedtreatmentapproachesforgrassland areasthreatened

by invasive species.

The use of prescribedfire hasbeenshownto be effectivein
controlling non-native annual grasses and encouraging regen-
erationonnative perennialgrassesand forbs.Prescribedfire
presentssignificantliabilityandlogisticalconcernsthatwould
needtobethoroughlyandappropriatelyaddressed priorto
reintroducingfire onthe Preserve.Prescribedfireisbeingcon-
templated asatoolto manageinvasive species,improve vege-
tation species composition and habitat conditions, and reduce
fuelloading withinthe Preserve’sgrasslandsand forests (See
Section5.4.3,PrescribedFire). Ag + OpenSpace anticipates
workingwith CalFire and potentiallywithlocal partnersand
programssuchasaPrescribedFire Training Exchange (“TREX”)
programto plan and execute prescribed burns, asresourcesand
conditions permit.

Enhancementopportunitieswithinthe serpentine bunchgrass
plant communities on the property include control of select
invasive plantspecies as well as control of encroaching coyote
brushandDouglas-fir,whereappropriate.Thishabitattypehas
been shown to benefit from fall prescribed burns and year-
round grazing (Bartolome et al. 2007); furtherresearchiswar-
ranted.Douglas-firisanative treespeciesthatisencroaching
into AnnualGrasslandhabitatonthePreserve.ltsseedsfalland
arespreadbywildlifetosuitablyopensites.The greatmajority of
seedfallswithin 330 feet (100 meters) fromthe mothertree, but
canrangeasfarasl.2milesorgreater(USDept.of Agriculture,
1965). Aggressively invasive Himalayan blackberry, velvetgrass,
and bullthistle moreimmediately threatentheintegrity of the
Saddle Mountain’s grasslands.
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4.1.3 Wetland HabitatEnhancement

The property’s freshwater wetlands (vernal pools and wet mead-
ows) requirerevegetation and, where possible, management of
invasivespecies.Exclusionof grazingaroundvernalpoolscan
promote certain exotic species (e.g. medusahead grass) and,
thus, grazing may be considered as an experimental (though not
wide-spread) means of treatment. Prescribed burning has been
used at other sites for enhancing vernal pools and other wetland
habitats (Pollackand Kan 1998),thoughthese meansare not
generally feasible on the Preserve.

Wetlandson the Preserve have beenimpacted by past grazing
practices, road-related erosion, and invasive species establish-
ment. The freshwater seep and vernal pool near the historic
hunting cabin onthe property have a variety of invasive species
established,asdoesthewetlandsouth of ClelandRoad. Sur-
rounding native wetland vegetation would most likely become
re-colonized in areas treated for invasives, provided hydrologic
conditionsare unchanged and treatment methods are carefully
conducted with minimalimpactto native vegetation.lthasbeen
demonstratedthatenhancementofvernalpoolhabitatsthat
havebeendegradedcanbeeffective,atleastuptoadecade
followingrestoration efforts.Inthese cases, restored poolscan
offer similar ecosystem functions (e.g. habitat and hydrological
function)as“natural”’pools(Ferrenetal.1998).Maintainingver-
nal poolsonthe property may provide a positive feedbackloop
supporting the persistence of the pools: studies have shown that
migrating waterbirds who use the pools as stop-over habitat act
asvectors,movingplantpropagulesfrompooltopool Silviera
1998).

4.14 Chaparral HabitatEnhancement

Chaparral, including Serpentine Chaparral, and Northern Inte-
rior CypressForest,isafire-adapted plantcommunity.Fireisan
essential part of the life cycle of these plant communities, which
dependonfireforseeddispersaland/orgermination. Without
fireinthese habitats,speciescompositionislikelytochange,
resultinginreduced native biodiversity and wildlife habitat.
Douglas-fir,0aks,and bay-laurelare becomingestablishedin
thesehabitattypesonthe propertywiththesuppressionoffire.

Chaparralisnotresilientto alterationsin the fireregime that

involve excessivefire frequency (Keeley,2007).Thisappliesto
both the trunk re-sprouting and seed germination of chaparral
shrubs. Non-native grasses and forbs readily invade frequently
burned shrublands and directly outcompete native herbs, per-

haps favored by their early germination keyed to autumn rains.
Inaddition,theseinvasivespeciesmodifytheenvironmenttofur-
therfavortheirpersistence.Theycommonlyformadense herb
layerthatproduceshighlyignitablefuelsandextendsthelength
ofthefireseason. Additionally,thefireregimeswitchestoacom-
binationofsurface and crown-fire, withthe non-native grasses
andforbsspreadingfiretonative chaparralshrubsbeforethe
shrub canopies have closed in. Because surface fuels generate
lower fire intensities, such fires favor survival of the non-native
seed bank, which would otherwise be destroyed in a crown-fire.
Type conversion of native shrublands to alien grasslands has
occurred overlarge portions of California (Keeley, 2007).

4.15 Forest & Woodland Habitat Enhancement

Habitat enhancement opportunities within the Douglas-fir
Forest, Mixed Hardwood-Conifer, and Coastal Oak Woodland
habitattypesonthe propertyincludethinningofdenseeven-
aged stands, fuel reduction, and invasive plant control. The
absence offire onthe propertyinrecentdecades, aswell asthe
clearingofoaksandotherhardwoodsinthe midtolate 1800s,
hasledto unnaturally large areas of dense stands of even-aged
tree species, invasion by shade-tolerant Douglas-fir within
mixed hardwood and oak woodlands, and an abundance of
fuel,includingdead,low-hanging branches, deadsaplings,and
downed wood. Unnaturally dense forests provide fuel for severe
wildfires. In overcrowded forests, trees compete for water, light,
and nutrients, and without sufficient nutrients to go around,
treesbecomestressedandsusceptibletodiseaseandbeetle
attacks (Bonnicksen, 2008).

Douglas-fir encroachment into the Coastal Oak Woodland
habitat is threatening to convert the habitat to an eventual
dominance of Douglas-fir (Moritz, 2003). Land managers at
nearby Annadel State Park, and also at Pepperwood Preserve,
are dealing with Douglas-fir encroachment by utilizing manage-
ment techniquesincluding prescribed burning, manualremoval
of Douglas-firsaplings,and girdling of larger Douglas-fir trees.

4.2 Native Plant Revegetation

A successful revegetation project will establish a diversity of
planttypes and native species that willimprove fish and wildlife
habitat, aid in sedimentreduction, and provide erosion control.
Once established, generally aftertwo to three years, the project
should require a minimal amount of management. The first step
isdevelopmentofasite-specific plan: The projectsite should
be assessedandabudgetdesignedthattakesintoaccount
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projectdesign, permitting, plantsourcesandnursery costs,cost
of protective hardware andirrigation materials, aswell aslabor
costs for project layout, implementation, maintenance and
monitoring.ltisrecommendedthatplantmaterialbroughtinto
the projectsitebe oflocalsourceswithinthewatershed.Reveg-
etationisrecommended in disturbed areas that are not naturally
regeneratingwiththe native speciesthatnormally populate
the habitattype,includingareaswhereinvasivespeciesare
removed.Revegetationwillhelp preventre-invasionof other
invasivespecies.Revegetationisalsoan erosion prevention
measure.The need torevegetate should be evaluated following
any grading operation or othersignificantdisturbance.

Variousregulatory agencies may have jurisdiction over a habitat
enhancementprojectand permitsmaybe needed,depending
onthe project’scharacterand extent.Thisis particularlytruein
riparianandwetlandhabitats.Itisthe propertyowner’srespon-
sibility to be familiar with these agencies and notify them when a
projectis planned. Most agencies encourage informal consul-
tation earlyin the planning processso thatthe concernsof each
partycanbe addressed and potentialroadblockscanbekeptto
a minimum. For recommended revegetation projects included
inthisdocument, the CDFWand the Regional Water Quality
ControlBoardshould be consulted with priortoimplementa-
tion.Ifplanningtouse herbicides,the SonomaCounty Agricul-
tural Commissioners Office should be consulted with aswell.

4.2.1 Revegetation of Riparian and Wetland Habitat

Native plantrevegetation projectswithintheriparianzones
onthe propertyarerecommendedtoreplaceinvasive species
aftercontrolmeasuresareimplemented,andtoaidinbank
stabilizationand erosioncontrol. Duringthe harvesting ofthe
coastredwoodsthatoncelinedit,theriparianzone of Alpine
creekwasimpactedby constructionofskidandhaulroads.
While native vegetation, including redwood stump sprouts
(secondary growth), haslargelyreclaimedthe oldroadbeds, the

R

riparianzone could be enhanced by replanting coastredwoodin
ecologically appropriate areasin an effortto expandthe current
redwood population to historic levels.

After control measures are implemented, regardless of any per-
mitrequirements, the sitesshould be assessed forthe needto
replace the invasive plant specieswith desirable native species.
The sites should be evaluated by a professional restoration ecol-
ogist for erosion potential following vegetation removal. In gen-
eral,thereshould be signsofsufficientnaturalregeneration of
native specieswithintheriparianzone, and if not, arevegetation
planmayberecommendedifnotalreadyrequiredby CDFW.

422 Revegetation of Upland Habitat

Recommended revegetation opportunitiesin upland habitatson
thePreserveareintendedtorestoreareasadverselyimpacted
by priorlanduse practices,includingroad-related erosionand
clearing of native trees and shrubs within the upperriparian zone.

Agullyhasbeenformingforsometimeinanuplanddrainage
southofWeeksCreek.Previouslanduse managershavelined
the gullywithbrushand debrisasa primitive,low-tech, erosion
controlmeasure.Fuller’steasel,aninvasive plant,isbecoming
established in the disturbed areas along the gully. Revegetation
and biotechnical erosion controlmeasures arerecommended
forthissite.The openflatalongthe southbankofWeeksCreek,
asittransitionsintotheriparianzone,hasbeenidentifiedasa
potentialareaforrevegetation.Thisareawaslikely cleared of
treesinthe past.Revegetationmeasuresforthisareashouldbe
incorporatedintotheriparianrevegetation plandesign.

Additionalrevegetationopportunitiesinuplandareasmay
includesome oftheroad-related erosionsitesidentified by
PWA. Afterthesesitesaretreated, the disturbed areasshould
be assessed forrevegetation needs.
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4 .3 Buffer Zones for Sensitive Features

Figure 16. Sensitive Features Buffer Zone

The establishmentofadequately-sized bufferzonesaround
sensitive resources (e.g. habitats, species, archaeologicalssites,
etc.)canbevery effectiveformaintainingand enhancingthese
resources.Concentratedvisitoruse (e.g.picnictables, etc.)
and modification of the environment should be avoided within
buffer areas. The size of buffer considered adequate to protect
habitatfunctionandspeciesviability varieswidely (e.g.10to
100+ meters to optimize a range of objectives for water quality,
stability, habitatfunction,and wildlife habitat/ corridor;Burke
and Gibbons 1995, Fischer and Fischenich 2000). Forthe pur-
poses of this plan, initial recommendations for buffer set-backs
arelisted belowto preventdirectdamagetovegetation,aswell
asto protectwater quality.

R

o Atleast100feet (30 meters) forterrestrial species and
habitats(e.g.Closed conePine-Cypressandserpen-
tine areas)

¢ Atleast300 feet (90 meters) around/ alongriparian
zones, vernal pools, and other aquatic habitats (John
Herrick, CNPS, pers.comm.)

4.4 Restoration of Landscape Disturbance
Regimes

Grasslandsthat are not grazed, burned, or otherwise regularly
disturbedto keep them open can be type converted toshrub
communities.Thisprocessisevidentinsome areasatSaddle
Mountain where coyote brush isinvading grasslands at wood-
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land margins. As well asincreasing fire hazard, this conversion
resultsinloss of grasslands, and thusloss of the speciesthat
occupy them.

Saddle Mountain grasslands have an unusually high proportion
ofnative perennialgrasses. Aithoughthe grasslandfloraalso
containsmanynon-native annualspecies, theirdensityand
biomassis much diminished comparedwiththesamespe-
ciesgrowingon more productivesites.Many ofthe areasthat
support medusahead, which generally occurs on clay-rich soils,
haveawell-developedthatchlayerthatexcludesmostother
annualspecies.Innative grass-richareas, thisthatchlayerhas
developedbetweenthe perennialbunchgrasses. Medusahead
produces especially persistent and dense thatch, as its high silica
contentpreventsdead plantmatterfrom decomposing quickly.
Disturbance orremovalofexcessive thatchisessentialforger-
mination and growth of some native speciesincluding popcorn-
flowers (Plagiobothrysspp.), clovers (Trifoliumspp.), owl’s-clo-
vers (Castilleja spp.), cream cups (Platystemon californicus),
and red maids (Calandrinia ciliata) (Grey Hayes, pers. comm.).
Thatch managementand reduction of grassland canopy height
toallowgerminationand growth of small-statured forbsmay
be achievedthroughgrazingorburning,althoughtheseare
considered experimental forthe purposes of habitat enhance-
ment (DiTomaso and Johnson, 2006). Mechanical removal may
be preferable.

4.5 Management of Visitor Use Impacts

Recreational activities proposed to be allowed on the Preserve,
including relatively low-impact activities such as hiking and lim-
ited horsebackriding are welldocumented to have detrimental
effectson a variety of habitatsand individual species (e.g. Spahr
1990, Wilson and Seney 1994, Knight and Cole 1995, Liddle
1997,Maschinskietal. 1997, Yorksetal. 1997, Clarketal. 1998,
Leung and Marion 2000, Marion and Leung 2001, Thurston
andReader2001, TaylorandKnight2003,Holmesand Geupel
2005, Marion and Olive 2006). Direct and indirect effects of
visitor activities on the property’s natural and cultural resources
couldinclude:tramplingofplantsandassociatedlossof plant
populationviabilityandvegetationcover;soilcompaction
and associated increased runoff fromtrails; alteration of vernal
pooland otherwetland bottoms’ microtopography by people,
horses, or bicycles moving off-trail; oss of local plantand animal
diversityfromdeliberate collection of wildflowersand wildlife
(e.g.tadpoles);increased displacement or disruption of native
wildlife (including nesting endangered northern spotted owls);

displacement of native plant species by exotic plant species (vis-
itorsandtheiranimalsactasvectorsforinvasive species);loss of
vegetation and increased erosion associated with trail construc-
tion and expansion activities; littering and deliberate dumping of
refuse; and vandalism (including intentional damage to trees).

45.1 Visitor Use

Therelativeimpactofpeople travelingonfoot (hikers, bird-
watchers, and botanizers), horseback, and bicycle has been
the subject of debate among expertsin the field of recreation-
alecology.Impactsfromrecreationaluse ofwildlandscan

be classified into four categories: trampling, erosion, wildlife
disturbance,andspreadofnon-native plants. While allformsof
recreationimpactthe environment, foot, wheel, and hoof traffic
havedifferentlevelsandscopesofimpactandtheseimpacts
varyaccordingtoenvironmentalconditions.Forexample, all
typesofuse cause greaterimpactsduringwetweather (Delu-
caetal.1998). Withrespecttotrampling, allusergroupshave
beenfoundtoimpactvegetation by trampling, with graminoids
havingthe greatestresistance andrecovery capacity and shrubs
and trees experiencing the greatest long-term reductions in
diversity (Yorksetal. 1997).

Hikershave beenfoundtocauselesserosionaldamagethan
otheruser groups; wheels apply both compactionand shearing
forcesto the ground and may be more prone to channelize soil
and create gulliesthat exacerbate erosion processes (Lathrop
2003). The V-shaped ruts caused by bike tires can channel
waterandincrease erosionaswellascreate barrierstowild-
life movementbyfunnelingsmallanimalssuch aslizardsand
salamandersalongthetrail(Vandeman2008). Comparisons
between erosionalimpacts caused by horses and hikersshowed
thathorsescause greatersoildisturbancethanhikers(Deluca
etal.1998, Cole and Spildie 1998, Wilsonand Seney 1994). If
trailsare designed, constructed, and maintained to handle the
demands of planned user groups, however, impacts should be
minimal (Lathrop 2003).

Disturbance to wildlife has been found to occur with all rec-
reationalusergroupsandismore afunctionofdistance than
mode of travel (Taylor and Knight 2003), although a 2004
(Wisdometal.)studyfoundhigherprobabilityofelkmovement
from mountain bike activity than from hiking. Empirical evidence
suggeststhatmortality towildlifeisgreaterfrommountainbikes
thanhikersduetothespeedwithwhichbikestravel, theirhigher
distance from the ground, and their concentration on negotiat-
ing the trail (Vandeman 2008).
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Allrecreationalusersare potentialvectorsforthe spread of
non-native, invasive plants. Seeds can becomelodgedin cloth-
ing, bike mechanisms, accessories, and animal tailsand furand
laterbe droppedalongtrailsfarfromthe pointoforigin,spread-
ingnon-native and potentiallyinvasive plantsthroughoutwild-
lands. Horses are likely to have a greaterimpact than other forms
oftravel.Sincetheyoftenfeed orgrazein pasturescontaining
non-native plants, horses can deposit these plants’ seeds when
theyhave bowelmovementsalongthetrail (WellsandLauen-
roth 2007). The dung provides a nutrient-rich, moist growing
medium favorable forseedling germination and establishment.

Although severalstudieshave been conducted that conclude
mountainbikinghasnomoreimpactonwildlandsthanhiking
(Chiu and Kriwoken 2003, Spahr 1990, Taylor and Knight 2003,
Thurstonand Reader2001, Wilsonand Seney 1994), these con-
clusionsaredisputed (Vandeman2008).Thelargestimpact of
mountain bikers may have more to do with behavioral attributes
than mechanical effects. Mountain bikers travel faster overlon-
gerdistancesthanhikers,thusextendingtherange ofimpacts
fromasingle user. Additionally,the mannerofriding-including
skidding, braking,acceleration,andturning—ataccelerated
speeds-maycreate greatererosionthanthatexpectedfrom
moderate speedsused during experimental trials.

452 LowImpact Recreation

Ag+OpenSpaceintendsto enablerecreational accessonthe
Preservethatiscompatible with preservingthe conservation
values of the property. Recreation will be permitted on the
property only when consistent with resource management
objectives. Activitieswhichthreaten orendangervisitors, the
land orthe environmentwillnotbe permitted. Alowable uses
include hiking, wildlife observation and photography, picnicking,
interpretive and educational activities, and botanizing. Eques-
trianusewillbe limited to property patrolby trained volunteers
—currentlyresidentsofneighboring properties—whoarefamiliar
with the Preserve. The Volunteer Patrol will hike orride trailson
horsebacktoensurethatthesiteisbeingusedinaccordance
withthe managementplan.Theywillidentifyany constrained
parking conditions, vandalism, fences in need of repair, erosion
along trails, adverse conditions to wildlife, environmental, or cul-
turalresources,oranyotherconditionsthatwarrantAg+Open
Space’s attention. Horseback patrol will be restricted in sensitive
habitats and where populations of sensitive plant species have
beendocumented (seeFigure 8, Sensitive HabitatsMap,and
Confidential Appendix 16, Sensitive SpeciesOccurrences).
SincethePreserve doesnothavesafe accessforhorsetrailers,

equestrianuse willbe limited to those enteringthroughneigh-
boringpropertieswheresafeaccessispossibleandwhohave

completed an orientationandtraining program provided by Ag
+ Open Space representatives.

453 TrailUse

The primary purpose of the Preserveisto conserve Saddle
Mountain’s rich biodiversity and mosaic of complex habitats.
Recreationaluse ofthe Preserveisappropriate onlywhen

and where it doesnotimpactthe conservation purpose ofthe
acquisition.The Preserve provideshabitatforseveralspeciesof
sensitive plantsand animalsandimportantculturalresources.
Tobestprotectthe property’sresources,roadsandtrailsshould
be open only to hiking and limited horseback riding during those
times ofyearwhenimpactsare limited. Dogs are not allowed on
the Preservein orderto preventtrampling of rare or sensitive
plants and disturbance to wildlife and livestock utilized for vege-
tation management.

Select trail closures may be considered to protect sensitive
habitat,sensitive plantand animals,andvisitors. Trafficontrails
thatleadtoorpassclose tovernalpoolsshould berestricted
untilthe pools dry forthe summer. Exceptionsto trail closures
maybe madeforvolunteerpatrolmembers;however,horse
trafficshould berestricted onsteepslopesandwithinsensitive
habitatsduring the wintermonthsand volunteersshould be
instructedin properSOD protocoltolimitspread ofthefungus.

454 Outreach and PublicEngagement

Ag + Open Space providesregular outings, volunteer opportu-
nities, and/orworkdays, coordinated eitherby Ag + Open Space
staff and/or with other partner organizations. A schedule of
guidedhikesisprovidedonthe Ag+OpenSpacewebsite. Ag
+Open Space coordinates with other organizationsto provide
awiderange of appropriate activitiesand eventsthat highlight
the Preserve’s natural resources. These events include bird
watching, plantidentification, cultural history tours, watershed
education,and Preserve appreciation hikes.

Typesoffuture outreachand publicengagementonthePre-
serve mayincludethe developmentofadocentprogram, which
willbe comprised oftrained volunteerswho are authorizedto
provideguidedtoursforhikers.Ag+OpenSpace mayalsoplan
andhostpublicOpenSpacedaysthatwould offerhikesand
tourstothe public. Guidedtourswillbe hosted by Ag + Open
Spacestaffand partnerorganizationsandwillbelimitedtoan
appropriate number of visitors. Ag + Open Space staff willidenti-
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fy appropriate parking areas and establish a generalroute forthe
toursand outings.nadditiontovisitorinformation and public
opportunities, Ag+OpenSpacewillconductoutreachwhen
preparing or updating management plans or other environmen-
taldocumentationrelated tothe preserve.

455 LowlImpact Research

Appropriately reviewed and directed research ofthe Preserve’s
resources, natural processes, values, and uses by credentialed
researchersandscholarsortheirstudentswillbe encouraged.
Institutions fostering this research can include, but are not
limited to, universities, colleges, foundations, other non-gov-
ernmental organizations, federal, tribal, and state agencies,and
Ag +Open Space staff. Resultsfromresearch willbe used to
provide ascholarly basis for updates to thismanagement plan,
managementactivities, environmental educationandinterpre-
tive activities. All data and information acquired through studies
conducted onthe Preserve willberetained by Ag + Open Space

and made available to the public.

Researchsubjectsthatare considered highlyappropriate on
the Preserveinclude grazingregimes, serpentine plantcom-
munities, freshwaterwetlands, Sudden Oak Death,grassland
management,culturalresources,and othersubjectsthatad-
dressmanagementconcernsorsensitive habitats. Allresearch
must be conducted to minimize impact to the Preserve’s natural
resources including the removal of equipment used to conduct
theresearch.Removalofobjectsorspecimensorothercollec-
tionswillbe prohibited unlessclearlynecessaryandinsupport
ofthe property’sconservation purpose. Allresearch mustbe
approved by the General Manager prior toinitiation. Approval is
subjecttorevocationif the researchis subsequently determined
tobedetrimentaltopropertyresourcesorindividualsconduct-
ingtheresearchfailtoactinamannerconsistentwith Ag +

Open Space policies.

45.6 Environmental Education

Ag+OpenSpacewillworkwithpartneragenciesandorgani-
zationstoprovide environmentaleducationandinterpretive
activities on the Preserve. These activities could include classes
for school children and a self-guided interpretive trail. EQu-
cationalactivitiesforschoolchildrenand otheryouth groups
willbe conducted by Ag + Open Space partnersand will cover
topicsapproved by Ag+OpenSpace.Educational activitiesthat
supportPreserve managementsuchaswildlifeandbotanical
surveys,invasive plantremoval,andrestorationprojectswillbe
apriority. The Preserve’sculturalresourceswillbeincluded as

appropriate; however, locations of sensitive resources, sensitive
animal habitat, and cultural resources will be protected.

Interpretive activitieswillreachouttoabroadersegmentofthe
publicand willinclude information about potential harm caused
by off-trailhiking, andlittering aswellasinformationaboutthe
Preserve’s natural resources and opportunities to participate in
invasive speciesremoval andrestoration projects.

45.7 Avoiding Impacts to Sensitive Resources

All human recreational activities on the Preserve have the
potentialtocausedamagetothe property’ssensitiveresourc-
es(i.e.rarespecies,sensitive habitats,and culturalresources).
However, there are a number of common-sense measures that
have been suggested to manage potential visitor use impacts.
Implementing these would go along way toward preventing the
degradationoroutrightlossofthe property’ssensitive habitats
resources. Initial recommendations to ameliorate visitor use
impactsinclude:

Limit visitor activities to established trails: Encourage use of

existing trailstoroute visitorsaround or away fromsensitive ar-
eas(e.g.individualrare plantoccurrences, serpentine outcrops,
and archaeologicalsites) to prevent direct trampling of plants
and wetlands; to avoid flushing wildlife; and discourage collec-
tion of artifacts.

Properly maintain trails: Maintain trails to prevent excessive

wear and erosion, reducing sedimentinputinto nearby water
bodies.

Limit types of visitor activities: Only relatively low-impact activ-

ities (hikingandlimited horsebackriding)should be allowedon
the property, and the likely effect of each activity should be care-
fully evaluated before making a final determination aboutwhich
activities are appropriate. Off-road vehicles, biking, hunting, and
fishingshouldbeactively preventedandrestrictionsenforced.

Establish buffers and prevent or limit access to particularly

sensitive areas: Close portions of existing trails (seasonally
orpermanently) knownorsuspectedtoimpinge onsensitive
resources(e.g.rare plantsandhabitats,spotted owlnestsites,
archaeologicalsites). If feasible, erectfenced exclosuresaround
discrete habitats (e.g. vernal pools, serpentine outcrops) to
prevent people and animals from trampling plants. Discourage
visitoruse of certainareaswhenimpactpotentialisespecially
high, especially during the rainy winter season.
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Preventdamagetoandlootingofarchaeologicalsites: Any

future facilities construction and improvements should be
plannedtoavoid culturalresources.|ftrailsandroadscanbe
routedawayfromresourcesthiswillserve asmitigationontwo
levels; first the constructionimpact will be avoided, and second
the foottraffic (and potential collectors) willbe directed away
fromresources.

Maodifyvisitor behavior: Postsignsand/orconstructkiosksto

educatevisitorsaboutsensitiveresourcesanddirectthemto
behave appropriately (e.g.remain on trails, leave flowers un-
picked,nodogsallowedonPreserve, pickuplitter,etc.).

Limitfactorsfavoringintroduction of exotic plantspecies:

Limit visitor access points (e.g. trailheads). People and domestic
animalsareexcellentvectorsforinvasivespeciesandtrailsare
effective conduitsofthese speciesto backcountry areas. Infact,
exotic species richness has been found to negatively correlate
withdistancefromthetrailhead (Benninger-Trauxetal.1992).
Conduct trail-side monitoring and targeted plant removals

whereinvasives are found.

458 Potential Access Roads and Trail Locations

Toreduce the spread of non-native invasive plants, the number
ofaccesspointsshould be limited. Currently, the mostdirect
and safe accesslocation for the majority of visitorsis the Cleland
Ranch Road entrance. Existing trail and road locations pass
nearsensitive plantpopulationsandthroughsensitive habitat.
ClelandRanchRoadisclosetomontaneriparianhabitatand
twoidentified populationsofNapafalseindigo.TheErland-Cle-
land Tie Road passes through a cultural resource area that
shouldnotbe exposedtoanytype ofgrounddisturbanceand
theroute also containsother culturalresourcesthatshould be
protectedfromvisitortraffic. Thisroad and Alpine CreekRoad
passthroughor close tosensitive planthabitatand montane
riparianhabitat.EflandSpurRoadand Cabinand CabinSpurl
passthrough sensitive plant habitat and Cabin, Cabin Spur1 and
CabinSpur4 passthrough areas containing culturalresourc-
es.Alloftheseroadshave beenidentifiedasroadsthatwillbe
maintained orupgraded formaintenance and visitoruse when
thePreserveisopentothe public. Care mustbetakenduring
maintenance and upgrading tolimitimpactstothe Preserve’s
sensitiveresourcesandif possible, theyshouldbereroutedto
lesssensitive areas.

Alpine CreekTrail,whichconnectsthe Erland-ClelandTietothe
Erland Spur,and thelower half of the Upper Alpine Creek Trail

willbe closed. Aroad enteringthe easternsectionofthe north-
ern parcel within sensitive plant habitat will be decommissioned.

459 Infrastructure Improvements

In keeping with the preservation goals of thismanagement plan,
infrastructure development will be kept to a minimum. Cur-
rently, Preserve visitorsaccessfromClelandRanchRoadand
parkinasmallmowedareaaboutahalfmileintothe property.
Thisparkingareacanaccommodate approximately 15 cars;no
improvementorexpansion ofthisparkingareais planned.

Ag+OpenSpaceinstalledanelectricgateattheentranceto
the property at ClelandRanchRoadin July 2015.Thisgreatly
improves the security of the property, and ensures that accessis
only allowed to trained docents, volunteer patrollers, and those
folkswhohavebeengiven Ag+OpenSpaceauthorizationto
enterthe Preserve.

4.6 Monitoring and Evaluation

Todate, Ag + Open Space has not established a formal monitor-
ing programofitsfee properties. The following monitoringand
evaluationrecommendations are presented as potential future
managementstrategiesor asresearch opportunities.

4.6.1 Monitoring Protocols

Monitoring protocolsshouldbe designedtobe abletodeter-
mine whether specific objectives of this Plan are being met. The
SocietyforEcologicalRestoration (SER)recommendsmonitor-
ing ofawiderange of ecological properties, including vegeta-
tion diversity and structure, and other ecological processes that
canincludewildlife use of sites, herbivoryon plantedspecies,
predation,and changesinsoilprocesses(Stromberg, D’ Anto-
nio, YoungandKephart,2007).Datashouldbe collectedand
recorded,notonlyforthetreatedrestorationsite, butalsofora
comparablereferencessite. Photographic monitoring overtime
fromfixedlocationsis arelatively simple,low-costmonitoring
technique that can supplement quantitative data collection.
Paired photographs from fixed locations can be useful tools in
explaining complexchangesovertime.

Following are a number of regionally appropriate peer-reviewed
protocoland guidanceresources:

¢ Callifornia Salmonid Stream Habitat Restoration Manual,
CaliforniaDepartmentofFishand Wildlife.1998. http://
www.dfg.ca.gov/fish/Resources/HabitatManual.asp

@ 61« SADDLE MOUNTAIN OPEN SPACE PRESERVE MANAGEMENT PLAN
=


http://www.dfg.ca.gov/fish/Resources/HabitatManual.asp

R

Photo-Monitoring for Better Land Use Planning and
Assessment,RangeLand Monitoring Series,Publica-
tion 8067, University of California Division of Agricul-
ture and Natural Resources. 2003. http://anrcatalog..
ucanr.edu/pdf/8067.pdf.

Measuringand Monitoring PlantPopulations.Bureau

of Land Management. BLM Technical Reference 1730-
1. BLM Technical Reference 1730-1. http://www.bim..
gov/nstc/library/pdf/MeasAndMon.pdf
CaliforniaNative PlantSociety Relevé Protocol. Cal-

iforniaNative PlantSociety Vegetation Committee.
Revised 2004. http://www.cnps.org/cnps/vegetation/

pdf/cnps_releve_protocol_20070823.pdf.
Morse, L.E.,J.M.Randall,N.Benton,R.Hiebert,andS.
Lu. 2004. An Invasive Species Assessment Protocol:

Evaluating Non-Native Plants for Their Impact on
Biodiversity.Version 1.NatureServe, Arlington, Virgin-
ia. http://digitalcommons.usu.edu/cgi/viewcontent._

cqgi?article=1536&context=govdocs

Standard Operating Procedures for Collecting Benthic
Macroinvertebrate Samples and Associated Physical
and Chemical Data for Ambient Bioassessment in
Callifornia. State WaterResources ControlBoard. 2007.

http://www.waterboards.ca.gov/water_issues/pro-

grams/swamp/docs/phab_sopr6.pdf
SWAMP - Clean Water Team Citizen Monitoring
Program Guidance Compendium for Watershed

Monitoring and Assessment. State Water Resources
ControlBoard. http://www.swrcb.ca.gov/water_issues/

programs/swamp/cwt_guidance.shtml.

GrazingHandbook, AGuideforResource Managers
in Coastal California. Sonoma Resource Conservation
District. http://sonomarcd.org/documents/Graz-

ing-Handbook.pdf.

Handbook for Forest and Ranch Roads. Pacific Wa-
tershed Associates. 2014. Available for download at
Mendocino County Resource Conservation District
website. http://www.mcrcd.org/.

Monitoring of Erosion Sites

Effective erosion management evaluation employs a road
treatment-based monitoring strategy typically using standard
photo points. These established annual photo points compare
thetreatmentsitesovertimetoobserve visible erosion after
thefirstyear.Becauseitisverydifficultto directly measure
sedimentsavings on asingle project ortreatmentsite, repeat-
edinspectionsarerecommended,includinginspections after
significantstormeventsthrough the firstwinter or two, and

annually thereafter.

Monitoring of Exotic/ Invasive Species

On-the-ground monitoringisanextremelyimportantaspect
toasuccessfulinvasive speciesmanagement program. Mon-
itoringdoesnotnecessarilyrequire extensive datacollection
andanalysis,unlessthe programisaresearchproject.Simply
visitingthetreatmentsitesonaregularbasis, keepinggood
records,and performingre-treatment atappropriatetimescan
leadtoasuccessfulinvasive plant controlprogram. Documen-
tationofmethodsused, timing,and otherrelevantfactorsis
importantsofutureland managersdonothaveto“re-invent
thewheel.” Monitoringresultscan be published orpresent-
ed at conferencesto expand the knowledge base within this
relatively new field. Fully successful treatment requires an
adaptive management approach (Section 4.7, Adaptive Man-
agement). Mosttreatmentmethodswill cause some degree of
disturbancethatmay createtemporarily favorable conditions
forotherinvasive species,soarevegetationprogrammay
also be an appropriate component of maintaining some sites.
Follow-up treatments that utilize an additional/ supplementa-
ry controlmethod may be the bestapproachfordealing with
changing conditionsovertime.

4.6.2 Evaluation and Monitoring Indicators

The evaluationmethodistobe developedforeachproject
accordingtothe specificationsof each project’sgoal(s) and

the dataindicatorsthat are applicable forthat project. Various
methods can determine the success of the intended outcome of
theimplemented managementstrategy (Table 4.1). If the man-
agementstrategyemployedtoremovethetargetspecieshas
unintended or undesirable results, the adaptive management
frameworkdescribedinSection4.7 allowsforthere-evaluation
and modification ofthe managementstrategy.
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Table 4.1 Data Indicators to Measure Progress toward Recommended Management Strategies

MANAGEMENT
STRATEGY

MANAGEMENT
ACTIVITY GOALS

DESIRED OUTCOMES

EVALUATION STRATEGY

INTERIM MILESTONES

QUANTIFICATION OF
INDICATORS

Erosion Control/
Sediment
Reduction/ Water
Quality Maintenance

Improve road
drainage features
preventing road-
related erosion

Reduce fine sediment
sources from entering
water ways and
detrimentally affecting
aquatic habitat

Monitoringroadtreatmentsites
using photo points; bioassess-

ment and macroinvertebrate

samplingtoassesswaterquality
andaquatichabitatcondition

changes; turbidity or suspended
sedimentmeasurementstoas-
sesschangesin quality ofrunoff
fromimprovedroads

Minimal erosion on
improved road networks
and decreased suspended
sediment and sediment
deposition downstream of
improved road networks

Prevention of 1,900 yards

of sediment entering target
drainages(Weeks, Alpineand/or
Van Buren Creeks); no decreasein
thebaselinelBlscore;decreasein
turbidity or suspended sediment
concentration

Exotic/ Invasive
Species
Management

Remove and reduce
population viability
of invasive plant
species

1. Reducetargetspecies
numbers in treated
areas

2. Increase native plant
species

Comparison of infested areas
receiving treatment over time
using GPS vegetation mapping,
coupled with random quadrat

analysis for percent cover

Annual decrease of

the area infested with
target species based on
removal and treatment
and associated increase of
non-invasive species

10% annual decrease areal
coverage of target species

Sensitive Habitat
Enhancement/
Native Plant
Revegetation

Introduce native
plant competition to
reduce the re-colo-
nization of invasive
plants; Prevent
erosion by stabilizing
erosion-prone areas
with the installation
of native vegetation

1 Increasein native
plantcoverage

2. Decreaseerosionand
fine sediment delivery
toaquatic habitats

Comparison of percent cover
with native grasses and forbs
in seeded areas; survival rates
of installed plants; comparison
of infested areas receiving
treatmentovertime using GPS
vegetation mapping

Increased ground cover
with native plant species,
decrease in areal coverage
of bare ground

90% establishment of planted
native species; a minimum survival
rate of 65%ayearafterplantingis
implemented




4.6.3 EvaluationofErosionControland SedimentReduction

Erosion management evaluation will employ a road treat-
ment-based monitoring strategy using standard photo points.
These established annual photo points will compare the
treatmentsitesovertime to observe visible erosion after the first
year. Because it is very difficult to directly measure sediment
savingsonasingle projectortreatmentsite, PWArecommends
repeated inspections, after significant storm events through the
firstwinterortwo, and annually thereafter. Due tothe ground
disturbance associated with the road improvement project,
runofffromthefirstwinterfollowingimplementationisexpected
toyieldsedimentasthetreatmentsitessettleand adjust. Once
thisinitialadjustmentiscompleted, thereisnotexpectedtobe
anydetectableroadsurface erosionatthe treatmentsites.

Whileideallythesuccessofanimprovedroad networkwould
be evaluatedintermsofimprovementtoaquatic habitat,since
thetargetwatersheds(Weeks, Alpineand VanBuren)are not
containedentirelywithinthe Preserve,and consequentlythe
sedimentimpacts are not limited to the road drainage networks
onthePreserve,itisnotpossibletoevaluatesuccessoftheroad
improvementsonthe Preserve entirely via creek conditions.
Whileusingbioassessmentofbenthicmacroinvertebratecom-
munities to evaluate improvements to water quality and stream
habitat conditions could be one evaluationtool,itwould need to

be correlated with aroad-based project assessment parameters.

Targeted turbidity measurements can be taken atroad-related
runoffoutlet points,such as culvertoutlets.In ordertoemploy
thismethod,baseline,or pre-project, turbiditymeasurements
should be taken at comparable runoff outlet pointsso that the
backgroundconditionscanbe establishedagainstwhichto
measureimprovement. Ameasurableimprovementinterms
ofturbiditywould be adecreasein Nephelometric Turbidity
Units (NTUs) or Suspended Sediment Concentration (SSC)
volume contained in the runoff. When establishing runoff outlet
monitoring points, it should be noted that hydrology of the road
systemwillchangethroughimplementation,andthussome
runoffoutletpointsmay change aswell. Thislevelof monitoring
would be time-intensive and expensive.

There has not been extensive water quality monitoring conduct-
ed on any of the creeks flowing through the Saddle Mountain, so
baseline conditionsof waterquality (i.e. priorto erosiontreat-
mentsor plantrevegetation) arenotdeterminedforthe prop-
erty.Becauseenvironmentalconditionsvarywithin,between,

and amongyears, afully accurate depiction of stream conditions
would require ongoing data collection over multiple years. Some
traditional quality parameters (e.g. temperature, dissolved oxy-
gen, pH, conductivity, stream height) can be measured continu-
ously usingin situ (on site) dataloggers.

In 2008, continuous temperature monitoring data loggers were
deployed attwolocationson WeeksCreekasitrunsthrough
the Preserve. These loggers collected water temperature data
every half hour from May to October of 2008. Continuation
and expansion ofthismonitoring programshouldbe consid-
eredonVanBuren, Alpine and Weeks Creeksin orderto assess
and evaluate aquatic conditions on the property. Additionally,
benthic macroinvertebrates sampling (bioassessment) con-
ductedinthespringand/orfall, alongwith an assessmentof
streamflow and channel conditions, couldindicate changesin
aquatichabitatqualityparameters. Adiscussionandlisting of
various published monitoring resources that include monitoring
datacollectedintheupperMarkWestCreekwatershedinthe
vicinityofthe Preserve aresummarizedin Appendix12, Water
Qualityand Habitat Assessments, Methods and Protocols.

4.6.4 Evaluationof Exotic/ Invasive Species Control

Evaluation of invasive plant control treatment will require a
monitoring plan to be finalized once the treatment method(s) is
finalized. Asuite ofinvasive plantcontrolmethodsarerecom-
mendedfor prioritytargetspecies.The monitoring planshould
address the major objectives of the invasive plant control treat-
mentincluding detecting and quantifying the changein plant
speciescompositionofthetreatedareasandthedecreasein
areal coverage oftargetspeciesin the infested area. Monitoring
approachescouldinclude boundary mapping, whichisthe an-
nual mapping of the perimeter of a plant population to monitor
changeinthe areaoccupied bythe population, utilizing photo
pointsto evaluate the extent of the plant population overtime,
and measurement of percent cover oftarget species. Each of
these methodsrequiresand Ag + Open Space policy states that
theresultsof pestcontrolactivitiesshouldbe “monitoredand
comparedtoabaselinetodeterminetheeffectivenessofthe
controlactionand describe unanticipated effects” (Ag+Open
Space, 2008).

Forallplantcommunity monitoring, whetheritberelatedto
invasive plantremoval or native plantinstallation, the scale and
intensityofthe monitoringmustbe determinedbasedonthe
projectgoals. AccordingtoElzinga, etal,
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“Clearly, asyou increase the scale and intensity you willknow
more about the species and its trend and status, but the
monitoring willbe more expensive. With limited funds, you
can monitorone orafewspeciesat alarge scale and highin-
tensity,ormorespeciesatamorelimitedscaleandlowerin-
tensity. The setting of prioritiesis the first step in determining
theimportance and number of species and/or populations
thatrequireattention,the monitoringresourcesthatshould
beallocatedtoeach,andthe complexity ofthe objectivefor
eachspeciesor populationthatcan be monitored.”

The general recommendation is that the most sensitive habitats
and/or rarest plant species should be monitored most intensive-
ly (i.e.thevernalpoolsand/orClaraHunt’smilk-vetch),whilethe
lesssensitive habitatsshould be monitoredlessintensively ata
largerspatialscale.

4.7 Adaptive Management

Adaptive managementis a structured, iterative process of edu-
cated decision-making whereresultsare evaluated and actions
adjustedinordertoimprove future managementbasedon
whathasbeenlearned. Adaptive managementaimstosimulta-
neously maximize one or more resource objectivesand accrue
site-specificinformationneededtoimprovefuture manage-
ment. Adaptive managementisoftencharacterized as“learning
by doing” and can changethroughoutthe course of a project.

Ag+OpenSpace’sOpenSpacePreservePolicies(Ag+Open
Space, 2008) point out that “management activities and moni-
toring are linked activities” and states that the employment of an
adaptive management process “uses feedback from research
andmonitoringtoevaluatethe managementactions;thisen-
ablesthe District to modify or continue to support management
objectives and strategies.”

R

4.7.1 Long Term Maintenance and Monitoring

Monitoringisakeycomponentofadaptive management.
Monitoringthe outcomesof managementactionsprovides
the information necessary to adjust management strategies or
implementation actions to achieve desired results. As monitor-
ing datafromindividual projectimplementation are gathered
and evaluated, direction toward stated goals and objectives
willbe evaluated. Where progressis beingmade toward goal
achievement,long-termmaintenancewillbeinitiated, with
monitoring and data analysis continuing to provide feedback
into the management process. If monitoring data analysis indi-
catesthat projectimplementationis not creating or maintaining
desired conditions, alternative strategies will be reviewed, and
the optimalstrategy orstrategieswillbeimplemented.Long-
termmonitoring willcontinue, withsubsequentdataanalysis
providing feedback to measure each subsequent implemen-
tation activity untilprogresstowardsobjectivesisachieved.
See Appendix 14, Monitoring Approaches forRecommended
Management Strategies, for a list of recommended monitoring
protocols, suggestedresources,and targetoutcomes.

4.7.2 Project Assessment and Evaluation

The establishment of a monitoring plan for the habitat enhance-
mentprojectsrecommendedonthePreserveisnecessaryto
assessthe on-goingmanagementofthe property,thesuccess
of projects implemented for habitat enhancement and the
impactsofvisitoruse,aswellasforcompliance withthe Open
Space Preserve Policies (Ag + Open Space, 2008). The em-
ploymentofan adaptive managementstrategyforthe ongoing
management and monitoring planning allows for the opportu-
nity to reprioritize and/or improve management approaches in
responsetounforeseenconditions.Basedonthe OpenSpace
Preserve Palicies, “habitatmonitoring willbe the primary basis
for evaluating the effectiveness of management actions,” with
the goalofmanaging preservelands*“primarilyforbiological
integrity, ecosystem health, and biological diversity” (Ag + Open
Space,2008).Thisshouldbe the guiding principalforevaluation
and adaptation of ongoing enhancement and management
activities. See Table 4.2 for a matrix of suggested adaptive
management monitoring approaches for the priority strategies
recommendedinthisplanandin Appendix14,Monitoring Ap-
proachesforRecommended ManagementStrategies.
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Table 4.2 Adaptive Management Approach to Monitor Recommended Management Strategies

MONITORING | PROTOCOL RESOURCE IMPLEMENTATION TIME MONITORING MANAGEMENT | PRIORITY
TYPE HYPERLINK PERIOD OBJECTIVE OUTCOMES
STRATEGY: EROSION CONTROL AND SEDIMENT MANAGEMENT
Culvert Modified CDFW Upslope | http://www.dfg.ca.gov/ Fall, and after large storms that | Culvert and culvert | Culvert High
Assessment Inventory fish/Resources/ have mobilized debiris, to inform| plug condition maintenance
HabitatManual.asp necessary maintenance to avoid
culvert failure and related erosion

Photo Photo-Monitoring for Better | http://ucanr.edu/sites/ | 1. Before/after project Erosion remediation | Erosion High
monitoring Land Use Planning and UCCE_LR/files/180920. | implementation monitoring remediation of

Assessment pdf 2. Every spring problem sites
Turbidity SWAMP - Clean Water http://www.swrcb.ca.gov/ | Earlywinterafterstormshave Trend analysis of Assessing ongoing | Low
and/or Total Team Citizen Monitoring water_issues/programs/ | mobilized debris sediment impacts to | sediment impacts
Suspended Program Guidance swamp/cwt_guidance. aquatic habitat over| to aquatic habitat
Sediment Compendium For shtml long-term
Concentration | Watershed Monitoring and

Assessment
Aquatic Standard Operating http://www.waterboards. | 1. Baseline priorto Trend analysis of Assessing ongoing | Medium
Bioassessment | Procedures for Collecting | ca.gov/water_issues/ | implementation sediment impacts to | sediment impacts

Benthic Macroinvertebrate | programs/swamp/docs/ | 2. Every spring aquatic habitat over| to aquatic habitat

Samples and Associated swamp_sop_bio.pdf long-term

Physicaland ChemicalData

for AmbientBioassessment

in California
STRATEGY: EXOTIC/ INVASIVE PLANT SPECIES MANAGEMENT
Invasive plant Measuring and Monitoring| http://www.blm.gov/ 1. Baseline prior to Invasive plant Assessing success/ | High
population Plant Populations nstc/library/pdf/ implementation of management | population control | response of
boundary MeasAndMon.pdf strategies monitoring invasive plant
mapping 2. Every Spring removal efforts on

a macro-scale

Photo Photo-Monitoring for Better | http://ucanr.edu/sites/ | 1. Before/after project Invasive plant Assessing success/ | High
monitoring Land Use Planning and UCCE_LR/files/180920. | implementation population control | response of

Assessment

pdf

2. Every spring

monitoring

invasive plant
removal efforts on
a macro-scale



http://www.dfg.ca.gov/
http://ucanr.edu/sites/
http://www.swrcb.ca.gov/
http://www.blm.gov/
http://ucanr.edu/sites/
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MONITORING | PROTOCOL RESOURCE IMPLEMENTATION TIME MONITORING MANAGEMENT PRIORITY
TYPE HYPERLINK PERIOD OBJECTIVE OUTCOMES
Percent cover | Measuring and Monitoring| http://mwww.bim.gov/ 1.Baseline prior to Plant species Evaluation High
estimates (1 m? | Plant Populations nstc/library/pdf/ implementation of composition in of species
quadrats) MeasAndMon.pdf management strategies treated areas composition
2. Every Spring response to
invasive plant
removal efforts
SOD Diagnosis and Monitoring | https://www. Every spring Trend analysis Assessing SOD | Low
monitoring of SOD, University of npdn.org/system/ of Sudden Oak occurrence
California Cooperative | files/fGPDN%20 Death spread
Extension. Pest Alert 6. Ramorum%20blight-
diagnosis%20and%20
monitoring%20
March%202002.pdf
STRATEGY: SENSITIVE HABITAT ENHANCEMENT
Survival Measuring and Monitoring| http://www.bim.gov/ Every spring Percent survival | Planting High
monitoring Plant Populations nstc/library/pdf/ and resulting maintenance
revegetation MeasAndMon.pdf density of installed | adjustment to
projects, direct riparian plants ensure survival
counts and/or replanting
to augment loss
Photo Measuring and Monitoring http://ucanr.edu/sites/ | 1. Before/after project Monitor changes Assessing success | High
monitoring Plant Populations UCCE_LR/files/180920. | implementation in vegetation of native plant
pdf 2. Everyspring composition in revegetation
sensitive habitats efforts
Percent cover | Measuring and Monitoring| http://www.bim.gov/ 1.Baseline prior to Total percent Assessing High

estimates (1 m?
qguadrats)

Plant Populations

nstc/library/pdf/
MeasAndMon.pdf

implementation of
management strategies
2. Every Spring

cover and
plant species
composition in
treated areas

success of native
forb and grass
seeding efforts

STRATEGY: SOD AND FIRE MANAGEMENT



http://www.blm.gov/
http://www/
http://www.blm.gov/
http://ucanr.edu/sites/
http://www.blm.gov/
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MONITORING | PROTOCOL RESOURCE IMPLEMENTATION TIME MONITORING MANAGEMENT PRIORITY
TYPE HYPERLINK PERIOD OBJECTIVE OUTCOMES
SOD Diagnosis and Monitoring | https://www. Spring Trend analysis Assessing SOD | Low
Monitoring of Sudden Oak Death. | npdn.org/system/ of Sudden Oak occurrence
University of California files/GPDN%20 Death spread
Cooperative Extension. Ramorum%20blight-
Pest Alert 6. diagnosis%20and%20
monitoring%20
March%202002.pdf
Fuel Load Fuel Load http://www.treesearch. | Late summer / Fall Measure fuel Assessing fire risk| Medium
Monitoring Sampling Method. US fs.fed.us/pubs/24059 potential: duff
Forest Service profile; dead
debris & cover
STRATEGY: WATER QUALITY MONITORING
Continuous Forest Science Project http://www. Continuous temperature Trend analysis of | Assess success of| Medium
Temperature | Stream Temperature waterboards. loggersdeployedduringlow- | water temperature| sensitive habitat
Monitoring Protocol ca.gov/water flowsummerandfallmonths | as a gauge of enhancement
issues/programs/ when stream temperatures aquatic condition| projects
tmdl/records/ limitaquatic habitats e.g. riparian
region_1/2003/ref1761. revegetation
pdf
Biological Standard Operating http://www. 1.Baseline prior to Trend analysis of | Assess trends to | Medium
Monitoring Procedures for Collecting | waterboards.ca.gov/ | implementation of biological integrity | aquatic habitat
BMI Samples and water_issues/ management strategies of aquatic habitat | in response
Associated Physical programs/swamp/ 2. Every Spring to Preserve
and Chemical Data for | docs/swamp_sop_bio. management
Ambient Bioassessment | pdf activities
in CA
Flow Standard Operating https.//www.epa.gov/ | Continuous stage monitoring | Trend analysis of | Assess stream Medium
Monitoring Procedure for Stream sites/production/ stations should be established | stream flow flow response
Flow Measurement files/2015-06/ year round and corresponding to Preserve
documents/modules. stream flow should be management
pdf measured every 2-3 weeks activities

throughout the year



http://www/
http://www/
http://www/
http://www.epa.gov/

5. PRIORITY PROJECT publicsafetymeasures.Naturalresource managementissues

IMPLEMENTATION that should be addressed in the immediate-term are (1) erosion
from roads and other sources causing sediment delivery into the
property’s creeks, and (2) invasive plant species controls/ native

5.1 Erosion and Sediment Control Projects .
plantcommunity enhancement.

Priority projects will focus on addressing issues that threaten

S . . . 5.1.1 Erosion Remediation Projects
the ecologicalintegrity of the Preserve, as well asimplementing

Figure 17. Road and Trail Treatment Areas
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RecommendationsfromthePWAroad assessmentconduct-
edonthePreservein2008 andreevaluatedin2015include
treating®25 ofthe 36identifiedroad/trailsitesand 3.10 milesof
3.35 hydrologically connected road/trail assessed for erosion
control and erosion prevention. Individual road related treat-
mentsitesinclude 15streamcrossingslocated throughout
theroadnetwork,sixgulliesonthe Cabin,Erland-ClelandTie,
PG&E,andWellheadroads,andtwositesofbankerosionon
theErland-ClelandTieRoad.Duetoaccessconstraints,itisrec-
ommended that Alpine Creek Road, Alpine Creek Trailand Van
BurenSkidbe permanentlyclosedandabandonedinplace.

Stream crossing treatments are primavily implemented to
reduce the risk of catastrophic failure and sediment delivery re-

9 Alltreatment prescriptionsfollowguidelinesdescribedin
theHandbookforForest,Ranch,andRuralRoads(Weaver,
Weppner,andHagans,2014),aswellasPartsIXand Xofthe
California Department of Fish and Wildlife Salmonid Habitat
Stream Restoration Manual (Taylor and Love, 2003; Weaver et
al.,2006).Overviewsofconstructionandinstallationtech-
niquesforthe recommended erosion controland prevention
treatmentsare providedin Appendix7.

sultingfromsaturationofroadfillorstreamdiversionalongroad
surfaces.Forthe mostpart,armoredfillcrossingsare prescribed
throughoutthe project area because of the low volume of traffic
andgreaterlongevity. Armoredfill crossingsdo nothave the
potential to plug like a culvert, and by design alleviate diversion
potential.Forthe Preserve,itisrecommendedthatone culvert
bereplacedonPlumRanchRoadandthat10wetcrossings (7
armoredfill crossingsand three fords) be constructed to min-
imize erosion potential. Approximately 90 cubicyardsofrock
armorwillbe required to build the 7 armored fill crossings.

Field measurements show that approximately 1,000 square
feetofasphaltand 72 cubicyardsofroadrockwillneedto
bereplaced following treatment. An important final step to
implementing the recommended erosion remediation for the
Preservewillbereplacingroad pavementremovedduringin-
stallationofditchreliefculvertsand culvertsatstreamcrossings
onPlumRanchRoad,aswellasre-rockingtheroadsurfaceon
the northernmost section of the Erland-Cleland Tie Road. A
summaryoftreatmentsadvisedfor priority erosionsitesatSad-
dle Mountainis presented below (Tables5.1and 5.2).

Table5.1. Recommended treatmentsforsedimentdelivery sites and associated road segments, Saddle MountainRoad and

Trail Erosion Assessment Project, Sonoma County, California.

TREATMENT TYPE NO. | COMMENTS

% Armor fill face 1 | Armor the outboard fill face at site #1 using 2 yd® of riprap.
” § Culvert (replace) 1 Replace an undersized, poorly installed, or worn out culvert (site #24).
AR
UEJ ;, Trash rack 1 Install at culvert inlets to prevent plugging (site #24).

c
E |3
é g Construct 2 ford (site #11 and 15) and 11 armored fill crossings
Ele Wet crossing 13 | (site #2, 4,7, 8, 13, 18, 20, 21, 22, 27, 34) using 80 yd® of rock armor.
2
9 Z Critical dip 1 Install to prevent stream diversions (Site #24).
& - At18sites,excavate andremove atotalof192yd®ofsediment, primarily at
o g Soil excavation 18 | fillslopesand stream crossings (site #1,2,4,7,8,11,13,15,18,20,21,22,24, 26,
n | O 27,31, 33, 34)

R
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Rolling dip 87 | Install to improve road drainage.
% é Cross road drain 2 Install to improve drainage on decommission roads

5 £ {
0wl 8 ® 3 Installditchreliefculvert| 3 Install or replace ditch relief culverts to improve road surface drainage.

@ T %
|_
i
= £y

o -
ﬁ g 3 Outslope road and 15 | Atl5locations,outsloperoadandremoveditchforatotalof8,038ftofroadto
E 5 % remove ditch improve road surface drainage
w 80
O o s
n
o Paving 4 | Repave atotal of 900 ft>ofroad at 1 stream crossings, and 3 ditchrelief
7 culvertinstallations.
9,: E Road rock (for road At2locations, use atotal of 90 yd3ofroad rocktorock the road surface
8 5 surfaces) 2 | at3rolling dipsand 520 ft ofroad outsloping.

Table5.2. Recommended treatments for maintenance sites and associated road segments, Saddle MountainRoad and Trail

Erosion Assessment Project, Sonoma County, California.

TREATMENT TYPE NO. | COMMENTS

Clean culvert inlet 1 At Site #25, clean the inlet and outlet of the ditch relief culvert.

Rolling dip* 6 | Install to improve road drainage.

Outslope road and remove ditch 1 Atllocation, outsloperoad andremove ditch for 150 ftofroad toimprove
road surfacedrainage

Road rock (for road surfaces) 1 Atllocation,useatotaloflSyd3 ofroadrocktosurfacetheroadatalocation
of road outsloping.

5.1.2 Water Quality Improvement Projects

Water qualityis closely linked with erosion potential,andsois
included herein. However, addressing “water quality” asasingle
issue is not a priority of this Plan. Water quality monitoring
shouldbe conductedin conjunctionwithsedimentreduction
efforts, to ensure efficacy of erosion control projects. Monitoring
of indicators for three key attributes is advised: physio-chemical
monitoring (e.g. turbidity), biologicalmonitoring (e.g. benthic
macroorganisms), and streamflowmonitoring (e.g.stage gauges
with continual data storage). A sample monitoring methodology
isdescribedindetailin Appendix12, WaterQualityandHabitat
Assessment, Methods and Protocols.

R

5.1.3 Erosion Treatment Priorities and Needs

Treatment“immediacy”isaprofessionaldetermination of

the urgency of response necessary to alleviate a threat. Table
5.3indicatesthatofthe 25inventoried sedimentsource sites
recommendedfortreatment,sixare assignedanimmediacy
ratingof high-moderate, 12 are assigned animmediacyrating of
moderate ormoderate-low,andsix are assigned animmediacy
rating of low (includes maintenance site).
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Table 5.3 Treatmentimmediacies and potential sedimentdelivery volumesforeachrecommended treatmentsite, Saddle Moun-

tain Road and Trail Erosion Assessment Project, Sonoma County, California.

ESTIMATED FUTURE LENGTH OF ADJACENT
TREATMENT SEDIMENT DELIVERY FOR HYDROLOGICALLY CONNECTED
SITE # | SITE TYPE IMMEDIACY" THE SITE (YD%)® ROAD (FT)©
1 Bank erosion ML 5 220
2 Stream crossing M 6 715
3 Gully HM 24 1,800
4 Gully HM 3 96
5 Bank erosion HM 0 1,350
6 Stream crossing L (0] 289
7 Stream crossing M 7 40
8 Stream crossing HM 7 260
9 Stream crossing M (0] 2,380
11 Stream crossing M 0 1,000
12 Gully L (0) 1,104
13 Stream crossing ML 1 795
14 Gully (maintenance site) L - -
15 Stream crossing ML 17 1,420
16 Gully (maintenance site) L - -
17 Stream crossing M 0 1,246
18 Stream crossing M 1 307
19 Gully (maintenance site) L - -
20 Stream crossing L 1 355
21 Stream crossing M 7 25
22 Stream crossing ML 4 60
24 Stream crossing M 79 480
25 Ditch relief culvert L - -
(maintenance site)

26 Gully L 1 200
27 Stream crossing M (0] 490
31 Stream crossing L 4 90
32 Stream crossing M 9 40
33 Stream crossing L 0 100
34 Stream crossing L 2 75

2H, high; HM, high-moderate; M, moderate; ML, moderate-low, L, low.

bTotal sediment delivery for the site-specific problem. Asshown above, most of the sediment delivery for the project areais
from chronic erosion of hydrologically connected roads (1,710 yd3).

®Includeshydrologically connectedditches, cutbanks, androadsurfacesadjacenttothetreatmentsite. Pavedroadssurfaces
include ditches and cutbanks only.

R
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Figure 18. Road and Trail Treatment Analysis

Botanical and cultural resource surveys conducted in serve roads and trails. Intensive road-related activities will avoid
2008/2009identified anumber of sensitive plantspeciesand these areas. Table 5.4 lists roads inside buffer zones, sensitive
culturalfeaturesoccurringalongandinthevicinityofthePre- features in their vicinity, and recommendations that afford pro-

tection while allowing for site maintenance.
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Table 5.4 Road and Trail Treatment to Enhance Sensitive Features

ROAD / TRAIL SENSITIVE ROAD ROAD SITES IMPACTED | TREATMENT TOTAL ROAD
NAME FEATURE SURFACE | BYSENSITIVEFEATURE | RECOMMENDATION LENGTH (MI)
TYPE BUFFER ZONE
Alpine Creek Road| Riparian, Napa Unsurfaced| 2 stream crossings: #33, 34| Closure 0.37
false indigo
Alpine Creek Trail | Riparian, Napa Unsurfaced| 2 stream crossings: #28, 29| Closure 0.6
false indigo
Cabin Road Riparian, FEW, Unsurfaced| 1 gully: #12 Upgrade/ 0.87
Cultural Decommission
Cabin Spur 1 FEW, Cultural, Unsurfaced| None None 0.26
Lobb’s buttercup
Cleland Ranch Riparian, Napa Rock None None 0.42
Road false indigo
Erland-Cleland Tie | Riparian, Cultural| Unsurfaced| 6 stream crossings (#6,7,8, | Upgrade 2.0
Road 9,10, 17)
1 bank erosion (#5)
Erland-Cleland Tie | Riparian Unsurfaced| None None 0.1
Spur Roads 1
Erland-Cleland Tie | Clara Hunt‘s milk- | Unsurfaced| None None 0.07
Spur Roads 2 vetch
Erland Spur Road | Serpentine, Unsurfaced| None Upgrade 0.33
Closed Cone
Pine-Cypress
Sonoma
ceanothus
PGE Road Serpentine, FEW, | Unsurfaced| 3 stream crossings (#18, | Upgrade 0.51
Wet Meadow 20, 21)
1 gully (#19)
Plum Ranch Road | Serpentine, Pavement | 1 DRC (#23) Upgrade 0.78
Cultural, Napa
false indigo
Power Line Road | Closed Cone Unsurfaced| None None 0.34
Pine-Cypress:
Narrow-anthered
brodiaea; Sonoma
manzanita
St. Helena Trail Napa false indigo| Unsurfaced| None None 0.24
Upper Alpine Riparian Unsurfaced| 3 stream crossings (#30, | Notreat,abandoninplace 0.17
Creek Road 31, 32)
Van Buren Skid Riparian Unsurfaced| 1 gully (#26) Notreat,abandoninplace 0.10
Road
Wellhead Road Napa false indigo| Unsurfaced| None Upgrade 0.5

R
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5.2 Invasive Species Control Projects

Figure 19. Invasive Plant Species Treatment Sites

Invasive speciescontrolprogramswithinthe sensitive areason
the propertywillbeimplementedassoonas possible. These
areasincluderiparianzones, wetlands, serpentine chaparraland
grasslands,and othergrasslandsthat currently supportsignif-
icantconcentrationsofnative perennialgrasses. The highest
priority projects are outlined below.

5.2.1 Priority Project Areas and Species

Thefocusoftreatmenteffortsshould beinvasive plantslisted as
Highand Moderate by Cal-IPC (Table 4.5, Priority Invasive Spe-
ciestoControl),andonthesensitive areasthatareidentifiedin
thisPlan as priority for protection. Theseincluderiparianzones;
wetlands;serpentine grasslands; areaswithsuitable habitat

for Sonoma ceanothus, narrow-anthered brodiaea, Napa false

indigo,and Mt. St.Helenamorningglory;andareassupporting
otherspecialstatusplantand animalspecies.Inkeepingwith
theBradleymethodrecommendationofprioritizingsmallsatel-
lite populations of invasive species, initial treatment areas should
include the species at the sites specified in Table 5.6, Priority
AreasforTreatment. Onthe otherhand, significantstandsof
grasslandinvasivescategorized by Cal-IPCasHighorMedium
(e.g. bull thistle, Italian thistle, medusahead, barbed goatgrass,
hedgehogdogtail, velvetgrass,andwild oat) occurwithinthe
AnnualGrasslandhabitattypeonthe property,buttheyshould
beregardedasoflowerpriorityforaction,becauseinfestations
are fully established with widespread occurrences.
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Table 5.6 Priority Areas for Treatment of Invasive Species

INVASIVE CAL-IPC LOCATION SENSITIVE SIZE OF TREATMENT | TARGET
PLANT RATING FEATURES AREA PRIORITY STATUS
NAME BENEFITTED IMPACTED
Barbed High Off Plum Ranch Road Serpentine Small High 10% annual
goatgrass Bunchgrass decrease
areal
coverage
Barbed High Near entrance to the Preserve | Serpentine Small High 10% annual
goatgrass off Cleland Ranch Road Bunchgrass decrease
areal
coverage
Bull thistle Moderate | Uphill from the vernal pool | Valley Needlegrass | Small High 100%
near the hunting cabin Grassland
English ivy High AlongVanBurenCreekinthe | Montane Riparian| Small High 100%
northeast eradication
Fennel High Grasslandnearthe “saddle” of Few plants | Medium 100%
Saddle Mountain eradication
French broom| High Towermaintenanceroadinthe | Serpentine Small High 100%
southeastern portion of the Chapatrral, Sonoma eradication
Preserve ceanothus &
narrow-anthered
brodiaea)
French broom| High Along several old roads east Napa false indigo| Small High 100%
of St. HelenaRoad nearthe eradication
northern Preserve line
Fuller’s teasel | Moderate | Neartheroadonbothsidesof | Fresh Emergent Small Medium High | 100%
Weeks Creek Marsh eradication
Greater Moderate | Along Van Buren Creek Montane Riparian| Small High 100%
periwinkle downstreamofEnglishivy eradication
Himalayan High Along Van Buren Creek Montane Riparian| Small High 100%
blackberry eradication
Himalayan High Along Ducker Creek Montane Riparian| Small High 100%
blackberry eradication
Himalayan High By the transmission lines north | Wetland Small High 100%
blackberry of Weeks Creek eradication
Himalayan High Neartheoldhuntingcabinin Small High 100%
blackberry the northern portion of the eradication
Preserve
Himalayan High Uphillfromthevernal pool Valley Needlegrass | Small High 100%
blackberry nearthe hunting cabin Grassland eradication
Himalayan High Along Weeks Creek Montane Riparian| Fairly large | Medium 10% annual
Blackberry decrease
areal
coverage
Pennyroyal Moderate | Neartheoldhuntingcabinin Vernal pool Small High 100%
the northern portion of the (including Lobb’s eradication
Preserve buttercup)
Spanish High Along the transmission line One plant | High 100%
broom service road south of Cleland eradication

Ranch Road
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INVASIVE CAL-IPC LOCATION SENSITIVE SIZE OF TREATMENT | TARGET

PLANT RATING FEATURES AREA PRIORITY STATUS

NAME BENEFITTED IMPACTED

Spanish High Along Weeks Creek Montane Riparian| Fairly large | Medium 10% annual

broom decrease
areal
coverage

Velvet grass | Moderate | Uphillfromthe vernal pool Valley Needlegrass | Small High 100%

nearthe hunting cabin Grassland

Yellow High Off Plum Ranch Road Serpentine Small High 10% annual

starthistle Bunchgrass decrease
areal
coverage

5.2.2 Protocolsfor Invasive Species Management

MethodsrecommendedbyCal-IPCorThe Nature Conservan-
cywillbe usedto control priorityinvasive speciesfoundin the
designated habitatsofthe Preserve®. Abriefsummaryofrec-
ommended controlmethodsis provided belowforthe priority
invasive plants. Whichevercontrolmethodisplanned,imple-
mentationshould be carefully managed by a qualified ecologist
sothatimpactstosensitive areasandspecialstatusspeciesare
kept to a minimum. If using herbicides, weed whackers, or mow-
ers, the applicatoror operatorshould be welltrained and adept
atidentifying and distinguishing between native and non-native
species. When using herbicides, the directions on the label
shouldalwaysbe followed,andthe applicatormustknowall
stateandlocalregulations.The Sonoma County Agricultural
Commissioner’sofficeisresponsible forenforcingtheregula-
tionssetbythe CaliforniaDepartmentofPesticide Regulation
andisavailable forconsultation.Section 6.4 presentsa brief
summaryof applicableregulatoryrequirementsforconsider-
ation. All project sites should be monitored by Ag + Open Space
staff on an annual basis to assess the effectiveness of the control
methodsand need forretreatment.

Recommended Control Methods

Barbed goatgrass (Aegilops triuncialis): A single method
usually does not give sustainable control of grassland weeds. A
combination of methodsis normally necessary to achieve the

YAdditionalinformation aboutvariouscontrolmethods
andlinkstootherresourcescanbe found at: http://\www.
cal-ipc.org/ip/management/plant_profiles/index.php
http://www.imapinvasives.org/ http://www.cdfa.ca.gov/
plant/ipc/weedinfo/winfo_photogal-frameset.htm

desiredobjective.Mowingcanbe aneffective methodofre-
ducing seed production. However, the timingis critical. Mowing
should occur after flowering, but before goatgrass seedsreach
maturity. Late mowing will only spread viable seed. Hand pulling
orhoeingsmallinfestationsis effective,iftherootsare pulled
and air-dried. The herbicide imazapic, notyetregistered in Cal-
ifornia, hasbeen effective experimentally on barbed goatgrass,
withoutsignificantlyinjuringseedlingsof many native grasses
and forbs (Stromberg et al. 2007).

Medusahead (Taeniatherum caput-medusae): As with
barbedgoatgrass, asingle methodusuallydoesnotgive sus-
tainable control of grassland weeds. A combination of methods
isnormallynecessarytoachievethedesiredobjective.Thatch
removal, performedbyrakingup thatch,canbe effectivein
promoting more desirable species. The herbicide imazapic, not
yetregisteredin California,hasbeeneffective experimentally
on medusahead, without significantly injuring seedlings of many
native grassesandforbs (Strombergetal. 2007). Prescribedfire
canbehighlyeffectiveinreducingmedusahead,withreduc-
tionsup to 90% possible after asingle-entry burn (S. Berleman,
personal communication).

Yellow starthistle (Centaurea solstitialis): Yellow starthistle
controlrequiresaflexibleandpersistentadaptiveweedman-
agementprogram,normallycombiningseveralcontroltech-
niques.Inestablishedstands,anysuccessfulcontrolstrategy
will require dramatic reduction or, preferably, elimination of new
seedproductionand multipleyearsoffollow-uptreatmentto
preventrapid reestablishment.

Properly timed mowing or weed-whacking can be an effective
method of yellow starthiste management. Mowing should
occurjust when the planthas begunto flower and as close to the
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soillevelas possible. Mowing too early willstimulate more vig-
orous growth and higherseed production,and mowing too late,
whenthe plantisinfullflowerwillnot preventseed production.
Resultsshouldberepeatedlymonitored,asfollow-up mowing
may be necessary.

Herbicides are often used to treat yellow starthistle. Spot
eradicationistheleastexpensiveandmosteffective method
of preventingestablishmentofyellowstarthistle (Bossardetal,
2000). Glyphosate can be effective when sprayed after natives
have setseed but before the yellow starthistle produces viable
seed, usually in May-June. Clopyralid (Transline®) provides
excellentcontrolwithapplicationsfromDecemberthrough
April. A relatively new herbicide to California, aminopyralid
(Milestone®)isreportedly very effective on yellowstarthistle,
aswell as other thistiles and broadleaf invasives (J. M. DiTomaso,
personal communication, 2008).

Prescribed fire can be an effective means of control, if burns are
conductedinthespring.Typicallyburningmustbe doneforat
leasttwo consecutiveyearsinordertodepletetheseedbank
(UC ANR, 2007).

Fennel (Foeniculumvulgare):The plantcanbe dugup with
picksand/orshovels, preferablywhenthe soilis moistso the
rootscanbe more easilydugupintact. Cuttingalonewillnot
kil fennel as the deep taproot and bulb store the plant’senergy.
An alternative method used for controlling fennelis cutting and
thensprayingthe bushyresproutswith glyphosate herbicide,
orbysprayingthe newgrowthinthespring priortobolting (The
Watershed Council, Californialnvasive Plant Council. 2004).
Repeated treatment during the next few years will likely be

necessary.

Englishivy (Hederahelix): ControlofEnglishivy hasnotre-
ceived sufficient attention or research. Researchinthe past has
focused on establishing new cultivars rather than on controlling
or eliminating the plant (Bossard et al, 2000). The bestmethod
forcontrolling Englishivy may be pullingthe plantsup fromthe
forestfloorby hand and cuttingthe vinesgrowingup treesat
the base.Removingandykilingvinesthatspreadupintotreesis
especiallyimportant because the fertile branches grow primarily
onuprightportionsofthevine.lfvinesare cutatthe base ofthe
tree the upper portionswill die quickly butmay persiston the
treeforsometime;vinesonthe groundaroundthetreeshould
alsoberemovedtopreventregrowthupthetree.Pulled plants
shouldnotbeleftonthe groundasthey mayrootandreinfest

the area. Care should be taken to minimize disturbance during
removal. If the forest floor becomes disrupted, appropriate
native speciesshould be planted onthesite toinhibitreinfes-
tation by Englishivy oranotherinvader (Bossard et al, 2000).
Repeatedtreatmentduringthefollowing 3-4yearswilllikelybe
necessary. Awax layer on the leaves often prevents herbicides,
especiallyhydrophiliccompoundssuchasglyphosate,from
permeating the leaves.

Himalayanblackberry (Rubusarmeniacus):Removingroot-
stocks by hand digging is a slow but effective way of destroying
Himalayanblackberry,whichresproutsfromroots. The work
must be thoroughto be effective because every piece ofroot
that breaks off and remainsin the soilmay produce a new plant.
Thistechniqueissuitable onlyforsmallinfestationsand around
treesand shrubswhere othermethodsare not practical.

Most mechanical control techniques, such as cutting or using

a weed wrench, are suitable for Himalayan blackberry. Care
should be taken to prevent vegetative reproduction from cut-
tings.Burningslash pilesatappropriatetimesoftheyearwhen
wildfiresare notahazardisan effective method ofbiomass
disposal. An advantage of cane removal over use of foliar herbi-
cidesisthatcaneremovaldoesnotstimulate suckerformation
onlateralroots.However,removalof canesaloneisinsufficient
to control Himalayan blackberry, as root crowns will resprout and
produce more canes within weeks after the initial cut. Herbicides
shouldbe appliedtothestumpsproutsand newgrowthwithin
onetotwomonthsaftercutting,followingthe directionsonthe
label.Herbicide shouldbe applied beforethe above ground
biomassbecomestootalltoresponsiblyspray, minimizing herbi-
cide driftonto adjacentnative vegetation. Repeated treatment
during the next few months will likely be necessary, until the
undergroundrhizomesexhausttheirreserve food supply.

An alternative method is to apply herbicide directly to the
cambial area around the edges of freshly cut stumps. It must be
appliedwithin5 minutesof cuttingtoensure effectiveness. Fall
istherecommendedtime oftheyear,asthe herbicideismore
likelytobe translocatedintotheroots.Repeatedtreatment
during the nextfewyearswilllikely be necessary.

French broom (Genista monspessulana): When the ground
is sufficiently moist, generally between January and April,
plantscanbe pulledbyhandorwithaweedwrench.Large
broom plantsthatcannotbe pulled canbe cutwithabrush
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cutter, saw orloppers approximately 2 inches above the ground
level,roughingupthe barkoftheremainingstumps,toreduce
resprouting.Soildisturbance shouldbekepttoaminimum,as
itexposesbaresoilwhichisveryconducivetobroomseedling
establishment. Many public parks and preserves use volunteer
labor to perform physical control. An alternative method for ini-
tialtreatmentofFrenchbroomisspotsprayingwithglyphosate
herbicide, followingthe directionson the herbicidelabel.

Deadstandingbiomassisafire hazardandshouldbe cutand
removed fromthesite.If biomassfromtheremoved plantsis
minimal, it can be placed in piles for wildlife habitat. If substantial,
itshould be chipped and hauled away.Broomremoval afterthe
seed hassetisnotrecommended.

Repeated treatment during the next few years will likely be nec-
essary.The density of the seedlingsthe following yearislikely to
be extensiveandtoosmalltoeffectivelyhandpul. Therecom-
mended treatment for these seedlings, generally severalinches
tall,isweed-whacking, cuttingthemasclosetogroundlevel
aspossible. An alternative treatmentissprayingthe seedlings
with glyphosate herbicide, following the directions on the label.
Anotheroptionfortreatmentofyoungseedlingsseveralinches
tall is to use a propane torch during the early spring months
whenfireisnotarisk. Abrief,single passwith atorch willwiltand
killtheseedlings.Iffirespreadisaconcern,thistreatmentcanbe
doneduringarainevent.

Spanishbroom(Spartiumjunceum): Manuallyoperatedtools
suchasbrush cutters,machetes,orchainsawscanbe usedto
cut Spanish broom. Cutting the aboveground portion before the
seedsaresetandleavingtherootintactisonly partiallysuccess-
ful; abouthalftheremainingrootswillresprout. If biomassfrom
the removed plantsis minimal, it can be placed in piles for wildlife
habitat.Ifsubstantial,itshould be chippedandhauledaway.
Broom removal after the seed has set is not recommended.

Soildisturbance should be kepttoa minimumasit provides
bare soil, whichis very conducive to broom seedling establish-
ment.Broomplantsusuallyrequireseveralcuttingsbeforethe
underground partsexhausttheirreserve foodsupply.Ifonly
asingle cuttingcanbe made,the besttimeiswhenthe plants
begintoflower. Atthisstage,thereservefoodsupplyintheroots
hasbeennearlyexhausted,andnewseedshavenotyetbeen
produced.Thestumpsproutscanthenbetreatedwithglypho-
sate herbicide, following the directionson thelabel.

An alternative method is to apply herbicide directly tothe cam-
bialareaaroundthe edgesoffreshly cutstumps.Theherbicide
mustbe appliedwithin5 minutesof cutting to ensure effec-
tiveness. This method is the most successful in late spring. In
earlyspring,sapmayflowtothesurface ofthecutandrinsethe
chemical off. At other times of the year, translocationis too poor
to adequately distribute the chemical.

The density of the seedlings the following year is likely to be
extensive and toosmallto effectivelyhand pull. Therecom-
mended treatment for these seedlings, generally severalinches
tall,is weed-whacking, cutting them as close to ground level as
possible. An alternative treatment is spraying the seedlings with
glyphosate herbicide,followingthe directionsonthelabel. A
single passwithapropanetorchwhenfireisnotariskisanother
optionfor treatment of young seedlings.

Greater periwinkle (Vincamajor): Control methodsfor greater
periwinkle have not been well documented. Persistent manual

removalcancontrolthespecies(DiTomasoetal,2007).Known

asaPiercediseasehost,somelocalwinerieshave usedglypho-
sate (5%)mixedwithapenetratingagent,sothatthe herbicide

can penetrate the waxy cuticle of theleaves.

Fuller’s teasel (Dipsacus sativus): Small infestations of Fullers
teasel can be effectively controlled by manualremoval of plant
androot crown before flowering. Larger populationshave been
keptin check by mowing the flowering stems before seed devel-
opment.

Pennyroyal (Mentha pulegium): Thereisashortage of scien-
tific literature about pennyroyal control (Bossard et al, 2000).
Pennyroyal’s brittle stems and propensity for resprouting
probablyrule outsailtiling orhand pulling as effective control
methods.Latespring orearlysummermowing,repeatedover
several years, may weaken plants by depleting photosynthetic
reserves. Mature plants can be killed with label-recommended
concentrations of glyphosate. However, herbicides pose hazards
tonon-targetspeciesinwetlands,including desirable plants,
animals, and microorganisms. Cut-stem applications would be
extremelylabor-intensive.Flamingdensestandsofpennyroyal
with a propane torchmay be an option.

Harding grass (Phalaris aquatica): Close mowingor clipping
late in the growing season can greatly reduce the vigor of Hard-
ing grass.Mowingshould be donewhenplantsarestillgreen
butseasonalsoilmoistureisalmostexhausted.Prescribedburns
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made after mid-January were injurious to this species. Recovery
from fire was slow.

Tarpingisanothercontrolmethodthatcanbeusedonsmall
patches.The plantiscoveredwithblackplasticorlandscape
fabricforatleast6 monthsto preventitfromphotosynthesizing.
Spottreatmentwithglyphosateappliedasafoliarspraytoac-
tivelygrowingplantshasbeeneffectivelyusedtocontrolHard-
ing grass (Bossard et al, 2000). Ideal timing for this treatmentis
eitherattheearlyheadingstage ofdevelopment(mid-tolate
spring) orin early fall.

Bullthistle (Cirsium arvense): Bullthistle canbe controlled by
mowing, weed-whacking, or hand-pulling before plantsflower;
however, the uneven flowering times may make more than one
treatmentnecessary.If cuttooearlyintheseason, plantsare
likelytoresproutandflower.Evenifsome plantsresprout,man-
ualcontrolmayreduce bullthistle populationsbylimitingseed
production.ltshouldbe notedthatcutflowerheadsstildevel-
opviableseed (DiTomaso et al, 2007). Bull thistle isrelatively
easily controlled with herbicides (Bossard et al, 2000). Autumn
orspring applicationisrecommended to controlrosettes.

Italian thistle (Carduus pycnocephalus): An integrated, long-
termplanwith persistentfollow-upandtwice-yearlymonitoring
is needed to eliminate this thistle (Bossard et al, 2000). Mow-
ing or cuttingltalianthistle is notreliable because plantsoften
continuetogrow and still produce seed. Repeated mowing may
control Italian thistle somewhat by reducing the energy reserves
(The Watershed Council, Californialnvasive Plant Council.
2004). Grazing management with sheep or goats demonstrated
some promising resultsin control of Italian thistle populations

in Australia (Bossard et al, 2000). The herbicide, Clopyralid
(Transline®) at label-recommended concentrations has been
effectivein controlling Iltalianthistle in trialsin Australia (Bossard
etal,2000). Arelatively new herbicide to California,aminopy-
ralid (Milestone®)isreportedly very effective on thistles (J. M.
DiTomaso, personal communication, 2008).

Douglas-fir (Pseudotsuga menziesii): Douglas-fir can be con-
trolledby cuttingsaplingsdownandgirdlinglargertrees. When
cuttingssaplingsdown,the cutsshouldbe madeasclosetothe
ground as possible to prevent new shoots from developing form

R

thestumpsand eventually growingintotrees. Whengirdling,
the chainsaw cutsneedtobe made deep enoughtoseverthe
cambiumlayer.Ifchainsawcutsare deepenough,herbicide
useisunnecessary. Analternative methodistomake shallow
cutswith a chainsaw, and apply herbicide tothe cambiumlayer
where the cut was made. All Douglas-fir trees should be treated
inagivenarea,astheareaislikelytobere-populatedbyseed
productionfromtreesleftstanding.The greatmajority of seed
fallswithin 330feet (100 meters) fromthe mothertree, butcan
rangeasfarasl.2 milesofgreater (USDept.of Agriculture,1965).

5.3 Sensitive Habitat Enhancement Projects

The high priority projectsforsensitive habitatenhancement
overlapto asignificant degree with those forinvasive species
and erosiontreatment.Insensitive habitats, projectsshould
focusonremovaland populationreductionof plantspecies
thatare encroaching on sensitive habitats and the revegetation
of gullysitestostemthe erosion and fine sedimentdelivery to
adjacentstreams. The potentialimpacts of removing vegetation
priortoorinaccordancewith (i.e.thinning) sensitive habitat
enhancementarerelated toincreased erosion due to ground
disturbance. Evaluation of erosion associated with plantremoval
should employ standard photo point monitoring strategy, partic-
ularly afterstorm events.
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Figure 20. Habitat Enhancement Area Zone
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Figure 21. Habitat Enhancement Areas

Projectsproposedasdescribedbelowwouldbenefitboth
erosion and invasive species control efforts. The location and
distribution of these five projectsisillustratedin Figure 21.

5.3.1 Habitat Enhancement Area 1: Weeks Creek

Thestretchof WeeksCreekrecommendedforrevegetation
onthePreserve containsafairlyextensiveamountofinvasive
species, including Spanish broom and Himalayan blackberry.
In addition, the channelis incised, with several segments of the
bank nearly vertical and highly susceptible to bank erosion and
contributingfinesedimentintothe creek. Theupperbankon
the southside of Weeks Creektransitionsintoan open area
thatwasmostlikely cleared oftreesforagriculturaluseinthe
past.InZone A theintentoftherevegetationdesignis primavily
towidentheriparian corridorto approximately 50 feetfrom
top of bank, leaving much of the existing Annual Grassland

habitatintact.TheopenareasthatincludeZonesB-Earemuch
smallerand narrower. Itisrecommended that these open areas,
consisting primarily of non-native grasses and forbs, be revege-
tatedwithdroughttoleranttreespeciestoexpandtheriparian
corridor, provide habitat,and aid in bankstabilization (Appendix
13,HabitatRestoration Areal:DetailsandNotes).Theseupper
riparianzoneswould transition into existing upland habitat.

5.3.2 HabitatEnhancement Area 2: PG&E Road

Agullyhasbeenformingnearthe PG&ERoadforsometimein
anuplanddrainagesouthofClelandRoadandWeeksCreek.
Fuller’steasel,aninvasive plant,isbecomingestablishedinthe
disturbed areas alongthe gully. Revegetation and biotechnical
erosion controlmeasuresarerecommendedforthissite. The
intention of the revegetation effort is to provide restored habitat
aftertheinvasiveFuller’steaseliscontrolled,andtoaidin bank
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stabilization (Appendix13,HabitatRestoration Area2: Details
andNotes).In an effortto minimize furthererosionand curtail
the delivery offine sedimentinto Weeks Creek, installing brush
checkdamsalongthe channelbottomisrecommended, per
methodsin Gray and Leister (1989).

5.3.3 Coast Redwood Enhancement Area

The remnant stands of coast redwood along Alpine Creek would
benefitfromthethinningofDouglas-firand bay-laurelsaplings.
Theredwoodsinthisareaconsistprimarilyofscattered,sizeable
second-growthstandsthathave stump-sproutedafterbeing
logged.There are a considerable amountofsmallsaplings

in between the established stands that would benefit from
decreased competition for nutrients and light from neighboring
Douglas-firand bay-laurelsaplings.Encouragingthese coast
redwoodsaplingstothrive shouldbe a managementpriority.

5.3.4 Valley Needlegrass Grassland Enhancement Area

The Valley Needlegrass Grassland occurs just uphill from the
Vernal Pool (Northen 1992). The grassland contains native
bunchgrasses such as purple needlegrass (Nassella pulchra) and
California oatgrass (Danthonia californica). Itis being threatened
by coyote brush encroachment as well asinvasive speciesinclud-
ing, velvetgrass, Himalayan blackberry, and bull thistle.

5.4 Fire and FuelManagement

5.4.1 Mechanical Treatment

Mechanicaltreatmentofvegetationandfuels,suchasforest
thinning, canserve asavaluabletooltomanage, maintain,and
enhance natural ecosystems on the Preserve. Many of the
naturalcommunitiesonthe Preserve were historicallyshaped
byrelativelyfrequentfire,aswellasothernaturalcyclessuchas
periodsofwetanddry conditions. Whennaturaldisturbance
processesare halted,asthroughthe policy offire suppression
during the past century, natural communities change, often
leadingtoincreasedtreedensityinforestsanddominance by
shade-tolerant, late-successional species. These changes may
resultin alossof both speciesandstructural diversity andinhibit
the establishmentof certainnative plantspecies, potentially
reducing ecosystembenefitsand habitatvaluesforawiderange
of wildlife. The increased vegetation and fuel density will tend to
increasetheriskofhigh-severityfire acrossthelandscape, pos-
ingahazardbothtoecosystemhealthand communitysafety.

With fire having been long absent from the Preserve, Ag +
OpenSpacecoulduse mechanicalmanagementtechniquesto

addresstheresultanthabitatchangestoimprovethestructure
and composition of forestvegetation and decrease fire danger
acrossthe Preserve. Mechanical treatments may include target-
ed mowing in grasslands or mechanical thinning toimprove for-
est conditionsand to meet othermanagement objectives across
thePreserve. Ag + OpenSpace mayuse mowingtomanage
invasive speciesin grasslands. Mechanical forest thinning would
involveselectivelyremovingtreesfromanareatorestorestand
structure toan ecologically appropriaterange,improve species
and habitat diversity, reduce ladder fuels, and ensure health and
resiliency acrossthe forested landscape. Ag + Open Space may
use mowing and mechanical thinning in conjunction with other
techniques, such as prescribed fire (see below) or herbicide use
forinvasive species,toachieve vegetationandhabitatmanage-
mentgoals.

Habitatenhancement,foresthealthimprovements,andfuel
reduction opportunities may existwithin the Douglasfir Forest,
Mixed Hardwood-Conifer, and Coastal Oak Woodland habitat
typesonthe Preserve. Ag + Open Space willevaluate vegetation
management opportunities across approximately 780 acres of
forested habitats,includingsome areaswhere coyote brushis
encroachinginto grasslands. Ag + Open Space will evaluate for-
est conditionsto determine if mechanical treatment is necessary
tothinovercrowded, even-agedDouglasfirand mixed hard-
wood coniferhabitats,and alongselectcorridorstoestablish
shadedfuelbreaks (see Shaded FuelBreaks, below).

As part of the vegetation management analysis acrossthe Pre-
serve, Ag + Open Space will develop a Forest Management Plan
to guide overallforest managementand the use of mechanical
removaloftreestoimproveforesthealthandreducefirerisk.
The Forest Management Plan will be developed in cooper-
ation with registered professional foresters, natural resource
specialists, ecologists,and/or wildlife biologiststoidentifyand
describetheobjectivesofforestthinning,thespecificlocations
proposedforthinning,the prescriptionto achieve the desired
forest condition, and the target vegetation conditions, including
species composition and basal area. Thinned trees may be pile
burned or chipped on-site or lopped and scattered toretainma-
terialand nutrientswithinthe vegetationcommunitywhile also
reducingfire hazards.The ForestManagementPlanwillguide
fuelstreatmentfollowing mechanicaltreatmentactivities.

Ag+OpenSpacewillsecurethe appropriate authorizations
from CalFire and other regulatory agencies before implement-
ing proposed forest thinning opportunities.
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Figure 22. Proposed Fuel Breaks and Maximum Potential Thinning Area
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5.4.2 Shaded FuelBreaks

Ashadedfuelbreakisaforestmanagementstrategyusedto
facilitate emergency access and establish safe locationsfor fire
suppressionactivitiesinareaswhere naturalfireregimeshave
beensuppressedandwherecombustible vegetationhasbuilt
up. Shaded fuel breaks provide an opportunity toreduce, mod-
ify,andmanagefuelsalongdesignatedcorridorstoenhance
wildland fire protection and to inhibit the spread of wildfire in key
areasacrossthelandscape. Shadedfuel breaksare designed to
meetthe following goals:

¢ Modify fire behavior by reducing ladder fuels and

increasing treespacing
e Treat groundfuels
¢ Facilitate fire suppression efforts

Byreducingand modifyingvegetationtoreducefirerate of
spread and intensity, shaded fuel breaks can provide a defensi-
blelocationthatcanbeusedbyfirefighterstohelpsuppresson-
comingwildfires.Fuelswithinashadedfuelbreakarereduced
involumethroughthinning or pruning,andthefuelbreaksare
generally constructed to protect both wildlands and neigh-
boringcommunitiesandtofacilitatesafeingress/egressalong
travelroutes. They are commonly located alongridgelines and/
orexistingroadswherefirefightersoftenimplementfire control
efforts.Theideallocationand design of shaded fuelbreaks

is determined after considering fuels, topography, weather,
exposures,andotherconstructedorplannedimprovements.
Soilstabilization, erosion preventionmeasures,andlong-term
maintenancerequirementsare considered during planningand
construction phases.

Ag+OpenSpacehasworkedwith CalFiretoidentify opportu-
nitiesto createshadedfuel breaksacrossthe Preserve along
portions of Erland-Cleland Tie Road, the property frontage road
along Erland Road, and a portion of Plum Ranch Road as shown
onFigure 22.Theshadedfuelbreakwillbeimplementedasa
short-term managementactivity on the Preserve.

The proposedshadedfuelbreakswillbe 2.43mileslongand
approximately50-200feetwide,dependingonterrain. Ag +
OpenSpacewilluse mechanicalthinningand pruningwithin
anapproximately43-acreareato createtheshadedfuelbreak,
followingavegetationmanagement prescriptiondevelopedin
conjunctionwith CalFire oraRegistered Professional Forester.
Mechanical treatments will be implemented to thin understory
vegetationthroughtheremovalof shrubsandsaplings; trim
maturetreestoreduceladderfuels;and,inareaswhereforest

stands are particularly dense, remove treesto openthe canopy
andreduceladderfuels. Woody materialwillbeloppedand
scattered or chipped andleftin place toformamulchto protect
the soil from compaction and erosion. Some larger woody mate-
rialmay be piled and burned onssite.

Inthelongterm,Ag+OpenSpacewillre-treattheshadedfuel
break everyseveralyearsasneededto maintainreducedtree
and fuel density.

Ag+OpenSpace mayidentify othershadedfuel breaklocationsin
the future, asfurtherforestmanagementreviews are conducted.

5.4.3 Prescribed Fire

Prescribedfirecanbe avaluable managementtoolbothto
protectand enhance naturalresources and toreduce therisk of
catastrophic wildfire. Carefully managed burns can help control
invasive species, reduce fuel loads, and promote regeneration
offire-dependentspeciesand maintenance ofotherdesired
habitatconditions.OnthePreserve, Ag+OpenSpace plansto
use prescribedfireintheshorttermformanagementofinvasive
speciesingrasslandsettings.Inthelongterm,Ag+OpenSpace
may also use fire forfuelreduction and management of woody
habitatsonthe Preserve. Asite-specificburn planwillbe devel-
oped forindividual prescribed fire projects. Burn planning will be
conductedin cooperationwith CalFire andlocalfire agencies,
and burn operations willbe conducted by CalFire and/or other
qualified fire personnel.

Appendix 15 provides an overview of how each ofthe Preserve’s
vegetation typeswould be expected to respond to fire. Estimat-
edtypicalfirereturnintervalsare alsoprovided. While California
fireecologyisatopicofgrowinginterest,scientificunderstand-
ingofthe effectsofspecificfireregimesonspecificvegetation
typesis limited. Fire impacts are further complicated by ongoing
changestobackground conditionsvia climate changeandother
human-driventrends,suchashabitatfragmentationandspe-
ciesinvasions.Firereturnintervalsshowninthe table generally
reflectbestestimatesof pre-Europeansettlementranges.Prior
toEuropeansettlement, NorthBay grasslandsand oakwood-
lands near human habitation were intentionally burned at rela-
tively high frequencies; elsewhere they burned infrequently as a
resultofrare lightningstrikes. Rangesshown are notnecessarily
recommendedreturnintervalsforthe Preserve butprovide a
baseline for understanding the frequency of fire with which each
vegetationtypehaspersistedinthe past. Targetplantspecies’
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modes of post-fire regeneration and timing to reproductive
maturity are crucialconsiderationsin planning prescribedfire
regimes.Firethatistoofrequentcan preclude native species
recovery and encourage invasive species. Wildlife needs,
changing climate, understory fuel loads, adjacent vegetation
types, soiland water protection needs, andrisk to nearby human
infrastructure will all influence prescribed burn location and
seasonalityanddesirablefirereturnintervalsforthe Preservein
the future.

In general, fire has potential to provide the following benefits on
the Preserve:
e Forestsettings
¢ reduce density of juvenile Douglas firs to en-
courage development of largerindividual trees
and/orfacilitate otherspecies (redwood, oak) to
maintain on-site habitat diversity
¢ reducedensity of Douglasfirsorotherspecies
contributing to high fuel loads that may pose a
threatto humaninfrastructure or safety
¢ reduce woody surface fuelsand ladder fuelsto
reduce fireintensity
e support natural regeneration offire-dependent
Sargent cypress forest species
¢ Woodland settings
¢ reducedensity ofjuvenile Douglasfirstofacili-
tate oaks and maintain on-site habitat diversity
¢ reduce high fuelloadsthat may pose athreatto
human infrastructure or safety
¢ Shrubland settings
¢ support natural regeneration of chaparral spe-
cies
o temporarily reduce high fuelloads that may pose
athreatto human infrastructure or safety
e Herbaceoussettings
¢ reduce coverofinvasive speciesand other
non-native annuals
¢ reduce high fuelloadsthat may pose athreatto
human infrastructure or safety
¢ maintain open character of meadows and reduce
shrubandtreeencroachmentandsuccession

Coordination with Local Agencies
Ag+OpenSpaceanticipatespartneringwithCalFireandlocal
non-profitprogramsto conductinitial,small-scale burnsonthe
Preserve. Ag + Open Space will coordinate with CalFire to explore
the possibility of participatingin CalFire’sVegetationManage-

ment Program (VMP)" or its potential future Vegetation Treat-
ment Program (VTP). Ag + Open Space may also explore partner-
shipswith the Prescribed Fire Training Exchange (TREX), whichis
anationwide cooperative burning and collaborativefire training
programdesigned to develop, and assist othersto develop, burn
plans and fire management plans. Participationinthese programs
willprovide guidanceforshort-andlong-termmanagementof
habitat and vegetation on the Preserve, including both me-
chanicaland prescribedfiretreatments,while alsoprovidingfor
further specific planning and resource review for each individual
prescribedburnonthePreservetoevaluate potentialsite-spe-
cificimpactsandtoidentifymeanstoreduce oravoidthem. Ag +
Open Space will not develop individual burn plans withouta com-
mitmentfrom CalFire, TREX, or other professional organizationto

implement prescribed burnson the Preserve.

Burn Plans and Smoke Plans
Once prescribedburnunitsareidentified, the burnobjectives
areset,and Ag+OpenSpaceispreparedtoimplementan
individual prescribedfire, aburn planwillbe developedforeach
specific prescribed fire project on the Preserve in coordination
with CalFire.The burn planwillbe developedby a qualified
prescribedfire specialistand willinclude:
e adescription ofthe burn area
¢ an analysis of the site-specific environmentalsetting
and potentially affected resources
e aburn prescription designed to meet project objec-
tives and protectresources
¢ fire behaviorpredictions
e contingency and medical plans

CalFiremayrequireasite-specific culturalresourcessurveyand
botanicalsurvey priorto approval of a prescribed burn plan.Ifa
burnweretotake placenearsensitiveresources,the burnplan
willbe subjecttoappropriateresourcereview,suchasconsul-
tationwithrelevantagencies. Conditionsand environmental
protection measures may be included in the burn plan as a result
of this environmentalreview process.

1 CalFire Vegetation Management Program (VMP) is a
cost-sharing program that allows public and private landowners
to participate in wildland fuel reduction projects. The program fo-
cusesonthe use of prescribed fire and some mechanical means,
for addressing wildland fire fuel hazards and other resource
managementissueson State Responsibility Area (SRA) lands.
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Typically, prescribed burnswill be conductedin spring and fall,
andpotentiallyduring winteriffuelmoisturesarelowenough
to carry fire. Required pre-burn actions may include construc-
tion offirelines,removal ofladderfuels,and/orthinning of
brushasappropriatetoreducefireintensityandtherisk offire
spreading outside the burn unit. When needed, measures will
be takento prevent erosion following burns, including rehabil-
itating firelines.

In additiontothe burn plan, a smoke managementplan willbe
developedforeach prescribedfire projectinaccordancewith
Bay Area Air Quality Management District regulations and
current smoke management guidelines for prescribed fire. The
smoke managementplanwillinclude:

e emissions estimates

e wind prescriptions

¢ identification of smoke-sensitive areas

e any necessary mitigations or burn plan changesto

reduceimpacts on smoke-sensitive areas
e contingency plans
¢ public notification and complaint procedures

Finally, a “Go/No Go Checklist” will be developed for each pre-
scribed fire project to confirm that all the conditions necessary
forimplementing a burn are met.

Prescribed Fire Public Outreach

After working with CalFire and others to identify conceptual
burn units, ideal burn conditions, and the timeframes to achieve
prescribedfire objectives, Ag + OpenSpacewillengagewith
neighboringcommunitymembersand otherstakeholdersto
share Ag +OpenSpace’splansand objectives,solicitinput,
answer questions, and address concerns about proposed
burning and smoke management. Ag + Open Space will initiate
public outreach monthsin advance of any proposed burnand
willcontinue coordinatingwiththe publicthroughoutthe entire
process of burn planning, implementation, and evaluation. Key
targetaudienceswillinclude propertyownersadjacenttothe
Preserve, public health officials, local elected officials,and mem-
bersofthe public. Ag+OpenSpacewillprovide the publicwith
informationregarding the goals and objectives of the proposed
prescribed burn, predictedsmoke emissions,and measuresto
minimize impactsand protect public health. Ag + Open Space
will consider public comments in burn planning and smoke
managementdecisions.

R

Prescribed Burning in the Short Term: Grassland
Management

Inthe shortterm, prescribedfire willbe used on asmallscale
withinthe Preserve’s annual grassland habitats to manage inva-
sive species and encourage native perennial grasses. Prescribed
fire will specifically be used to treat populations of medusa-
head and barbed goatgrass, which can otherwise be difficultto
controlthroughtraditionalmeansoncewellestablishedwithin
annualgrasslandhabitats.Burnsingrasslandswouldideallybe
conductedinlate May and early June, whenweather conditions
aresuitable and afterthe seedsfor native grasseshave dropped,
butwhilethe seedsforbarbed goatgrassand medusahead are
ripe but not yet dispersed (Berlemen et al. 2016). While me-
dusahead can sometimes be substantially controlled with one
burn, significant barbed goatgrass control typically requires two
burnsinconsecutiveyears(DiTomasoetal.2001). However,fol-
low-up control of barbed goatgrass within the Preserve’s annual
grasslandsmaybe accomplishedwithhoeingorhandpulling
afterthe populationissubstantiallyreducedbyinitialburning.

Figure 23, Areas for Future Analysis and Planning of Pre-
scribed Fire, below, showsthe grassland and forest areaswhere
prescribed burnscould potentiallybe conductedintheshort
andlong-term.The grassland areasencompass117 acresofthe
total 131 acres of grassland onthe Preserve. They represent the
maximumspatial extent of grasslandsthat could beincludedin
future plannedburnunits,notactualburnunitsor prescribed
fire projects.Notallofthese grasslands may be appropriate
for prescribed fire use. The areas mapped in Figure 23 exclude
some grassland areas due to characteristicssuch as the pres-
ence of listed vegetationspecies, difficulty of access, orvery
small vegetation patchsize thatwould notbe economical or
efficienttoburn, aswell asextensive chaparralareaswhere Ag
+0OpenSpacedoesnotplantointroducefire.Invasivetreat-
ment needs, safety, terrain, fuellevels, neighboring properties,
smokedispersal,and otherresource considerationswillbe
considered when selecting individual burn areas through
furtheranalysis, planning,and consultationwith CalFireand
communityresidents.Individualburnunitswillbesmallscale,
most likely notto exceed twenty acres per unit, although more
thanoneburnunitmaybeburnedinasingledayifitisefficient
and appropriateto do so.Each oftheseindividual prescribed
fire projectswillbesubjecttothe processdescribedabove,
with development of specific burn and smoke management
plans and associated review.
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Figure 23. Areas for Future Analysis and Planning of Prescribed Fire.
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Control lines will be established around individual burn units
priortoconducting prescribedfire activitiesand naturalfire-
breakswillbe usedwheneverpossibletocontrolthe spread of
fire.Constructed controllineswillberehabilitatedaftertheburn
to restore original soil conditions including surface contours and
soilcover.Erosion-controlmeasureswillbe putinplacewhere
needed,anddisturbed areaswillbere-seededwithsite-ap-
propriate native species. Followingrehabilitation, controllines
should be monitored to ensure successful restoration.

PrescribedBurningintheLongTerm:Grassland,Forestand
Woodland Management

Ag+OpenSpacewillexplorethe use of prescribed burnsto
addresslong-termhabitatmanagementneeds by developing
aformalForestManagementPlan (FMP);althoughifmoney
becomesavailable, developmentof aForest ManagementPlan
maybe completedintheshort-term.Thislong-termplancould
include continued burningin grasslands as described above, as
wellasburnsinwoodyhabitatstoreduceladderfuels,control
encroachmentofundesired species, and promote otherdesired
habitat conditions. Prescribed burning in woody habitats will
require additionalsteps, whichwillbe addressedin the FMP.
These may include mechanical fuelload reduction prior to burns
and greater coordinationwith neighboring landowners and the
public to address smoke concerns, as burning in woody habitats
tendsto generate more smoke thanin grassland.

5.5 Regulatory Framework

California Government Code 65562 directs local governments
toprepareandcarryoutopenspaceplans.TheOpenSpace
Elementofthe 1989SonomaCounty GeneralPlan called for
the formation of an Open Space District to acquire and admin-
isteropenspacelands.In1990,the passage of Measure Aled
tothe formation of the Sonoma County Agricultural Preserva-
tionand OpenSpaceDistrict,whilethe passage of Measure C
providedfundingforthe districtthrough salestax. Thisfunding
wasrenewedin 2006 throughthe passage of MeasureF.The
expenditure plan approved as part of thisfunding renewal gives
Ag +Open Spacethe authority to spend fundson management
of openspacelandholdings. Many ofthe management activi-
tiesthatmay be undertaken by Ag+Open Spacesuchasroad
and trail building and maintenance, invasive plantremovaland
streambank erosion control are subject to regulatory oversight.
Below is an overview of permit requirements for land man-
agement activities related to erosion remediation, vegetation
management, sensitive resources, and water quality.

Erosion Remediation

Inordertoimplementtheroad-related erosionsite treatments
recommended for the property, the following permits might be
required:
= US Army Corps of Engineers 404 Permit (enroll in Na-
tionwide Permit14forLinear Transportation Projects)
may trigger ESA Section 7 consultation
= Department of Fish and Wildlife 1600 Permit may
trigger California Environmental Quality Act (CEQA)
Environmental ReviewRequirements
= RegionalWaterQuality ControlBoard 401 Certification
= Sonoma County PRMD Grading Permit (request
exemption for resource conservation, restoration, and
enhancement projects)

= Sonoma County PRMD Roiling Permit

Exotic/ Invasive Plant Species Control

Recommended measures for regulatory compliance are de-
scribed below for four common exotic/ invasive species control
methods.
= Herbicide Application:The CaliforniaDepartment of
Pesticide Regulation (DPR) isresponsible for the pro-
tection of human health and the environment through
theregulation of pesticide salesand use. Forthe use
ofrestricted pesticides, and forthe use of pesticides
by professional applicators, the applicator must be
licensed by DPR. Additionally, forthe use of herbicides
inaquatic areas, the State WaterResources Control
Boardrequirescoverage underaNationalPollutant
Discharge Elimination System (NPDES) permit. Enroll-
ment in the Statewide General Permit for weed control
isrecommended priortoapplicationofherbicidesin
aquatic environments.
= InvasivePlantRootRemoval:Iftheremovalof plant
rootswillresultin disturbance of soilin ariparian area
wheresedimentcouldbedeliveredtoastreamchan-
nel,these activitiesare subjectto the following permit
requirements: (1) US Army Corps of Engineers 404 Per-
mit (use Nationwide Permit27); (2) Department of Fish
and Wildlife 1600 Permit (e.g.smallhabitatrestoration
project exemption); and (3) Regional Water Quality
ControlBoard 401 Certification (waiverif projecthas
been declared exempt from CEQA).
¢ LivestockGrazing:SonomaCountydoesnotrequire
permitsor designreview forwire fencessixfeetorless
inheight.However,the statewide Food and Agricul-
tural Code sets “lawful” livestock fence requirements.
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California law requires that livestock be kept from
publicroadsbythe personwhoownsorcontrolsthem:
“16902.Permittinglivestockonhighway. Apersonthat
owns or controls the possession of any livestock shall
notwillfully or negligently permit any of the livestock
tostray upon, orremain unaccompanied by a personin
charge orcontrolofthelivestockupon,apublic high-
way,ifbothsidesofthe highwayare adjoined by prop-
ertywhichisseparatedfromthe highwaybyafence,
wall, hedge, sidewalk, curb, lawn, or building.” Develop-
ment of new groundwater wells (to supplement grazing
livestock) is subject to permitting requirements of
Sonoma County PRMD. Sonoma County PRMD does
nothave permittingrequirementsforspringdevelop-
ment. Developmentofspringsisnotsubjecttowater
rights permitting through DWR if the spring has no nat-
uraloutlet.Ifthe spring contributesto aflowingstream,
either by surface of subterranean means, thenriparian
rights are necessary for spring development.
PrescribedFire:The Preserveislocated withinthe
Bay Area AirQualityManagementDistrict( BAAQMD).
Openburningisgenerally prohibited withinBAAQMD
district, withsome exceptions. Section 5-110.3 of the
BAAQMDregulationsexemptsthefollowing practice
fromregulation“The use offlame cultivationwhenthe
burning is performed with LPG or natural gas-fired
burnersdesigned and usedtokillseedling grassand
weedsandthe growthissuchthatthe combustionwill
not continue without the burner.” Section 5-401.15
statesthat the following practice is allowable when the
conditionsof5-111etseq.are met“Wildland Vegeta-
tion Management: Prescribed burning by a state or
federalagency, orthroughacooperative agreementor
contractinvolvingthestate orfederalagency,con-
ductedonland predominately coveredwithchaparral,
trees, grass, coastalscrub, orstanding brush. Any per-
sonseeking to set firesunder this provision shallcom-
ply withthe requirements of Section5-408 andreceive
written approval of the smoke management plan by the
APCO priortoanyburn.” Section5-111etseq.setsforth
requirementsfortype and quantity of materials, time
of day, wind velocity, material drying time, and ignition
material and methods. BAAQMD and the local office of
the California DepartmentofForestry andFire Protec-
tionshould be contacted priorto burningto verify that
itisa permissible burnday. Consultation with Sonoma
County PRMD should be undertakento ensure that

the updated fire management plan is consistent with
zoningrequirements.Fuel-loadreductionactivities
may require permits.

Sensitive Resources Management

SaddleMountainOpenSpacePreserveisdocumentedtohost
several protected species and sensitive plant communities/
habitats(Table2.3,RarePlantSpeciesDocumentedin2009). All
managementactivitiesshould be designed andimplementedto
minimize potential adverse impacts to these sensitive resources.
The CaliforniaEnvironmental Quality Actrequiresthatimpacts
tobiologicalcommunitiesbe consideredwhenassessingthe
environmentalimpacts of a project. Forany project thatis subject
toCEQA, asurveyofthe projectareashouldbe performedto
identifyany sensitive plantresourcespresent. Ifsensitive plants
arefoundtobe presentinthe projectarea, spatialandtemporal
mitigationsmustbeincorporatedinordertoavoid,reduce,or
compensate for negative impacts on these plants. The US Environ-
mentalProtection Agency (EPA)doesnotrequirespecialpermits
(e.g.IncidentalTakePermit)forplantspecies.However,potential
direct impacts to certain animal species (e.g. spotted owl, salmo-

nids) can promptregulatoryrequirementsinegregiouscases.

Water Quality Improvement
The Clean Water Act,undersection303(d), givestheEPAand
the State WaterResources ControlBoard the authority to es-

tablish Total Maximum Daily Loads (TMDLs). The processstarts
withlistingofwaterbodieswhose beneficialuses(suchascold
water fish habitat, drinking water and recreation) are impaired
bythepresenceofexcessive pollutants.TMDLsare developed
toaddressthese waterqualityimpairmentsbyidentifyingthe
maximumamountof a pollutantthat can be dischargedintothe
water body without causing impairment (loading capacity). This
maximum amount of pollutant is then budgeted out to different
sourceswithinthewatershed (loadallocation).These compo-
nents are included in a technical support document, generally
written by Regional WaterBoard staff. Thisdocumentisthen
forwardedtotheEPAwhodevelopsthe officialTMDL.Oncethe
TMDL has been adopted, Regional Water Board staffis charged
withthetaskofdevelopingastrategyforachievingthe goalsof
the TMDL.Implementationstrategiesgenerallyincluderegula-
tory actionsthat can be taken by the Regional WaterBoard and/
or otherregulatory agencies, voluntary actions on the part of dis-
chargers,and a monitoring planto assessthe successtoTMDL
implementation. The Regional Water Board and State Water
Boardadopttheimplementationstrategy,once completed.
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