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LIST OF ACRONYMS 
AGS: Annual Grassland 
BAAQMD:BayAreaAirQualityManagementDistrict 
BLM: Bureau of Land Management 
BMP: Best Management Practice 
CAL-IPC: California Invasive Plant Council 
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CPC: Closed-Cone Pine-Cypress 
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FMP: Forest Management Plan 
FMWW: Friends of the Mark West Watershed 
GP 2020: Sonoma County General Plan 2020 
LAC: Lacustrine 
MCH: Mixed Chaparral 
MHC: Montane Hardwood-Conifer 
MRI: Montane Riparian 
NPDES: National Pollutant Discharge Elimination System 
NSO: Northern Spotted Owl 
NTU: Nephelometric Turbidity Unit 
PWA: Pacific Watershed Associates 
RRD:ResourcesandRuralDevelopment 
SER: Society for Ecological Restoration 
SMPMP: Saddle Mountain Open Space Preserve Management Plan 
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TMDLs: Total Maximum Daily Loads 
TREX: Prescribed Fire Training Exchange 
USFS: US Forest Service 
VMP: Vegetation Management Program 
VTP: Vegetation Treatment Program 
WTM: Wet Meadow 
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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 
locatedinnorthernCalifornia’scentralMayacamasMountains, 
northeastoftheinlandcityofSantaRosainSonomaCounty. 
ThePreservecomprises960acres(1.5mi2or4km2)of relatively 
undevelopedlandthat isdominatedby mixedgrasslandswith a 
historyof livestockgrazing.Elevationrangesfrom760feet(233 

meters)attheproperty’snorthwestboundaryto1,800feet(549 
meters)inthesoutheastcorner;thesummitoftheeponymous 
mountainis1450feet(442meters)abovesealevel.Climateis 
Mediterranean,characterizedbyhot,drysummersandwet, 
stormywinters.AverageannualrainfallforSaddleMountainis 
estimatedat45inches(114mm;GiblinandAssociates2003b). 
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Theareaexhibitsfloodinganddroughtconditionsatunpre-
dictableintervals.ThreetributariesofMarkWestCreek(Alpine, 
Weeks,andVanBuren)andonetributaryofSantaRosaCreek 
(DuckerCreek)flowfromeasttowestacrossthePreserve(Sec-
tion 2.12, WaterResources). 

ThePreserveislocatedinoneofthemostbiologicallydiverse 
regionsinthenation.Potentially,289speciesofwildlifeoccur 
amidarangeofuplandandwetlandvegetationcommunities. 
The property’s watersheds include Alpine and Weeks Creeks, 
both important tributaries to Mark West Creek, which has 
beenidentifiedbyCaliforniaDepartmentofFishandWildlife 
(CDFW)assupportingsalmonidviability.TheCaliforniaNatural 
DiversityDatabase(CNDDB)andfieldsurveysidentifyfourteen 
rare/sensitivespeciesonoradjacenttotheproperty.Sonoma 
Countyisalsopartofoneofthelargestwinegrape-growing 
regionsintheworldwithoveradozendesignatedAmerican 
Viticultural Areasandhundredsofwineriesinproduction. 
HumanpopulationintheSantaRosavicinityissignificantand 
increasing,alongwithdemandforcleanwater,homesites,and 
localemployment. 

Photo 1. Saddle Mountain 

1.2 History of Preserve Establishment 
With its sweeping views of the Santa Rosa plain, the Saddle 
MountainOpenSpacePreservepropertywasconsidereda 
primereal estatedevelopment locationsinceat least the 1970s. 
In1978,theproposeddevelopmentofasubdivisionresultedin 
thepreparationofanEnvironmentalImpactReport.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 

OpenSpace)becameinvolvedinnegotiationstopurchasethe 
propertytoconservehabitatvalueandpreserveakeyviewshed 
fromAnnadelStateParkandSpringLakeRegionalPark. 

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 
contributedgrantfundingtoassistwiththeacquisitionofthe 
propertyandtoprovidefundingfor a managementplan(i.e. this 
document).Thetotalpurchasepricewas$9,213,000.Termsof 
thesaleagreement includeanaccesseasementtoan existing 
residencefortheseller,aneasementforwaterusefortheseller, 
andatraileasementoverthetwolotsretainedbytheseller.Ad-
ditionally,Ag+OpenSpacepossessesaRightofFirstOfferover 
the lots retainedby the seller. 

1.3 Vision Statement 
TheSaddleMountainOpenSpacePreserve 
willprotectandconserveriparianwoodland, 
montaneforest,mixedgrassland,andchapar-
ralprovidinghighqualityhabitatsinsupport 
ofnativeSonomaCountybiodiversityand 
improvingwatershedfunction.Publicaccess 
will be structured to ensure minimal impacts to 
sensitivespeciesandhabitatswhilemaintain-
ingahigh-qualityvisitorexperience. 

County Agricultural Preservation and Open Space District (Ag + 
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1.4  Conservation  Purpose  
The purpose of the acquisition is to conserve and protect the 
natural,  scenic,  agricultural,  aesthetic,  biotic,  rare  and  endan- 
gered species habitat, and openness values of the Preserve.  
The Preserve is visible from much of the city of Santa Rosa and 
provides viewsheds for Annadel State Park and Spring Lake Re- 
gional  Park;  it  serves  as  an  important  backdrop  that  contributes  
to quality of life and community identity in Santa Rosa.  

 
1.5  Goals and  Objectives  
The goal of the Saddle Mountain Open Space Preserve Man- 
agement Plan (Plan) is to thoroughly assess the property’s biotic  
and abiotic conditions, and develop recommendations that  
will  direct Ag  + Open  Space’s actions to preserve the property’s  
unique mosaic of  complex native California habitat  types, biodi- 
versity value and  ecosystem function.  

 
Specific Objectives for the Preserve include:  

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

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

•  Protection of highly visible open space land with out- 
standing scenic qualities  

•  Management of the Preserve in a manner that mini- 
mizes  impacts and enhances natural resources  

•  Provision of recreational opportunities in close proxim- 
ity to urban areas that are compatible with the conser- 
vation  purposes  

 
The three chief conservation challenges that will direct short- 
term responses on  the  Preserve  are:  

•  Control and remediation of  erosion sources, with  
integrated  management  of  sediment  delivery  to  stream  
and wetland systems  

•  Control and prevention of non-native plant species,  
with  eradication  where  feasible  and  long-term  reduc- 
tion  of  coverage  elsewhere  

•  Strategic  reduction  of  fuel  buildup  and  overcrowded  
conditions  within  forest  habitats  

1.6 Existing Plans andPartnerships 
Thesignificantecologicalresourcesreflectedbythediverse 
plant communities, high water quality, intact in-stream and 
riparianhabitat,andendangeredspeciesoccurrenceinthe 
areamaketheupperMarkWestWatershedextremelyregion-
ally significant for conservation projects, including planning 
documents,projects,andpartnerships.MarkWestCreekhas 
beenidentifiedasahighprioritystreamforpreservationand 
restorationbyanumberofstate,federalandlocalagencies.The 
Association of Bay Area Governments, with the concurrence of 
theSonomaCountyBoardofSupervisors,hasdesignatedthe 
UpperMarkWestWatershedasaPriorityConservationAreain 
recognition of its extraordinary environmental values, regional 
significance,urgencyforprotection,andlevelofcommunity 
involvement.Exceptional natural resources are coupled with a 
highly engaged community of landowners and residents who 
have demonstrated their interest, awareness, and stewardship 
ethic to restoreand protect the watershed. Voluntary participa-
tionisparticularlyimportantduetothefactthatthePreserveis 
surroundedbyprivaterural residential landholdings. 

1.6.1 Existing Plans 

Introducedbelowisasmallselectionofthedozensofexisting 
planningefforts/plandocumentsthatdirectlyaddressthe 
Preserve area. 

Sonoma County General Plan 20201 

SonomaCountyGeneralPlan2020(GP2020)wasadopted 
September2008andisarevisionofthepreviousGeneralPlan 
thatwasadoptedin1989.ThebroadpurposeofGP2020isto 
expresspolicieswhichwillguidedecisionsonfuturegrowth, 
development,andconservationofresourcesthrough2020in 
a manner consistent with the goalsand quality of life desired by 
the county’s residents. Under State law many actions on private 
land development,such as Specific Plans,Area Plans,zonings, 
subdivisions,publicagencyprojectsandotherdecisionsmust 
beconsistentwiththeGeneralPlan.TheSCGPincludestenele-
ments:LandUse,Housing,AgriculturalResources,OpenSpace 
andResourceConservation,WaterResources,PublicSafety, 
CirculationandTransit,AirTransportation,PublicFacilitiesand 
ServicesandNoise.Eachofthesewillneedtobeconsidered 
in the development and restoration activities proposed on the 
SaddleMountainOpen SpacePreserve. 

1 Sonoma County General Plan portal http://www.sonoma-county.org/PRMD/gp2020/index.htm 
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Sonoma County Biodiversity Action Plan2 

ThisdocumentwascompiledwithAg+OpenSpacebythe 
CommunityFoundationofSonomaCounty(2010)tohighlightthe 
enormousbiodiversityofandthreatstothearea’splantandanimal 
species,habitats,andcommunities.Naturalhistoryinformationand 
stakeholderviewpointsareprovidedinsupportofgeneralrecom-
mendationsthatmanagerscanutilizetotakeaction. 

Franz Valley Area Plan3 

Thisplanwasoriginallyadoptedin1979andmodifiedin2008.It 
focusesontheFranzValleyStudyarea:91,520acresinnorth-
eastern Sonoma County that drain into the Maacama and 
upper Mark West Creek watersheds. Specific area plans provide 
intermediatelevelofdetailbetweenthecountygeneralplan 
andsitespecificplanswhichareintendedtoprovideinforma-
tion,analysis,andcitizenparticipationonalocalbasis.Thisplan 
includes local Land Use and Open Space Planning sections that 
coverinformationrangingfromruralresidentialdevelopment 
intensity,ripariansetbacksandhistoricalsitepreservationthat 
applytotheupperMarkWestCreekregionincludingtheSad-
dle Mountain Open Space Preserve. 

UpperMarkWestWatershedManagementPlan,Phase14 

The goal of the Upper Mark West Watershed Management 
Plan (2008) is to “provide tools, resources and guidance for 
stakeholderstoprotectthenaturalenvironmentintheupper 
Mark West Creek watershed, restore and enhance altered land-
scapes,andtostewardthelandinperpetuity.”TheDraftUpper 
MarkWestWatershedManagementPlan,Phase1includesa 
compilationofexistinginformation,andaneedsassessment. 
The Sonoma Resource Conservation District is developing a 
comprehensive Integrated Watershed Management Plan for 
the Upper Mark West and Maacama Creek Watersheds to 
developalistof recommendationstoimprovewaterqualityand 
riparianandaquatichabitatconditionsinthewatersheds. 

1.6.2 Existing Studies 

An arrayof projects intheSaddleMountainareahaveprovided 
relevantinformationandtemplatesthatcontributetopriority 
preservationgoalsrelatedtoroadupgrade,sensitivehabitat 
restoration, water monitoring, and fisheries viability. See Appen-
dix1,ProjectsandStudiesintheSaddleMountainOpenSpace 
Preserve Area. 

Road Assessments and Improvemen
 

ts  
Unpaved rural road systems and concentrated runoff from paved 
roads are significant sources of erosion and fine sediment deliv- 
ery to streams. The assessment and improvement of roads for 
sediment reduction is a primary habitat restoration priority in the 
upper Mark West Creek watershed. Publicly funded road assess- 
ment and improvement projects in the project area include:  

•  The  assessment  and  upgrade  of  approximately  12  miles  
of private, unpaved roads including Cleland Ranch  
Road, which runs through the Saddle Mountain Open  
Space Preserve, was completed in 2006 by the Sono- 
ma Resource Conservation District and Pacific Water- 
shed  Associates  in  cooperation  with  over  
70 landowners.  

•  The  County of  Sonoma Transportation  and Public  
Works Department worked with Pacific Watershed 
Associates  to  assess  the  public  roads  and  associated  
drainage in the upper Mark West Creek watershed.  

•  Ross Taylor & Associates’ “Russian River Stream Crossing  
Inventory  and  Fish  Passage  Evaluation”  assessed  passage  
of  juvenile and adult salmonids and developed a project  
scheduling  document to  prioritize  corrective  treatments  
to  provide  unimpeded  fish  passage at  road/stream  inter- 
sections,  and  included  recommendations  for  Van  Buren  
and  Alpine Creek crossings at St. Helena Road.  

Habitat Restoration and Improvemen
 

ts  
•  A native riparian  revegetation  project  was  conducted 
on Mark  West Creek on private  land upstream of the  
Saddle Mountain Open Space Preserve in 2004 by the  
Sonoma Resource Conservation District and Circuit  
Rider Productions, Inc.  

•  Monan’s  Rill  Association  conducted  a forest  improve- 
ment  and  fuel  loads  management  project  in  the upper  
Mark West watershed in cooperation with California  
Department  of  Forestry  and  Fire  Protection.  

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

2 Sonoma County BAP http://www.lagunafoundation.org/knowledgebase/?q=node/272 
3 Franz Valley Area Plan http://www.sonoma-county.org/prmd/docs/divpages/franz_vly_area_plan.pdf 
4 Upper Mark West Watershed MP, P1 http://www.lagunafoundation.org/knowledgebase/?q=node/262 
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Water and Biological Quality Monitoring 
 

 
Water quality and associated aquatic habitat monitoring has 
been conducted intermittently in a number of locations in the 
project  area.  Below  is  a  list  of  the  organizations  that  have  collect- 
ed water quality monitoring data; refer to Section 6.1.2, Water  
Quality Improvement Projects for additional information.  

•  Sonoma Resource Conservation District Monitoring  
and Assessment Program  

•  Sonoma County  Water  Agency,  Fisheries  Enhance- 
ment  Program  

•  California  Department  of  Fish  and  Wildlife,  Stream  In- 
ventory Reports for Mark  West,  Weeks, and Van Buren 
Creeks  

•  Community Clean Water Institute, Volunteer Citizen  
Water  Quality  Monitoring  Program  

•  Friends  of  Mark  West  Watershed,  Continuous  Tem- 
perature Monitoring Program  

 
Biological surveys to assess the type, population size and distri- 
bution of fish species in Mark West Creek and its significant trib- 
utaries  has  primarily  focused on  assessing  the presence/absence 
and related population  size of  salmonid  fish,  steelhead  trout,  and 
Coho salmon occurring in the upper watershed. Below is a list of  
the organizations that have conducted fisheries studies.  

•  Sonoma County  Water  Agency,  Fisheries  Enhance- 
ment  Program  

•  Merritt-Smith  Consulting,  Salmonid  Juvenile  Density  
Monitoring  

•  California  Department  of  Fish  and  Wildlife,  Stream  In- 
ventory Reports for Mark  West,  Weeks, and Van Buren 
Creeks  

•  Sonoma State University  researcher Kristy Deiner  
sampled in the upper reaches of Mark West Creek as  
research  for  a  paper  titled  “Population  structure  and  
genetic  diversity  of  trout  
(Oncorhynchus  mykiss)  above  and  below  natural  and  
man-made barriers in the Russian River, California,”  
published  in  Conservation  Genetics  in  2007.  

 
Grazing  
Lisa Bush, Certified Rangeland Manager, developed a Con- 
ceptual Grazing Plan for the Saddle Mountain Open Space  
Preserve in  April 2008. The  study  included field observations 
of  grassland  areas,  describing  potential  benefits  of  grazing  as  
a grassland management technique on the property. The Plan  
describes various constraints and requirements  of a successful  

grazingprogram.Identifiedgrazingchallengesincludethe 
property’sgeographicposition,ruggedtopography,intergrad-
ing vegetation types, and current paucity of grazing infra-
structure (e.g. sound fencingand water sources). Due to these 
challenges,Ag+OpenSpacehasdeterminedthat introducing 
grazingtothe Preserveisnotfeasibleat this time. 

1.6.3 Existing Partnerships 

In additiontotheagencies and organizationsdirectly involved 
inthe purchaseand managementofthe Preserve(Section2.2, 
HistoryofPreserveEstablishment),duetothehighlevelofcom-
munityengagementintheupperMarkWestCreekwatershed 
thereareseveralcommunity and watershed-based groups that 
are investedin themanagementof thePreserve. 

The Alpine Club, a “social benefit” organization for the resi-
dentsoftheupperwatershed,wasformedinthe1940sandhas 
performedwork such as creek cleanups in additional to its social 
function.TodaytheAlpineClubhasover120memberfamiliesin 
the upper Mark WestCreekwatershed. 

The Friends of the Mark West Watershed (FMWW) formed in 
2001astheenvironmentaladvocacyarmoftheAlpineClub. 
The FMWW has been instrumental in establishing the Sad-
dleMountainOpenSpacePreservesinceitfirstchallengeda 
proposal to subdivide and develop estatehomes on 1300-acre 
SaddleMountainRanch.TheFMWWpromotedawin-win 
solution, partnering with Ag + Open Space, the Coastal Conser-
vancy,andothersinthepublicacquisitionoftheproperty. 

RecentactivitiesoftheAlpineClubandFriendsofMarkWest 
Creekthataffectthe Preserveinclude: 

• EstablishingSaddleMountainVolunteerPatrols in 
partnership with the District 

• Preparing for Emergencies and Fire Preparedness 
Task Force 

• CreatingahistoricalrecordoftheMarkWestwater-
shed and its community 

• InstallingroadsignsmarkingtheMarkWestcreekand 
watershed boundaries 

• CarryingoutUpperMark WestCreekRestorationand 
PreservationprojectsintheMarkWestCreekwatershed 
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Ag+OpenSpacepolicyregardingresearchonpreservelands 
states, “The District encourages appropriately reviewed natural 
andculturalresourcestudiesonapreservewhenthesestudies 
areconsistentwiththeDistrict’smissionandthepreserve’scon-
servationpurpose.Researchwillbeallowediftheresultsofthe 
research could be used to advance the District’s understanding 
ofpreserveresources,naturalprocesses,valuesanduses.”Re-
searchshouldsupport andprovidea basis for“preserveplanning, 
development,operations,management,educationandinterpre-
tiveactivities.”Engagingwithlocalorganizationscanalsohelp 
furthertheDistrictgoalsofraisingawarenessofthenaturaland 
culturalresourcemanagementprioritiesaswellasinvolvingthe 
communityandneighboringlandownersin expandingbeneficial 
managementstrategiesbeyondtheDistrict’sproperty. 

Research projects that inventory and/or establish baseline 
conditionsforspeciesorhabitatstargetedforrestorationoren-
hancement arerecommended. Inventories of initial conditions 
usingstandardizedprotocolscanserveasatoolformeasuring 
the effectiveness of various management strategies. Addition-
ally, comparative research projects that test the effectiveness 
of various management methodologies can be used to refine 
futuremanagement.Anexampleofthiswouldincludetrialsof 
variousinvasiveplantmanagementtechniquessuchasgrazing, 
burning,tarping,etc.andassociatedongoingbotanicalsurveys. 

Local entitiesengaged in relatedresearchincludethe California 
NativePlantSociety,MiloBakerChapter,whichsupportscon-
servationactivitiessuchasrareplantinventories;SonomaState 
Universitystudents,whocanbeengagedinavarietyofnatural 
and cultural resource projects; and the Sonoma Resource Con-
servationDistrict’sWatershedMonitoringand AssessmentPro-
gram,whichhasbeensupportingmonitoringandassessment 
activitiesintheupperMarkWestCreekwatershedforoverten 
years.Theseentitiesshouldbeconsideredpotentialresearch 
partnersforAg+OpenSpace.Additionally,thePepperwood 
Preserve, located in the upper Porter Creek watershed, tributary 
toMarkWestCreek,isavenueforresearchprojectsconducted 
bynumerousuniversities,colleges,andinstitutionsonaspectsof 
flora, fauna,and ecology. 

1.6.4 Funding Opportunities 

Severalpartnershaveplayedanimportantroleinhelping 
Ag+OpenSpaceacquiretheSaddleMountainOpenSpace 
Preserve,includingfundingfromtheCaliforniaStateCoastal 
Conservancy and project support from the Sonoma Resource 
ConservationDistrictandFriendsof theMarkWestCreek 

Watershed. This management plan identifies many priority 
implementationprojectsthatprovideopportunitiesforthe 
development of new partnerships or strengthening of existing 
ties.InadditiontoAg+OpenSpace’sexistingpartnerships, 
this Preserve provides an opportunity to build or expand upon 
partnershipswithLandPaths,theCommunityCleanWater 
Institute,localuniversities,andotherresearchorganizations. 

Funding for project implementation, monitoring, and mainte-
nancewillbeprovidedinpartbyAg+OpenSpacethroughits 
existingsalestaxmeasurereauthorizedasMeasureFinNovem-
ber2006.Additionalfundingmaybeavailablethroughgrants 
providedbythefederalorstategovernmentor nongovernmental 
organizations.SeeAppendix2foralistofpotentialgrantsources. 

1.7ManagementPlanDevelopmentProcess 
TheSaddleMountainOpenSpacePreserveManagement Plan 

wasdevelopedutilizingexistingdocumentationandexpert 

input and analysis. Existing documents were compiled (Appen-

dix1,ProjectsandStudiesintheSaddleMountainOpenSpace 
Preserve Area, Appendix 2, Saddle Mountain Open Space 
PreserveResourceCatalog)andevaluatedfordatagaps.Where 
informationwasmissing,incomplete,oroutdated,consultants 
whoareexpertsintheirfieldswereenlistedtoconductproperty 
assessments and develop recommendations based on their 
findings and the intended uses of the Preserve. Assessments 
wereconductedin2008and2009tosurveypropertyresources, 
including a roads survey, botanical inventory, grazing potential, 
andaculturalresourcesinventory.Eachconsultantidentified 
issuesofconcernincludingbutnotlimitedtotheconditionof 
the Preserveroads and trails, the presenceof invasivenon-native 
plants,firehazard,andpossibledegradationof cultural resources. 
Followupfieldsurveyswereconductedin2010–2017tomonitor 
thefederallyendangeredClaraHunt’smilk-vetchpopulations 
andin2014tomonitortheprioritynon-nativespecies. 

Preliminary management strategies were developed based 
upon the existing data analysis, property assessments, and 
expert recommendations. These management strategies and 
recommendationswerereviewedbytheprojectteamandAg+ 
OpenSpacestaffinaseriesofsmallgroupmeetingsdesigned 
to integrate management strategies and determine final rec-
ommendationsforplanimplementation.Publicreviewofthe 
draftplanoccurredfromMarch–April2015andisdescribedin 
Appendix3,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. 
Theircontributionsaresummarizedbelow. 

Pacific Watershed & Associates, Inc. 
Pacific Watershed Associates Inc. assessed approximately nine 
milesof rural roadsandonemileoftrailswithinthePreserve, 
viaaerialphotoanalysis, fieldinventories,andanalysisof 
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-
toryofthePreserve,focusingonsensitivehabitatsmostlikely 
tocontainlistedplantspecies.Fieldworkincludedbotanical 
surveysin2008and2009,aswellasdocumentationof local 
threatstoecosystems,habitats,andspecies,includingloca-
tionsof invasiveplantspecies,potentialSuddenOakDeath 
infestations, and Douglas-fir encroachment. Natural resource 
management opportunities are identified pertainingto 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, 
representativehabitattypes,view-sheds,humandevelopment, 
roads,andtrails.AGPSunitwasusedtodocumentsensitive 
featuresandphotolocations.RobEvansconductedsurveys 
duringthespringbloomseasonin2010–2014,andin2016and 
2017tomonitorthefederallyendangeredClaraHunt’smilk-
vetchpopulationsontheproperty.Duringthesummermonths 
of2014here-surveyedthePreservetoupdatethespatialdata 
fortheprioritynon-nativespecies’locationsandextent.The 
botanicalsurveyconfirmedtheoccurrenceofavarietyofplants 
onthePreserve:56families,231genera,and346specieswere 
documented. Of the 346 total species, 267 are native to Califor-
niaand76non-native;42of thelatterareconsidered“invasive.” 
Sixof thenativespeciesare designated“rare”bythe California 
Native PlantSociety (CNPS). 

Tom Origer & Associates 
TomOriger&Associatesconductedahistoricalandarchaeolog-
icalresourcessurveyofthePreserveforAg+OpenSpace.The 
studyincludedarchivalresearchattheNorthwestInformation 
CenterandSonomaStateUniversity;consultationwiththeNa-

tive American Heritage Commission and local Native American 
representatives;fieldinspectionoftheprojectlocation;and 
written resources documentation and reports. Field surveys 
conductedbyTomOriger& Associatesin2008foundfourof 
the six previously documented prehistoric sites. In addition, one 
prehistoricsite,sixhistoricperiodsites,twostonefences,and 
fourisolatedfindswereidentifiedontheproperty.Thesesites 
werere-surveyedin2018byTomOriger& Associates. 

1.7.2 Public Participation in Planning 

Ag+OpenSpacehostedapublicmeetingFebruary18,2015 
attheRinconValleyLibraryCommunityMeetingRoom.Itwas 
attendedby52people.Ag+OpenSpacepresentedthedraft 
managementplan,andofferedthepublictheopportunityto 
provideinputandcommentsonthemanagementactionspro-
posedbyAg+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 
resultsfromimplementationprojectsbecomeavailable,this 
managementplanwillberevisedtobetterprotectresources 
and provide recreational opportunities for the area’s residents. 
Outputsfromimplementationprojects,includingmonitoring 
andreports,will beusedtorefineAg+ OpenSpace’smanage-
mentapproachand redirect implementation projects if neces-
sary.Anevaluationframeworkhasbeendeveloped(Section4.7, 
AdaptiveManagement)toincorporatemonitoring,assessment, 
andresearchresultsintofutureiterationsoftheplan.Monitor-
ingisakeycomponentof each project’s implementation, with 
results analyses feeding back into the evaluation framework to 
informfuturemanagementpractices. 

Effectiveness of management strategiesand implementation 
projectswillbeevaluatedandcomparedtodesiredoutcomes, 
and strategiesadjustedaccordingly asneeded. If significant 
new information suggests that plans are inadequate or would 
benefitfromchanges,managementgoalsandobjectiveswill 
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 
This iteration of SMPMPis organizedintofive sections,with 
related subsections (and sub-subsections) where warranted. 
MaindocumentSections1-5aresupportedbydozensofFig-
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ures (maps) and Tables. An Appendix is 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 conversationsthat provide the 
knowledge-base for the SMPMP recommendations are listedin 
the References.Plan structure is summarizedbelow. 

Section 1, Introduction: Presents the planning context, includ-
ingtheregionalsetting,Preservehistory,sharedvision,existing 
efforts,andPlan developmentprocess. 

Section2,DescriptionofSaddleMountainOpenSpace 
Preserve:Givesadetailedoverviewofpropertyboundariesand 
adjacent ownership; access points and roads; built infrastructure 
andhistoricalrelics;culturalsignificanceandlanduse;natural 
disturbanceregimes;topography,geology,andsoils;climate 
andwaterresources;vegetationcommunitiesandhabitats;and 
wildlifeand plantspecies. 

Section 3, Overview of Resource Management Issues: 
Synthesizes results from studies (including on the Preserve) to 
revealseveralmanagementconcernsthat impairSaddleMoun-
tainconservationvalue.Threeissueshavebecomethepriority 
focusofthisPlanandtherecommendedprojectsproposed 
herein: (1) erosionand sedimentdelivery, (2) invasive, non-native 
plants,and(3)fireandfuelsmanagement.Issuesthatrequire 
monitoring and assessment in the long-term, but are not of 
immediatetreatmentconcern(e.g.oakmortality,firehazard, 
culturalresources,humanuseimpacts)arealsodescribed. 

Section 4, Potential Management Strategies: Describes a 
numberoftoolsthathavepotentialforsuccessfulapplication 
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 plantcommunitiesandhabitats;nativeplant 
revegetation; establishment of buffer zones; restoration of 
landscape disturbance processes; management of visitor use 
impacts;andongoingmonitoringandevaluation. 

Section5PriorityProjectImplementation:Proposesacollec-
tionofprojectstoimplementspecific,high-priorityactionsto 
achievethegoalsoftheSMPMP.Theprojectshighlightedinthis 
section are organized intofour broad categories: erosion control 
projects, invasivespeciescontrolprojects,habitatenhancement 
projects,andfuelmanagementprojects.However,thesefour 
areasarefunctionallyintegratedin practice(e.g.controlof ero-
sion-sitesedimentdeliverysupportsenhancementofsensitive 
habitats,and viceversa). 
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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 

TheSaddleMountainOpenSpacePreserveis locatedinthe 
MarkWestCreekandSantaRosaCreekwatershedsintheRus-
sianRiverHydrologicUnitinunincorporatedeasternSonoma 
County.ItliesattheintersectionoffourUSGS7.5’quadrangles: 
MarkWestSpringsinthenorthwest,Calistogainthenortheast, 
SantaRosainthesouthwest,andKenwoodinthesoutheast. 
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,andviaan accesseasementon 
PlumRanchRoad.ErlandRoad,anotherprivateroad,hasalso 
been identified 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). 

9 • SADDLE MOUNTA IN OPEN SPA CE PRESERVE MANAGEMENT PLAN 



                                              

 

 

   
 

     

 
         
           

         
    

        
           
        

            
       

           
         

 
    

         
         

         
          

         
          

         
           

            
          
           

 
          
          

           
             

        
            

2.3 Adjacent Ownership 

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 
incorporatedresidentialcitylots,borderthesouthernportion 
of the property. Some of the adjacent properties consist of rela-
tively undeveloped forest and grasslands, some are maintained 
as pasture or range for livestock (horses and/or cows), and a few 
havebeenintensively developedforwine-grapeproduction. 
An equestrianfacility at thecornerof Calistogaand St. Helena 
Roadsis theonlycommercialenterprisein thevicinity. 

2.4 Public and PrivateAccess 
AccessontothePreservehasalwaysbeenlimited,asthe 
propertyfrontagealong public roads is alongtwo relatively 

small areas. There is an approximate 500-foot frontage along 
CalistogaRoadat thejunctionof CalistogaRoadand Cleland 
RanchRoad.CalistogaRoadisacountymaintainedroadand 
Cleland Ranch Road is private. The other public road frontage 
isanapproximate500-footfrontagealongSt.HelenaRoad 
wherethereis a graveldrivewayleadingfrom St. HelenaRoad to 
a privatein-holding. Thedrivewayleadstoa chainacrossanun-
improved, seasonal roadthat enters the property at the eastern 
boundaryoftheprivatein-holdingatornearthepropertyline. 

Otheraccesspointsareviaprivateroadeasements.PlumRanch 
Road,offCalistogaRoad,providesaccesstothesouthernpor-
tionof theproperty.Thereis a gated,unimproved,seasonal ranch 
roadonthepropertyoffPlumRanchRoadthatleadstothesum-
mitofSaddleMountain.Anothergated,unimproved,seasonal 
ranchroadislocatedonthePreserveoffErlandRoad.PG&Ehas 
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transmissiontowermaintenanceroadeasementsthataccessthe 
southeasternandsouthwesternportionsoftheproperty. 

Local residents access the Preserve via several unauthorized 
trailsoffErlandandSt.HelenaRoadsandfromadjacent 
properties. Currently public access is restricted to Ag + Open 
Space-trainedvolunteerpatrollersandstafforpartner-led 
outings andworkdays. 

Safe public access to the Preserve is limited and is availableonly 
fromClelandRanchRoad,whichprovidesaccesstothesouth-
ernportionoftheproperty.ClelandRanchRoadislocatedata 
sharpcurveon CalistogaRoad, and limitedvisibility and heavy, 
fast moving traffic on Calistoga Road make this turnoff extreme-
ly unsafefor accessby busesor horsetrailers. 

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

•  Plum Ranch Road enters the southern parcel  of  the 
property and provides access to private property lo- 
cated to its east. The turn onto Plum Ranch Road from 
Calistoga Road is very unsafe due to heavy traffic on  
Calistoga  Road  and  limited  visibility.  

•  The  original  property  access  is  onto  a  private,  unnamed 
road off St. Helena Road and provides access to the  
northern  parcel.  

•  Along Erland Road, which is a private road that travels  
along the northern edge of the northern parcel, there is  
an  access  point  for  local  residents  only.  

•  A  PG&E powerline maintenance road enters the 
property on the northwest side of the southern parcel  
and exits from the  portion connecting the southern  
and northern parcels. This road re-enters and exits the  
property through the southernmost part of the north- 
ern  parcel.  

•  A private road bridges the portion of the property that  
connects  the  southern  and  northern  parcels.  Gates  on  
an un-named side road provide access for livestock  
movement  to  a  property  owner  who  owns  property  on  
both  sides  of  the  Preserve.  

•  A private road leads into the southern part of the  
northern  parcel  from private  property.  

•  A  private  road  enters  the  property  on  the  western  edge 
of the northern parcel from a neighboring property.  

•  A  trail  enters  a  northern  property  parcel  to  connect  
with  the  property  trail  and  road  network.  

•  A private road enters the eastern part of the northern par- 
cel from a neighboring property just north of Erland Road.  

•  A horse trail developed by a neighbor enters the north- 
ern portion of the property from St. Helena Road and 
connects  to  the  original  property access road.  

As partof the purchasetransaction,Ag+OpenSpacecomplet-
ed workattheClelandRanchRoad entrancetothe propertyoff 
CalistogaRoad.Theseimprovementsincludedwideningand 
pavingthedrivewayapronandclearingvegetationandtreesto 
provideclearsitelinesalonga250footdistance.Additionally, 
Ag+OpenSpacecompletedworkon PlumRanchRoad,which 
included paving, creating pull-outs, and constructing a fire-safe 
turnaroundat the endontheproperty line. 

2.5 Infrastructure 
TherearenostructuresonthePreserve,withtheexceptionofa 
historichuntingcabin,anouthouse,andacabinorbarninruins. 
Allof thesestructuresareconsideredculturalresources.Cur-
rent infrastructure is associated with previous land use, including 
ranchingandtimberoperations.Historicfencesfromlivestock 
ranching are mostly in disrepair; however, some fencing has 
beenmaintainedbyneighboringpropertyownerswhohave 
livestock.Thelivestockwatersystemhasnotbeenmaintained 
andsomeofithasbeenlostthroughsaleofsomeofthehistoric 
ranchproperty. There is a developed well that formerly served a 
troughinthesaddle(WellNo.1)withinthesoutheasternportion 
of the property,and a developedspringbox that formerlyserved 
agalvanizedcisternoffErlandRoadinthenortheasternportion 
of the property. There are two capped wells along the road 
orientednorth-south(“WellheadRoads”),northoftheAlpine 
Creekcrossingthatwerepresumablydrilledwhenasubdivision 
was beingplannedfor thePreserve. 

Currently,PreservevisitorsaccessthePreservefromCleland 
RanchRoadoff of CalistogaRoadandpark in asmallmowed 
area about a half-mileintothe property.This parkingarea can 
accommodateapproximately15carsduringthedryseason;no 
improvementor expansion of this parkingarea is planned. Ag 
+OpenSpaceinstalledanelectricgateattheentrancetothe 
propertyatClelandRanchRoadin July2015. 

1 1 • SADDLE MOUNTA IN O PEN S PA CE PRE S ERVE MANAGEMENT PL AN 



                                              

 

 

   
          
         

           
           

 
       

         
         
        

      
    

          

        
          
         

           
         

   
     

          
          
          

            
     

 

  

    

      
  

  

         
    

  

               

      

      
   

  

         
   

  

         
   

  

      

        
 

  

       

     

     

       
    

  

  
 

     

     

       

   

2.6 Cultural Resources 
Thissectionisincludedtoprovideinformationonthesignificance 
of thepropertyfromahumanculturalperspective.However,the 
preservationofartifactsinsituandtherestorationofbuiltstruc-
turesarebothbeyondthescopeofthisPlanatpresent. 

Two studies performed in the Saddle Mountain area in 1977 
identified six prehistoric sites, two historic fences, an abandoned 
cabin,andnine isolatedfinds (Origerand Fredrickson 1977; and 
StradfordandFredrickson1977);however,onlytheprehistoric 
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 

OrigerandAssociates.Historically,thepropertyprimarilylay 
withinwhat was designatedas “publicland” lyingnorthof the 
Cabezade SantaRosaandLos Guilicos landgrants.A review 
of ethnographic literature for this area found that there are no 
ethnographicsitesonthePreserve(Barrett1908;Kroeber1925, 
1932; McLendon and Oswalt 1978). Numerous other studies 
(Flynn 1981; Greene 2003; Quinn and Origer 2001; Rich and 
Roscoe2006;Roop1988,1991,and1992;andSoule1984)have 
been performedadjacent or near tothe property.Theseauthors 
identifyatotalofthreeculturalresourceswithinone-quarterofa 
mileofthesite.Table2.1lists15archaeologicaland/orhistorical 
sites documentedon the Preserve. 

SITE NAME SITE TYPE DESCRIPTION LOCATION (WATERSHED) 

CA-SON-926 * Prehistoric Obsidian flakes and obsidian projectile point 
fragments on a ridge 

Van Buren Creek Watershed 

CA-SON-951 Prehistoric Rock shelter with obsidian and basalt flakes and 
fragmentsof mammal bone 

Weeks Creek Watershed 

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 
stone) in meadow 

Alpine Creek Watershed 

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

Alpine Creek Watershed 

Isolated items Prehistoric Three obsidian biface fragments and chert tool 
fragment in roadway 

Alpine Creek Watershed 

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

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

Alpine Creek Watershed 

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, 
artificial pond, cistern, privy. 

Alpine Creek Watershed 

Pond House/ Hunting 
Camp 

Historic Mid 20th century camp Alpine Creek Watershed 

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. 
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2.7 Current and Historic Land Use 
LanduseonthePreserveiscurrentlylimitedtopatrollingofthe 
property by volunteers trained by Ag + Open Space. The District 
alsooffersapproximately4publicoutingsayear,ledbyentities 
contractedbyAg+OpenSpace,aswellasapproximately6 
workdaysayear,and2trainingsayearforpeopleinterestedin 
becomingvolunteerpatrollersonthePreserve.Neighboring 
residentswholivealongErlandRoadandaretrainedvolunteer 
patrollersmayaccessthePreserveonhorseback. 

Early occupantsofSaddleMountainpresumablyhad an econ-
omy basedlargelyonhunting,withlimitedexchange,andsocial 
structuresbasedonextendedfamilyunits.Later,millingtech-
nology and an inferred acorn economy were introduced. Both 
historicandmodernhumanusepatternsandnaturalresource 
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 
grasslandandwoodland,whichcreatedanenvironmentrichin 
natural resources. These features suggest that the property may 
have been utilized for hunting, resource gathering, and day-to-
day activities (Barrowand Origer,2008). 

SinceEuropeansarrived, logging, landclearing, importationof 
livestock,andfiresuppressionhaveresultedinmajorchanges 
intheproperty’svegetationpatterns(Hill,1978).Thelandwas 
ownedforseveralgenerationsbytheMernerfamily andknown 
byvariousnames(includingMernerLumberCompany,Inc., 
ProgressLumberCompany,Inc.,andMernerLandCompany, 
Inc.; Bowman and Associates, 2006). Much of the Douglas-fir and 
coast redwood forest has been logged, and multi-stump growth 
patternsof manyoftheoakstandsindicatethehardwoodswere 
mostlikelycutdecadesago,presumablyforfuelwood. 

ThePreservewashistoricallyusedasalivestockranch(Bush 
2008).Theoriginalranchislocatedinthenortheasternsection 
ofthesouthwesternparcel.Livestockgrazingandperiodic 
wildfirespreventedtheestablishmentoftreespeciesinthe 
grasslandsof theproperty(ElgarHill1978).Otherusesofthe 
landhaveincludedtimber production.Whileconductingfield 
inspectionsoftheranch,archeologicalfieldcrewssearched 
forcharcoal-makingfeaturesthatarefairlycommoninthe 
hillseastandnorthofSantaRosa.Charcoalmakingresultsin 
features onthelandscapethat consistof circular levelareas 
some20to40feetindiameter.Thesefeatures,oftensituated 
ongentleslopes,alsoaremarkedbyabundantsmallpiecesof 

charcoalonand just belowthegroundsurface.Noarchaeo-
logical evidence was found that charcoal making took place at 
Saddle MountainRanch. 

2.8 Landscape Disturbance 
Regularperturbationstothelandscapevianaturalagents(e.g. 
wildfire, seasonal flooding, herbivores) are critical components 
of well-functioningecosystems. Climate, land use, and habitat 
managementpracticesinfluencetheparameterscharacteris-
ticofanarea’sdisturbance“regimes,” includingitsrecurrence 
interval, location,andseverity(Franklinetal.2001,2005). 
Whetheradisturbanceisnatural,accidental,ormanaged,it by 
definition (Harrison et al. 2003) results in the removal of sig-
nificantabovegroundbiomass(e.g.dry thatch,grasses, forbs). 
Theroleofnaturaldisturbanceinmaintainingspeciesdiversity 
andhabitatviabilityis recognizedasacentraltenetof ecology, 
but complete understanding of cause-effect relationships that 
facilitateecologicalresilienceremainselusive.Nevertheless, 
maintenanceofappropriatedisturbanceregimeshasbecomea 
generalpracticeforconservationbiologistsandlandmanagers 
(Harrisonetal.2003). 

Itisobservedthatecosystemfunctioniscompromisedwhere 
naturaldisturbanceregimeshavebeenseverelyalteredor 
curtailedbyhumanactivities(e.g.activefiresuppressionor 
completeexclusionofgrazers).However,themagnitudeof 
effects from highly modified regimes is not equal across habitat 
types(Keeley2006).Somedetailsonthehistoryandeffectsof 
themost common disturbance practices(fireand grazing) are 
introducedbelow. 

2.8.1 Disturbance byFire 

Human interference with natural ecological processes in 
Californiahasbeeninplaceforatleasttwelvethousandyears 
(Anderson, 2005). According to paleoecologists, California’s 
oakwoodlandsreplacedconifersduringthetransitionofthe 
late Pleistocene to the warmer Holocene epoch, approximate-
ly 10,000 years ago (Anderson, 2005). Then, approximately 
2,500to2,800yearsago,climateconditionsbecamecooler 
andmoister,whichfavoredDouglas-firoveroaksintheNorth 
Coast Ranges. Ecologists and soil scientists have concluded that 
regular burning by California Native Americans likely prevented 
theestablishmentofDouglas-firinoakwoodlandsandprairies. 

ThePreserveshowsevidenceofrepeatedlowintensityfires, 
whichmay havebeennaturally causedby lightningor deliber-
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ately set by settlers or Native American residents. These low-in- 
tensity  fires  served  to  maintain  grasslands,  facilitate  the  gathering 
of acorns in oak woodlands, enhance game species habitat,  
reduce insect pest populations,  and reduce fuels and the occur- 
rence of catastrophic fires (Allen-Diaz et al. 2007, Biswell 1989).  
In California, only desert ecosystems were not regularly ignited  
(Bartolome  et  al.  2007).  Thus,  when  people  of  European  ancestry 
first  arrived  in California,  they  often did not find a pristine  wil- 
derness, but rather a managed landscape that was the result of  
thousands of years of intentional burning, selective harvesting,  
tilling 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  
what  is  now  the  Preserve.  By  1935  state  and  local  governments  
initiated programs to rapidly extinguish all wildfires in or near  
populated areas. Ecological changes that are directly attribut- 
able to or exacerbated by fire exclusion include:  

•  Coastal  Oak  Woodland  habitat  type  on  the  Preserve 
is being encroached upon by Douglas-fir and is now 
classified Montane Hardwood-Conifer. Oak-domi- 
nated  woodlands  and  forests  are  likely  to  transition  to 
Douglas-fir  dominated,  with  California  bay  becoming  
dominant  in  some  locations.  

•  The Montane Hardwood habitat of oak, madrone, and bay  
trees is being invaded by Douglas-fir (Northen 1992b).  

•  In the chaparral, the trend is toward replacement of  
chamise with oak as the dominant species; however, the 
presence  of  Sudden  Oak  Death  (SOD)  on  the  property  
may change the direction of this successional trend.  

•  Douglas-fir and Redwood forests are likely stable in the  
near term, even in absence of fire, due to the longev- 
ity of these species (Moritz 2003) and the general  
resistance of forests versus grasslands to exotic species 
invasions  (Keeley 2006).  

•  Grasslands are likely to diminish with encroachment  
of Douglas-fir or pioneer  shrubs such as coyote brush 
(Baccharis pilularis): Cessation of annual burning on  
a grassland site in Berkeley resulted in an increase in  
ripgut brome and coyote brush and the eventual ex- 
tirpation of purple needlegrass  (Nasella  pulchra) from 
the site (Bush 2008).  

Photo3.CoastalOakWoodlandbeingencroachedupon 
by Douglas-fir 

2.8.2 Disturbance byGrazers 

The grazing ecology of California’s grasslands extends back mil-
lionsofyearsintotheTertiaryPeriod.Presentdayrelationships 
betweengrassland plants and grazing animals arestrongly linked 
totheseprehistoricassociations(Edwards1996).Thereisstrong 
evidencethatmanyofCalifornia’spresent-daygeneraofnative 
perennialgrassesevolvedovermillionsofyearswiththeexten-
sivemegafaunathatoncepopulatedCalifornia(e.g.mastodon, 
mammoth,camel,llama,bison,elk,pronghorn,andhorses). 
Moderngrassgenerathathavebeenfoundassociatedwithlocal 
fossil remains include wheatgrass (Agropyron), and oatgrass 
(Danthonia).Overthe10,000yearssincethelasticeage,the 
onlylargenativegrazerspresentinthispartofCaliforniahave 
beenelk,whichhavebeenextirpatedfrommuchofthestate. 

Itisanobservablefactthatsinceintensiveranchingendedat 
SaddleMountain,moregrasslandacreagehasbecomethe 
thatchyhostofcoyotebrush.Incertaininstances,lightgrazing 
in oak woodlandis thought to maximize some measures of local 
biodiversity(Allen-Diazetal.2007).Studieshavedocumented 
thecompleteconversionofgrasslandtocoyotebrush-domi-
natedcoastalscrubinseverallocationsinthebayareawhere 
grazinghasceased(Bartolomeetal.2007).However,the 
long-term effects of these changes are unknown and may 
includeboth positiveand negativeresults.Managersat Saddle 
Mountainshoulddeterminecasebycasewhetherornotthe 
ongoingphysicalencroachmentof nativeshrubs(coyotebrush) 
andtrees(Douglasfir)intoformerrangelandareaspresentsa 
priority challengethat warrantsaction, or if unfacilitatedhabitat 
conversiontowoody-typevegetationisacceptable. 
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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(549meters) 
in the southeast corner of the property. In the southwestern 
parcel,thehighestpointisapproximately1450feet(442meters) 
abovesealevelononeofthetwopeaksthatformthe“saddle”for 

whichthemountainisnamed.ThePreservecontainsnumerous 
steepridgestrendinginaneast-westdirectiondividedbysteep 
canyonscarvedbycreeks.Elevationchangesaresteeperandoc-
curinshorterdistancesinthesouthwestquadrant;thenortheast 
quadranttendstowardsmoregentlyrollingtopography. 
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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 Complex and Sonoma Volcanics.Other partsof the 
property are composed of Glen Ellen and Merced Formations. 
TheGlenEllenFormationhasbeenmappedalongthenorth-
westedgeofthesouthwesternportionoftheproperty(Giblin 
and Associates2003a,Elgar Hill 1978). 

The Sonoma Volcanics 
Thisunitcontainsmostlypalevolcanicashthatis thoughtto 
have erupted from multiple sources near the town of Calistoga 
duringthelateMiocenetolatePlioceneperiod.TheSonoma 
Volcanic rocks, together with the Clear Lake Volcanics, repre-
sent the northernmost occurrences of exposed volcanic rocks 

intheCaliforniaCoastRangesandareassociatedwiththe 
movementoftheSanAndreasFault(Berkland2001,Moores 
andMoores2001,AltandHyndman2000).Sincedeposition, 
the Sonoma Volcanics has undergone uplift and deformation 
duethroughfaultingandfolding(GiblinandAssociates2003b, 
Elgar Hill 1978). 

The Franciscan Complex 
This unit consists of an assortment of sedimentary rocks and 
basaltoceanfloorjumbledtogetherandcompressedunder 
greatpressureintheoceanictrenchduringtheLateJurassic 
throughEarlyTertiaryandthrusttothe surfaceduringuplift (Alt 
andHyndman2000).Theserpentinemassesthatoccurindis-
tinctpatchesonthepropertyarepart of theFranciscangeology 
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(ElgarHill1978).TheFranciscanComplexunderliestheSonoma 
Volcanicsformationsthroughouttheproperty(Dwyer1992). 

The Glen Ellen Formation 
ThisunitwascreatedtowardtheendoftheSonomaVolcanics 
Formationperiodandiscomposedmostlyofsedimentaryrock 
deposited under lagoonand delta conditions. This layer contains 
lensesofgravel,sand,silt,andclayvaryinginthicknessandex-
tent (Wagner et al 2003, DWR 2004). The Glen Ellen Formation 
oftenoverlaysSonomaVolcanicsand,togetherwith the Merced 
Formation,containstheprincipalwaterbodyintheSantaRosa 
ValleyGroundwater Basin (DWR 2004). 

The Glen Ellen Formation and the Franciscan Complex are 
both easily eroded, leading to relatively frequent landslides (for 
example,inthesouthwestquarteroftheproperty,occurring 
mainlyinFranciscansediments,ElgarHill1978).TheSonoma 
Volcanics Formation is much more stable with infrequent land-
slides (LaurelMarcusand Associates2004).Fifteensoil types 
havebeenidentifiedontheproperty(Figure6.Soils);mostof 
these soils have a high erosion hazard with rapid runoff potential. 
Twomajorgeologicfaultshavebeenmappedontheproperty; 
oneisamajorthrustfaulttrendingnorthwest(Giblinand Asso-
ciates2003a). 

2.10.2 Soil Types 

Figure 6. Soils 
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Edaphic(e.g.“serpentine”)soilsoccuronthePreserveand (Kruckberg1984).Soilmapunitsoccurringonthepropertythat 
supportserpentine-adaptedplantspecies,someofwhich includeserpentine-derivedsoilsareMontaracobblyclay loam 
areendemictoSonomaCounty(Bestetal.1996).Suchsoils, (30to75percentslopes),Raynor-Montaracomplex(zeroto 
derived from serpentinite, typically have nutrient profiles that 30percentslopes),andYorkvilleclayloam(30to50percent 
include low levelsof nitrogen,potassium,phosphorous,andcal- slopes)(Bush2008).Othersoil typesaredescribedinTable2.2. 
cium;highlevelsofmagnesium;andimbalancesin heavymetals 

Table 2.2. Soil Types and Commonly-Associated Vegetation Communities 

CODE SITE TYPE SLOPE 
CLASS 

EROSION 
HAZARD 

RUNOFF 
POTENTIAL 

TYPICAL 
LAND USE 

COMMUNITY 
OCCURRENCE 

BoF Boomer Loam 30 – 50% High Rapid Timber, limited 
grazing 

Mixed evergreen forest 

FaF Felta Very Gravelly 
Loam 

30 – 50% High Rapid Range Oak woodland 

GgF Goulding Clay 
Loam 

30 – 50% High Rapid Range Grassland, oak woodland, 
chaparral 

GgG Goulding Clay 
Loam 

50 – 75% Very High Rapid Range Grassland, oak woodland, 
chaparral 

GIE Goulding Cobbly 
Clay Loam 

15 – 30% Moderate 
to high 

Medium to rapid Range Grassland, oak woodland, 
chaparral 

GIF Goulding Cobbly 
Clay Loam 

30 – 50% High Rapid Range Grassland, oak woodland, 
chaparral 

GIG Goulding Cobbly 
Clay Loam 

50 – 75% Very high Very rapid Range Grassland, oak woodland, 
chaparral 

HgE Henneke Gravelly 
Loam 

5 – 30% Slight to 
moderate 

Slow to medium Watershed, wildlife 
habitat, minimal 
grazing 

Chaparral, serpentine 
chaparral, grassland, 
serpentine grassland 

HgG2 Henneke Gravelly 
Loam 

30 – 75% High to 
very high 

Rapid Watershed, wildlife 
habitat, limited 
forage: cattle and 
sheep 

Chaparral, serpentine 
chaparral, grassland, 
serpentine grassland 

MoG Montara Cobbly 
Clay Loam 

30 – 75% High to 
very high 

Rapid to very 
rapid 

Limited range, 
watershed, wildlife 
habitat, recreation 

Grasslands, limited 
chaparral 

ReE Raynor-Montara 
Complex 

0 – 30% Slight to 
high 

Slow to rapid Range and pasture Grassland, oak woodland 

ShE Sobrante Loam 15 – 30% Moderate 
to high 

Medium to rapid Range, minimal use 
as orchards 

Grassland, oak woodland 

SkE Spreckels Loam 15 – 30% Moderate 
to high 

Medium to rapid Range and pasture Oak woodland 

YuF Yorkville Clay 
Loam 

30 – 50% High Rapid Range, some wildlife 
cover & watershed. 

Grasslands, oak woodland 
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2.11 Climate and Precipitation 
The climate of Saddle Mountain is typical of Mediterranean 
climateswithcool,wetwintersandhot,drysummers.Tempera-
turesaremoderate,with monthlyaverages in nearbySantaRosa 
rangingbetween37and66°F(3to19°C)duringthewinterand 
between50and83degrees°F(10to28°C)duringthesummer. 
Extremetemperatureshavebeenrecordedat15°F (-9°C)in 
December1932and110°F(43°C)inSeptember1971andJuly 
1972 (WesternRegionalClimate Center2008). 

Precipitation occurs mainly as rain; snowfall and hail occur infre-
quentlyand meltalmostimmediately. Averageannualprecipi-
tationinSantaRosais30.5inches(775mm)andmostlyoccurs 
between October and April (Western Regional Climate Center 
2008).Giblinand Associates(2003b)reportthatprecipitation 
onthe Preserveaveragesabout45 inches(1,143mm peryear), 
although variabilityamongandbetweenyears is commonwith 
droughtandfloodconditionsalternatingatirregularintervals. 

2.12 Water Resources 

2.12.1Surface Waters 

ThePreservecontainsportionsoffourcreeks(Alpine,Duck-
er,VanBuren,andWeeksCreeks),aswellasseveraloftheir 
unnamedtributaries.They are describedbelow: 

• The headwaters of Alpine Creek are located in the 
property’s mountainous northeastern parcel. The Alpine 
Creeksubwatershedencompassesroughly380acres 
(0.59mi2,1.54km2)inthecentralportionoftheproperty, 
ultimatelyflowingintoareservoironanadjacentprop-
erty. From there, an outlet stream crosses St. Helena 
Roadanddrains intoMark WestCreek.Springsnear 
the head of Alpine Creek provide the water source for 
summertimeflow,whichwasestimatedin2002at10to 
20gallonsperminute(Giblinand Associates2003b). 

Photo 4. Alpine Creek with mature riparian habitat 

• DuckerCreekdrainsasmallareainthefarsoutheast-
erncornerofthesouthwesternparcel; itempties into 
the Santa Rosa Creek watershed. 

Photo 5. Ducker Creek Drainage 

• Van Buren Creek drains roughly 125 acres (0.20 mi2, 
0.51 km2)of thenortheasternportionof theproperty 
andflowstotheMarkWestCreek;it isaseasonalcreek 
(i.e.dryduringthesummer monthswithonly isolated 
reaches containing very low perennial flow or remnant 
pools remainingas refugia for aquatic wildlife). 
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Photo 6. Bridge over Van Buren Creek 

• The Weeks Creek subwatershed drainsapproximately 
170 acres (0.27 mi2, 0.69 km2) in the southern portion 
oftheprojectarea.WeeksCreekflowsintoMarkWest 
Creek justnorth of the intersection of St. Helena and 
Calistoga Roads. Weeks Creek is seasonal. 

• Alargerspringis locatedfurthertotheeastwherethe 
Sonoma Volcanics and Franciscan Complex meet; this 
springhistoricallysuppliedwaterfor theranchhouse 
on an adjacent property. 

• Near the Hunting Cabin, perched water forms a small 
spring that feeds a small man-made and year-round 
pond.Additionallyavernalpoolislocatednearthe 
hunting cabin that provides habitat for special status 
plant species as well as invasive species. 

• A developed spring is located near Erland Road in the 
northeastern portion of the Preserve. 

Photo 8. Spring box and irrigation line near Erland Road 

• IntheheadwatersofAlpineCreek,aspringflowsfrom 
serpentinerockprovidingthemajorityof lateseason 
flow into the creek. In the fallof 2002, seepage from 
thissubstantialspringintoAlpineCreekwasestimated 
to be 10-15 gallons per minute. 

Photo 7. Weeks Creek bank erosion 

Anumberofspringswereidentifiedwithinandadjacentto 
the Preserve during the groundwater assessment (Giblin and 
Associates2003a): 

• Two small springs are located near the boundary 
betweentheoverlyingSonomaVolcanics/GlenEllen 
rockstothenorthandtheFranciscanComplex tothe 
south.Oneof thesespringsdrains toWeeksCreek;the 
otherhasbeendivertedtoflowintoaranchpondon 
an adjacent property. These springs have relatively low 
flows which fluctuate seasonally. 

2.12.2 Groundwaters 

AlthoughtheGlenEllenFormationisanimportantgroundwater 
sourceintheSantaRosaValleyGroundwaterBasin,itscapacityto 
producegroundwaterwithintheprojectareais limitedandmostof 
theaquifersarewithinzonesintheSonomaVolcanicscontaining 
openand interconnectedfractures(Giblinand Associates2003a). 
ThelowpermeabilityoftheFranciscanComplex,whichunderlies 
theSonomaVolcanicsandGlenEllenFormations,alongwiththe 
twoprojectareafaults(Section3.10,GeologyandSoils),actasbar-
riers to groundwater movement. Groundwater recharge, which is 
afunctionoftheamountandintensityofrainfall,slope,andsoil 
permeability,wasestimatedbyGiblinandAssociates(2003); 
potentialrechargeareaislimitedtotheareaofvolcanicrockand 
fracturedinclusionswithintheFranciscanComplex. 
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Existing  groundwater  wells  on  and  adjacent  to  the  Preserve  are  
described below:  

•  The southwest portion of the Preserve  contains a  
primary well located at an elevation of about 1,350  
feet (411 m) on a ridge in the southwest portion of the  
property  (Figure  2,  Saddle  Mountain  Open  Space  Pre- 
serve Base Map). Standing water level was at a depth  
of 430 feet (131 m) when the well was constructed in  
1996 and the  well was set at a  depth  of  504 feet  (154  
m) below the ground surface. It has not been utilized to  
any significant degree. This well was tested in 2002 and 
reported  to  have  sufficient  capacity  to  supply  water  for  
only a portion of the then-proposed housing develop- 
ment  project  (Giblin  and  Associates  2003a).  

•  The northeast parcel contains two wells; one is about  
50  (15  meters) feet north  of  Alpine  Creek in  the  west- 
ern  portion  and  the  other  is  2,300  feet  (701  meters)   
north  of  the first. These  wells draw water  from depths  
ranging  from  120  to  340  feet  (37-104  meters) deep  
from  fractured  volcanic  rock.  

•  Numerous offsite neighboring wells were identified  and  
were reported to be between 200 and 500 feet (61-152  
meters)  deep  and  individually  provided  sufficient  water  
for  single-family  residential  use.  The  wells  were  mostly  
drilled within Franciscan and Volcanic Formations and  
believed to contain water due to the fracture zones 
between  the  two  Formations.  

2.12.3 Stream Depth and Flow 

Based on the Mark West Creek Tributaries Stream Inventory 
Report(2006),whichincludedmeasurementsconductedon 
WeeksandVanBurenCreeksduringthe1997inventory,DFG 
notedasmallpercentageofpools(threepercentandeight 
percent, respectively,of theassessedreachesof WeeksandVan 
Buren)andanevensmallerratioofprimary(i.e.atleasttwofeet 
deep) pools (one percent and 11 percent, respectively) of the 
assessedreachesofWeeksandVanBurenCreeks.Inaddition, 
inbothWeeksandVanBurenCreeks,100percentofthepool 
tail-outs measured had embeddedness ratings of either three or 
four;only cobbleembeddednessmeasuredtobe25percentor 
less(aratingofoneisconsideredbestfortheneedsofsalmon 
andsteelhead).Boththelackofpooldepthandthehighem-
beddednessratings indicatea needfor assessingand reducing 
sediment inputs intothe property’screeks. 

Streamflow,particularlythroughthelatesummermonths,isa 
criticalhabitatissueintheupperMarkWestCreekwatershed 
anditstributaries.Evensmallsurfacereservoirsandlow-volume 
diversions can exacerbate stream-drying in spring and summer 
(Deitchetal.2008,2009).Anylandusechangesproposedto 
the Preserve should be evaluated in terms of the potential water 
demandand projectsdevelopedin conjunctionwith arenew-
ablewatersourcesuchaswinterwaterstorage. 

2.12.4 Dams and Impoundments 

Thereisasmallman-madepondwithinthenorthernportionof 
thePreservenearthehuntingcabinthatcaptureswaterfrom 
anearbyseep.Thepondandassociateddamatneighboring 
Hayfork Ranch, downstream of the property along Alpine Creek 
mayserveasabarriertofishpassage,thoughresidentfishwere 
observed duringfield assessments in 2008. 

2 1 • SADDLE MOUNTA IN O PEN S PA CE PRE S ERVE MANAGEMENT PL AN 



                                              

 

 

   
 

    

 

         
       

    
         

            
         
         
  

        

       

2.13 Vegetation Communities 

Figure 7. Vegetation Communities 

The Preserve contains ten vegetation communities, as 
identifiedbytheCaliforniaDepartmentofFishandWildlife 
HabitatRelationshipsdatabase,andcorroboratedduringfield 
reconnaissance conducted in May 2008. The boundaries of 
thehabitattypeson(Figure7,VegetationCommunities)are 
general innatureand shouldnot beused, for example,tode-
lineatethepresenceor locationofany jurisdictionalwetlands. 
Although distribution of plant-life on the Preserve is complex, 
patterns exist: 

• North-facing slopes on the property arepredominantly 
forested while warmer, sunnier south-facing slopes 
containopengrassland,oaksavannah,andchaparral. 

•  South  of  the  saddle  in the  Weeks  Creek  watershed,  
vegetation is mostly a mixture of oak woodland and 
grasslands,  while  to  the  north  vegetation  is  dominated 
by  Douglas-fir,  oaks,  and  other  hardwoods.  

•  Chaparral is scattered throughout the property,  
primarily on ridgelines and south- southwest oriented 
slopes.  

•  Annual grassland, including a diversity of remnant na- 
tive perennial grasses, occurs in fairly large expanses in  
the southwestern portion of the property and in smaller  
scattered  patches  in  the  northern  portion.  

2 2 • SADDLE MOUNTA IN O PEN S PA CE PRE S ERVE MANAGEMENT PL AN 



                                              

 

 

       
     

     
         

 
 
 
 
 
 
 
 
 

     
 

 
          
           

           
        
           

      
     

        
          

          
       

 
           

        
          
        

        
       
           
        

         
        
       

   

         
     

           
    

         
            

         

    
      

        
       

         
          

        
       
           

  

 
        
        

       
         

          
       

        
        

           
        

 

    

 
         
          
          
      
       

  

Photo 9. Forested north-facing slope, oak savannah on 
south-facing slope, annual grassland 

TheBotanicalSurveyList(Appendix4)compiledforthisplan 
shouldbeconsideredasaworkinprogress,asnewspecieswill 
likelybedocumentedinthefuture.Itisrecommendedthatfu-
ture botanical work focuson additional plant communities that 
aremostlikelytohavelistedorotherwiserareplants,including 
serpentinegrassland,serpentinechaparral,vernalpool,and 
closed-conepine-cypress. Recommendedtimingfor botanical 
surveysisthebeginningofFebruaryandcontinuingthrough 
June.FieldworkwasconductedonthePreservefromAprilto 
September2008,andFebruarytoJune2009,whichwasan 
unusuallydry periodwith almostno rainfall. 

Atotalof42invasiveplantspeciesweredocumentedonthe 
Saddle Mountain property (Appendix 9, Invasive Plant Species 
List,andFigure12,InvasivePlantSpecies).Thesespeciesvary 
intheirecologicalimpact,distribution,andinvasivepotential. 
Invasive plants, sometimes referred to as “transformer” species, 
displacenativespecies,changeplantcommunitystructure,and 
reducethevalueofhabitatforwildlife(Bossardetal,2000). 
Invasive plants may also disrupt physical ecosystem process-
essuchasfireregimes,erosionandsedimentation,nutrient 
cycling, and light availability. Native habitat types will exhibit 
variablesusceptibilityandresponsetoinvasivespecies. 

2.13.1Annual Grassland(AGS) 

Annualgrasslandhabitatcoversapproximately16percentofthe 
Preserve. It occurs extensively throughout the southwestern 
portionof the property and in isolated patches in the northeastern 
portion. AGS on the Preserve, particularly in areas with thicker 
soils,isgenerallydominatedbynon-nativespecies,althoughin 
areaswiththin,rocky,orserpentinesoilsthereareahighpropor-
tion of native perennialgrasses. ThePreserve’s steeptopography 

hasprecludedcultivation,whichelsewherehasbeenresponsible 
for eliminating native perennial grasslands. Overall grassland 
species composition and structure vary, depending on weather 
patterns, soil type,firefrequency,and livestockgrazingpatterns. 

Local soil characteristics and topography strongly influ-
ence grassland species composition and production: Thin, 
coarse-textured,low-nutrientsoilstendtosupportagreater 
diversity of nativeherbaceous plants becausehighlyaggressive 
non-nativeannualgrassesarelesscompetitiveinthesecondi-
tions.Theseconditionsaremostextremeonsoilsderivedfrom 
serpentinite, which typically have nutrient-poor profiles and can 
haveimbalancesinheavymetals(Kruckberg1984).Clay-rich 
soils,suchasRaynorclay,appeartosupportthehighestdensity 
of medusahead. 

Many grassland areas include significant components of threat-
enednativeperennialgrasses.Historically,grazingbynative 
ungulatesandwildfire(anthropogenicornaturallyoccurring) 
maintainedtheopenstructureofAGShabitats.Althoughintro-
ducedannualgrassspeciesnowdominatethishabitat,itwas 
historically dominated by native perennial bunchgrasses. With-
out activemanagement,non-nativeannual grassesare likelyto 
continuetodominatemostnativeplantspecies(Bartolomeet 
al.2007).Thirtyoftheforty-twoinvasivespecieslocatedonthe 
Preserveoccurinthe AnnualGrasslandhabitattype. 

Photo 10. Native bunch grasses (blue wildrye) 

Annualgrasslandsareheavilyusedbywildlifeforforagingand 
nearbyshrubandforestedhabitatoftenserveasshelterand 
breeding habitat. Reptiles known to breed in this habitat include 
western fence lizard (Sceloporus occidentalis), common garter 
snake(Thamnophissirtalis),andwesternrattlesnake(Crota-
lus oreganus), and mammals typical of grasslands include the 
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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),andcoyote(Canislatrans).Birdslikely 
touseannual grasslandas breedinghabitat includeburrowing 
owl (Athene cunicularia), short-eared owl (Asio flammeus), 
hornedlark(Eremophilaalpestris),andwesternmeadowlark 
(Sturnellaneglecta).Turkeyvulture(Cathartesaura),northern 
harrier(Circuscyaneus),Americankestrel(Falcosparverius), 
white-tailed kite (Elanus leucurus), and prairie falcon (Falco 
mexicanus)use thishabitat for foraging(Kie 2005). 

2.13.2 Coastal Oak Woodland (COW) 

OnSaddleMountain,deciduousoaksdominatecoastaloak 
woodland(COW) habitat,whichcoversabout20 percentof the 
landscape. COWhabitat is extremely variable,both in composi-
tionandstructure:Theinterplayofslope,aspect,soil,precipita-
tion,andtemperatureleadstotheformationof habitatthat can 
resembleeithersavannahor montanehardwoodforest.Coastal 
oakwoodlandoverstoryismadeupofdeciduousandevergreen 
hardwoods[Oregonoak (Quercusgarryana),blackoak(Q.kel-
loggii),blueoak(Q.douglasii),valleyoak(Q.lobata),andcoast 
live oak (Q. agrifolia) form both mixed and monospecificstands] 
with occasional conifers.Thestructurecan bevery densewith a 
closedcanopyinmesicsoils,butissparseandopenindriersoils. 
Theshrubunderstory(oftenpoisonoak,Toxicodendrondiversi-
lobum) ranges from very dense to extremely sparse and ground 
covercanrangefromtightlypackedfernsandforbstoathick 
carpetof litterorevenopengrassland(Holland1995). 

Photo 11. Coastal oak woodland 

TheunderstoryoftheCoastalOakWoodlandsonthePreserve 
islargelymadeupofannualgrassesandforbs,someofwhich 
areinvasive.Fireshistoricallyoccurredstatewidethroughout 
COWas low-intensitygroundfires,soit is likelythatthecoastal 
oak woodlandon SaddleMountainexperiencedrelativelyfre-
quent fire events. Oak recruitment is associated with fire events 
andhasdecreasedsincetheonsetofactivefiresuppression 
andcessationoftheuseoffirebyranchersforoakwoodland 
management in the1950s (Allen-Diazetal.2007). 

Sudden Oak Death (SOD) occurs throughout the Preserve; 
thus,thepresenceofOregonoak,blueoak,andvalleyoak, 
whichareresistanttoSOD,islikelytoincreaseascoastliveoak, 
tanoak,andblackoakpopulationsdecline.Theoakwood-
landonthepropertyisalsobeingthreatenedbyDouglas-fir 
(Pseudotsuga menziesii) encroachment. If Douglas-fir contin-
ues toexpandits rangeand becomes increasinglyestablished, 
muchoftheCOWhabitattypeonthePreservewilllikelycon-
vert toMixedHardwood-Conifer forest. 

COWin Sonoma County provides valuablehabitat for a variety 
of reptile, amphibian, mammalian and avian species; in total, 
215vertebratespeciesofwildlifeutilizethishabitatforatleast 
a portion of their life cycle. California newt (Taricha torosa), 
red-bellied newt (Taricha rivularis), California slender salaman-
der(Batrachosepsattenuatus),northernwesternpondturtle 
(Actinemys marmorata), western fence lizard (Sceloporus 
occidentalis), and western skink (Eumeces skiltonianus) use 
many of thestagesof coastaloakwoodlandsforreproduction, 
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.Themorematureanddensethishabitatis,thebetterits 
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(Spilogalegracilis),stripedskunk 
(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 
foragethatapoor acornyearmaybepartiallyresponsiblefora 
temporary population decline for these species (Holland 1995). 
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2.13.3 Closed-Cone Pine-Cypress(CPC) Closed-Cone Pine-Cypress h abitat  provides h abitat  for  148 
vertebrate wildlife species  including  the western terrestrial  
garter snake (Thamnophis elegans), western skink (Eumeces  
skiltonianus), turkey vulture  (Cathartes  aura), sharp-shinned  
hawk (Accipiter striatus), American kestrel (Falco sparverius),  
peregrine falcon (Falco peregrinus), great horned owl (Bubo 
virginianus), and white-throated swift (Aeronautes saxatalis). 
Yellow-cheeked  chipmunk  (Neotamias  ochrogenys),  coyote  
(Canis latrans), long-tailed weasel (Mustela frenata), western  
spotted skunk (Spilogale gracili), striped skunk (Mephitis me- 
phitis),  bobcat  (Lynx  rufus),  and  mule  deer  (Odocoileus  hemio- 
nus) all use at least some stages of this habitat for reproduction,  
cover, and  forage  (CDFG CIWTG 2005).  

2.13.4  Douglas-Fir  (DFR)  

Douglas-fir  habitat  accounts  for  about  six  percent  of  the  vegeta- 
tion cover on the property. DFR habitat varies in structure and 
composition according to geology, slope, aspect, soil type and 
moisture content, and latitude. The typical structure contains a 
sparse, irregular overstory of needle-leaved evergreens with a 
dense lower  overstory  of  broad-leaved  evergreens.  In general,  
older stands contain a  denser canopy  layer while younger  stands  
are  more  open.  

OnthePreserve,Closed-ConePine-Cypresshabitataccounts 
forjustthreepercentoftheareaandoccursonserpentinesoilin 
thesoutheasterncorneroftheproperty.CPChabitatisprimarily 
composed of species of evergreen needle-leaved trees. Usually 
inCPChabitats,asinglespeciesofclosed-conepineorcypress 
dominates,withdifferentassociatesaccompanyingeachspecies. 
On the Preserve, Sargent cypress (Cupressus sargentii) is the 
dominantconiferandislargelyassociatedwithserpentinesoil 
(Barbour 2007). Other serpentine-related species occurring 
thereareleatheroak(Quercusdurata)andSonomaceanoth-
us (Ceanothus sonomensis), the latter listed by CNPS as fairly 
threatenedin California(1B.2).CPChabitattypically occurswithin 
amatrixofchaparralorforestonsitesthatarelessfertilethanthe 
surroundingsoils(Jensen,2005).OnthePreserve,CPChabitat 
intergradeswithserpentinebunchgrasshabitatandserpentine 
chaparral(Northen1992a). 

Photo 12. Closed-cone pine-cypress habitat with Sargent 
cypress, Sonoma ceanothus & hoary manzanita 

This habitat is fire dependent: Both closed-cone pines and 
cypressproduceserotinousconesthatrequiretheheatoffire 
toopenand releaseseeds,althoughconesof somespecieswill 
graduallyopenwithage,withsummerheat,orpartiallyupon 
maturity (Barbour2007).Thefull sunlightandbaresoilpresent 
afterfireeventsisconducivetoseedgerminationandresults 
ineven-aged,densestandsofthedominantspecies.Inthe 
absenceoffire,CPChabitatislikelytosucceedtoserpentine 
chaparralorgrasslandhabitatduetotheinabilityofthedom-
inant species to reproduce in sufficient numbers to replace 
senescingindividualswithouttheheatoffire.However,too-fre-
quentfirerecurrence(e.g.beforethebuild-upof acanopyseed 
bank)can leadtostandextinction(Barbour2007). 

Photo 13. Douglas fir forest 

Although species composition varies, DFR habitat usually 
includestanoak(Lithocarpusdensiflora,nota“true”Quercus 
oak),andPacificmadrone(Arbutusmenziesii)inassociation 
withvariouspinesandoaks.DFRhabitatonSaddleMountainis 
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). 

TheDouglas-fir (DFR)habitattypeonthePreserveis largely 
devoidof invasivespecies,with theexceptionof a small stand 
ofHimalayanblackberryandscatteredItalianthistlealong 
Erland-ClelandTieRoad.MostoftheDouglas-fir forestonthe 
Preservehasbeenharvestedfortimberatleastonce.In1970, 
anintensecrownfireoccurredinaDouglas-firstandonthe 
property. When allowed to spread in the absence of fire or other 
mechanismof control, Douglas-fir can act as an invasive, partic-
ularly in grasslandhabitats. 

DFRhabitatprovidesforavarietyofwildlifespecies.InSono-
maCounty,198wildlifespeciesutilizethishabitatforat least 
part of their life cycle (CDFW CIWTG 2005). The distributions 
ofnorthwestern,Pacificgiant,Olympic,DelNorte,blackand 
clouded salamander, tailed frog, and northwester garter snake 
andthedistributionofDouglas-firhabitatareverysimilar.This 
habitat is critical for reproduction, cover,and foragefor Califor-
nia giant salamander (Dicamptodonensatus),California slender 
salamander (Batrachoseps attenuatus), northern alligator lizard 
(Elgaria coerulea),and rubber boa (Charinabottae).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). 
Mammals that aretypically associatedwith this habitat include 
fisher (Martes pennanti), deer mouse (Peromyscus manic-
ulatus),dusky-footedwoodrat(Neotomafuscipes),western 
red-backed vole (Clethrionomys californicus), creeping vole 
(Microtusoregoni),Douglas’squirrel(Tamiasciurusdouglasii), 
Trowbridge’sshrew(Sorextrowbridgii),andshrew-mole(Neu-
rotrichusgibbsii) (Raphael2005). 

2.13.5 FreshEmergentWetland(FEW) 

OnthePreserve,freshemergentwetlandscompriseless 
thanonepercentoflandcover.TheFEWhabitatsconsistof 
frequentlyfloodedwetlandscharacterizedby erect,rooted, 
water-loving plants such as sedges (Carex sp.), rushes (Juncus 
sp.), cattail (Typhus sp.) and bulrush (Scirpus sp.). This habi-
tatoccursinassociationwithbothaquatic(e.g.streams)and 
terrestrialhabitats.Theboundarybetweenfreshemergent 

wetlandanduplandhabitatis thedelineationbetweenmainly 
hydrophilicandmeso-orxerophilicplantlife(Kramer1995).On 
thePreserve,FEWisparticularlyassociatedwiththeseepsand 
springsthatnaturallyoccurinseverallocationsthere(Section 
2.12,WaterResources).FEWoftenoccursadjacenttovernal 
poolandgrasslandsontheproperty(Northen1992). 

Photo 14. Freshwater emergent wetland 

Invasivespeciesinthishabitattypeareprimarilywithinthe 
wetland/upland transition zone. Species include Himalayan 
blackberry,HardingGrass(Phalarisaquatica),velvetgrass 
(Holcuslanatus),bullthistle(Cirsiumvulgare)andpennyroyal 
(Menthapulegium).Pennyroyal,an obligatewetlandplant, is 
well established within the vernal pool near the hunting cabin. 

Fresh emergent wetlands are among the most productive hab-
itatsinCalifornia;inSonomaCountythisvegetationtypepro-
videshabitatfor 161speciesof vertebrateanimalsfor at leastpart 
of their life cycle (Kramer 1995, CDFW CIWTG 2005). Reptile 
speciesforwhichthisisimportanthabitatincludetheaquatic 
garter snake (Thamnophis atratus), western terrestrial garter 
snake(Thamnophiselegans),andnorthernwesternpondturtle 
(Actinemysmarmorata).TheCalifornianewt(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 
andwadingbirdsutilizefreshemergentwetlandsforallorapart 
of their lifehistory.Mammalsthatextensivelyutilizethishabitat 
includecommonmuskrat(Ondatrazibethicus),marshshrew 
(Sorex bendirii), and American mink (Mustela vison) (CDFG 
CWITG2005). 
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2.13.6 Lacustrine (LAC) 

OnthePreserve,lacustrinehabitatconsistsofthevernalpool 
andman-madepond nearthehuntingcabinwithin thenorthern 
portionoftheproperty.Environmentalconditionsintheserela-
tivelycalmwaterscontrastsharplywiththoseofrunningwater. 
Oxygen levels are usually much lower in lacustrine environments 
thanthat of riversandstreams.Vegetationalongtheman-made 
pondedgeisdominatedbythenon-nativelance-leavedwa-
ter-plantain (Alisma lanceolatum), and also includes the invasive 
plant pennyroyal(Menthapulegium)andthe special status plant 
Lobb’sbuttercup(Ranunculuslobbii)(CNPS4.2).Vegetationin 
thevernalpool isdominatedbypennyroyalandpopcornflower 
(Plagiobothryssp.)andalsoincludesLobb’sbuttercup. 

LacustrinehabitatsmayoccurinassociationwithFreshEmer-
gentWetlands,Riverine,andanyoftheterrestrialhabitats.La-
custrine habitat is used by numerous species of birds, mammals, 
reptiles,andamphibiansforfood,water,cover,andreproduction 
(CaliforniaDepartmentofForestryandFireProtection1988). 
Anorthernwesternpondturtle(Actinemysmarmorata),listed 
as a CaliforniaSpeciesof SpecialConcern,wasobservedin the 
man-madepondduringthebotanicalsurveyin2009. 

Photo 15. Man-made pond with berm 

2.13.7 Mixed Chaparral(MCH) 

On SaddleMountain,MixedChaparral habitat occurson very 
shallow,rockysoilswithchamise(Adenostomafasciculatum) 
asthedominantspeciesoveraboutthirteenpercentofthe 
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),northernstickymonkey-

flower(Mimulusaurantiacus),andcoffeeberry(Rhamnuscali-
fornica)asassociatesorlocaldominants.MCHusuallymatures 
toadensecanopylayerfromonetofourmetersinheight.Her-
baceousgroundcover is commonin youngstandsbut becomes 
lessfrequentasstandsage.Mixedchaparralintergradeswith 
Annual Grassland, Coastal Oak Woodland, and mixed conifer 
habitat (England2005b). 

Photo 16. Mixed chaparral 

MCH is a fire-adapted habitat. Herbaceous ground cover has 
along-livedseedbankreadytosproutfollowingfire;existing 
shrubcoverresproutsorrecolonizesfromseedfollowingfire 
(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, 
othervegetationcommunitiesdonotreplacechaparral.Instead, 
dominant canopy shrubs are likely to change in response to 
changes in fire regime (Keeley and Davis 2007). Recovery is 
rapidafterfire;forthefirst30years,shrubcoverincreasesand 
canopiesbegintooverlapandshrubsoutcompeteherbaceous 
species.Standsolderthan25to35yearseventuallybecome 
senescentwiththeratedependentonspeciescomposition, 
slope,aspect,elevation,andsoil type.Senescent standstendto 
behighlyflammable,withalotof accumulateddeadmaterial. 

The Mixed chaparral on the Preserve is largely devoidof invasive 
species, with the exception of a stand of French broom (Genista 
monspessulana) within a serpentine chaparral plant community 
alongthe PG&E access road and under a transmission line tower 
inthefareasternportionoftheproperty.Frenchbroomisanag-
gressiveinvaderandislikelytospread,particularlyindisturbed 
areas.Mixedchaparralprovideshabitatfor197speciesof verte-
bratewildlife.Thishabitathashighvalueforwesternrattlesnake 
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(Crotalus viridis), common garter snake (Thamnophis sirtalis), 
common kingsnake (Lampropeltis getula), California whipsnake 
(Masticophislateralis),gophersnake(Pituophiscatenifer),and 
Californianewt(Tarichatorosa).Mixedchaparralisvaluable 
breedinghabitatforturkeyvulture(Cathartesaura),California 
quail (Callipepla californica), barn owl (Tyto alba), white-throat-
edswift(Aeronautessaxatalis),Anna’shummingbird(Calypte 
anna),androckwren(Salpinctesobsoletus).Italsoprovides 
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 (Lynxrufus) (CDFWCIWTG2005). 

2.13.8 Montane Hardwood-Conifer(MHC) 

Montanehardwood-coniferforestiscomposedofconifers(at 
leastone-thirdhabitatcomposition)intheuppercanopyand 
broad-leavedtrees,usuallyevergreen,intheloweroverstory. 
MHC coversabout13percent of the landscapeonthePreserve. 
Coastliveoak,Californiabay,Pacificmadrone,Douglasfir,and 
blackoak 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 
threatenedinCalifornia(1B.2).Douglas-firandCaliforniabay 
seedlingsandsaplingsconstituteasignificantfractionofthe 
shrub horizon in many areas of the property. The Montane 
Hardwood-Conifer on the Preserve is largely devoid of invasive 
species,withtheexceptionofasmallstandofFrenchbroom 
nearapopulationofNapafalseindigoalongWellHeadRoad. 

Photo 17. Montane hardwood-conifer forest 

MHC forest is usually closed, with little understory except 
followingdisturbanceorinecotonesbetweenhabitattypes:It 
commonly intergrades with closed-cone pine-cypress, montane 
hardwood,redwood,montaneriparian,andmixedchaparral. 
Basalfirescarsarepresentonmanyoftheoldertreesonthe 
Preserve,indicatingalonghistoryofwildfireinthishabitatwith 
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 
firesfavorthepresenceofMontaneHardwoodandMontane 
Hardwood-Coniferhabitat (ElgarHill 1978). 

MHChabitatprovidesfood,shelter,andreproductiveoppor-
tunitiesfor221speciesofvertebratewildlifeinSonomaCoun-
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,andfind cover in 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)reproduceinMHC,withmaturestandsespecially 
suitablefornestinghabitat.Mountainquail(Oreortyxpictus), 
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),hermitthrush(Catharusguttatus), 
Cassin’s vireo (Vireo cassinii), and western tanager (Piranga 
ludoviciana) also use this habitat extensively. Mammals for 
whichMHChabitatisimportantincludebigbrownbat(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), 
brushmouse (Peromyscusboylii),ringtail (Bassariscusastutus), 
mountainlion(Pumaconcolor),andbobcat(Lynxrufus). 

2.13.9 Montane Riparian(MRI) 

Montane riparian habitat comprises just two percent of the 
property;nevertheless,viabilityinthiszoneis integraltomain-
taining high local biodiversity and watershed function. MRI 
usuallypresentsasanarrowbandof closelyspaceddeciduous 
treeswithaclosedoverstoryandvariableunderstory.Treespe-
ciesincludebig-leafmaple,Californiabaylaurel,coastredwood, 
whitealder (Alnusrhombifolia),andOregonash(Fraxinus 
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latifolia).Understorytreesandshrubsmayincludewillow(Salix 
sp.), poison oak, creambush, osoberry (Oemleria cerasiformis), 
California blackberry, and snowberry. At higher elevations, trees 
maydropoutofthishabitatwithonlyshrubsremaining(Grenfell 
1995, CRP2003). 

MRIoccursalongVanBuren,Alpine,andWeeksCreeks.The 
riparianzonealongAlpineCreekislargelydevoidofinvasive 
species.TheriparianvegetationalongthetributaryofDucker 
Creek on the property containsa limited amount of Himalayan 
blackberry(Rubusarmeniacus).WeeksCreekisinfestedwith 
substantialstandsofSpanishbroom(Spartiumjunceum)and 
Himalayan blackberry and lesser amounts of wild plum. Stands 
ofgreaterperiwinkle(Vincamajor),Englishivy(Hederahelix), 
andHimalayanblackberryarelocatedalongthereachofVan 
BurenCreekontheproperty,adjacenttoErlandRoad. 

MRIhabitatinSonomaCountyprovidesvaluablecover,repro-
ductivepotential,andforageforover227speciesofvertebrate 
wildlifeinSonomaCounty.Allstagesofthishabitatarevaluable 
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),blacksalamander(Aneidesflavipunctatus),andPacific 
chorusfrog(Pseudacrisregilla).Manyspeciesofmigrantand 
residentbirdsutilizethishabitatasanimportantcomponentofat 
leastpart of their lifecycle, includingblack-crownednightheron 
(Nycticorax nycticorax), wood duck (Aix sponsa), osprey (Pandi-
onhaliaetus),sharp-shinnedhawk(Accipiterstriatus),Cooper’s 
hawk(Accipitercooperii),andseveralotherraptors,band-tailed 
pigeon (Patagioenas fasciata), several species of owls, white 
throated swift (Aeronautes saxatalis), woodpeckers, and many 
speciesofsongbirds.Mammalsthataretypicalofriparianforest 
include vagrant shrew (Sorex vagrans), ornate shrew (Sorex 
ornatus),long-earedmyotis(Myotisevotis),long-leggedmyotis 
(Myotis volans), big brown bat (Eptesicus fuscus), and Ameri-
canmink(Mustelavison).Othermammalsthatregularlyutilize 
thishabitatincludewesternharvestmouse(Reithrodontomys 
megalotis), deer mouse (Peromyscus maniculatus), brush mouse 
(Peromyscus boylii), common muskrat (Ondatra zibethicus), 
coyote(Canislatrans),blackbear(Ursusamericanus),ringtail 
(Bassariscus astutus), long-tailed weasel (Mustela frenata), 
mountainlion(Pumaconcolor),bobcat(Lynxrufus),andmule 
deer (Odocoileushemionus) (CDFWCIWTG2005). 

Photo 18. Montane riparian 

2.13.10 Wet Meadow(WTM) 

Wetmeadowhabitatisgenerallycomposedof a layerof herba-
ceousplantswithnoshrubsortreesexceptrarelyalongtheedg-
es.WTMhabitatoccupiesaboutonepercentofthePreserve. 
Thesehabitatsoftenspringfrombogcommunitiesandintime 
maybesucceededbygrassland/savannahifthehydroperiod 
isalteredorifsomeotherenvironmentalperturbationoccurs. 
WTM habitats may occur as ecotones between freshwater 
emergentwetlandsandgrasslands(Ratliff2005).Representa-
tive plant species include native California oatgrass (Danthonia 
californica)andmeadowbarley(Hordeumbrachyantherum), 
sedges,andrushes.InvasivespecieswithintheWetMeadow 
habitattypeon the Preserveincludemoderateinvasivespecies 
velvetgrass(Holcuslanatus)andbullthistle(Cirsiumvulgare). 

Photo 19. Wet meadow 

WTMisanimportantresourceforwildlife.Wetmeadowprovides 
habitat foras many as 208 speciesof vertebratewildlife.Aquatic 
garter snake (Thamnophis atratus), western terrestrial garter 
snake (Thamnophis elegans), common garter snake(Thamnophis 
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sirtalis),Californiamountainkingsnake(Lampropeltiszonata), 
sharp-tailedsnake(Contiatenuis),Californianewt(Tarichatoro-
sa),andPacificchorusfrog(Pseudacrisregilla)utilizeallstagesof 
wetmeadowforreproduction,cover,andforage.Greatblueheron 
(Ardeaherodias)forageinallvegetativestagesofthishabitat, 
as do many ducks and raptors. The peregrinefalcon(Falcoper-
egrinus)and prairiefalcon(Falcomexicanus)usewet meadow 
forcoverandreproductionaswellasforage.Vagrantandfog 

2.14 Sensitive Habitats 

shrew (Sorex sonomae) utilize dense wet meadow for reproduc-
tion,cover,and forage,whileBotta’spocket gopher(Thomomys 
bottae), Pacific jumping mouse (Zapus trinotatus), and California 
vole(Microtuscalifornicus)makeuseof all vegetativestagesof this 
habitat to meet lifecycle requirements. Several predators, such as 
coyote (Canis latrans) and gray fox (Urocyon cinereoargenteus), 
forageinwetmeadowhabitat (CDFWCIWTG2005). 

Figure 8. Sensitive Habitats 

Asuiteofparticularlysignificantorimperiledhabitatshasbeen 
identifiedonSaddleMountain(Figure8,SensitiveHabitats).Some 
areplantcommunitiesidentifiedbyHollandforCDFWas“rare” 
(Northen1992)andothersareknownorsuspectedtosupport 
threatenedor endangeredspecies.Sixof thesehabitatsaredoc-

umentedon theProperty: freshwaterseeps,a vernalpool,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 occupyingthe property’s lower portions. It contains 
standsof Juncusxiphioides,J.patens,otherrushes,sedge, 
andgrassescommontowethabitat, includingmeadowbarley 
(Hordeum brachyantherum). Off Cleland Road, between the 
serpentinebunchgrasshabitat and meadow,is asmall freshwa-
terseepcontainingrush(Juncusspp.),sedge(Carexsp.)and 
creepingwildrye (Elymustriticoides) (Northen1992). 

2.14.2 VernalPool 

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 establishedwithinthepool,and asmallpatchof Himalayan 
blackberry is locatedadjacenttothe pool. 

2.14.3 Valley NeedlegrassGrassland 

TheValleyNeedlegrassGrassland(Holland42110)occursjust 
uphillfromthevernalpool(Northen1992).Thegrasslandcon-
tains native bunchgrasses such as purple needlegrass (Nassella 
pulchra)andCaliforniaoatgrass(Danthoniacalifornica).Itis 
beingthreatenedbycoyotebrushencroachmentaswellas 
invasive species, including velvetgrass, Himalayan blackberry, 
and bull thistle. 

2.14.4 SerpentineChaparralandBunchgrass 

Most of the property’s Serpentine Chaparral (Holland 37620) and 
all of the Northern Interior Cypress Forest (Holland 83220) occur 
inthefareasternportionofthePreserve.Serpentinesoilssupport 
distinctiveflorathatisuniquelyadaptedtohighconcentrations 
ofheavymetalsandlowconcentrationsofcalciumandother 
importantnutrients.Serpentinechaparral is also locatednearthe 
ClelandRanchentranceroadoffCalistogaRoadandattheeast-
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 (Elymusmultisetus) (Northen1992). 

Photo 20. Serpentine Chaparral 

2.14.5 HabitatsOccupiedbyListedSpecies 

All habitats documentedtosupportthreatenedor endangered 
species require special attention. On the property, these include 
habitatfortwosalmonids(threatenedsteelheadtrout,Onco-
rhynchusmykiss;and endangered Coho salmon, O. kisutch)and 
theendangerednorthernspottedowl(Strixoccidentaliscauri-
na,“NSO”).Thislatterspeciesisdocumentedtonestinforeston 
the northernedgeof thenortheasternparcel. 

2.15 Sensitive Plant Species 
SevenofthenativeplantspeciesoccurringonthePreserveare 
consideredofspecialconservationinterest.Federallyendan-
geredClaraHunt’smilk-vetch(Astragalusclaranus)wasidenti-
fiedonthepropertyinApril2009.TheCNPS“rare”speciesthat 
wereencounteredonthepropertyduringthe2008botanical 
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). 
Table2.3liststhehabitatwherethesespeciesarefoundaswell 
astheCNPSRarePlantRanking.Thesespecieswarrantspecial 
considerationduringmanagementplanningandimplemen-
tation.ConfidentialAppendix16containsamapofsensitive 
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 CNPS5 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 TheCaliforniaRarePlantRankingSystem(i.e.“CNPSRank”)accordingtoCANativePlantSocietystandardsathttp://www.cnps. 
org/cnps/rareplants/ranking.php 

The presence of Rincon Ridge ceanothus (Ceanothus confusus) 
(CNPS1B.1)andCalistogaceanothus(Ceanothusdivergens) 
(CNPS1B.2)hasbeenconfirmedwithinamileofthesoutheast 
corner of the northeastern parcel and is considered extant 
(CDFG 2008a). Rincon Ridge ceanothus grows in appressed 
groundcovermatsandistolerantofserpentinewhileCalisto-
gaceanothusisararechaparralplant.Thesespecieswerenot 
encounteredduringthe2008botanicalsurvey,butmayoccur 
withintheMixedChaparralhabitattypeonthePreserve.The 
MixedChaparralhabitattypeisdifficulttoaccessasitformsa 
nearlyimpenetrablethicketofshrubsandsmalltreeswithinter-
twinedbranchesandunyieldingstems. 

2.15.1  Clara Hunt’s  Milk-Vetch  

Clara Hunt’s milk-vetch (Astragalus claranus) (federal endan- 
gered,  CNPS  1B.1)  is  exceedingly rare  worldwide:  There are  only  
six documented locations, all in either Sonoma or Napa coun- 
ties. One of these is within the Preserve. Any habitat document- 
ed to support this species should be considered highest priority 
for conservation, restoration, or other actions to foster the spe- 
cies. The local population was identified in April 2009. It is part of  
a  larger,  previously  unknown  population  that  extends  across  the 
property line  onto an  adjacent  property. Additional  populations  
of Clara Hunt’s milk-vetch have been previously documented 
on  the  Hayfork Ranch property  (CDFG 2008a).  

Photo 21. Clara Hunt’s milk-vetch 

Asmallannualplantinthepeafamily(Fabaceae),theonlyknown 
populationsarelocatedinSonomaandNapacounties,whereit 
typicallyislocatedinopenareasorgrasslandsonthin,volcanic,
claysoils.ThebloomperiodisgenerallyApril-May(Bestetal. 
1996).Itseemstofavorlightlydisturbedareasontheproperty, 
andinareaslightlygrazedbyhorsesonanadjacentproperty. 

2.15.2 Lobb’s Buttercup 

Lobb’s buttercup (Ranunculus lobbii), a rare vernal pool species 
(CNPS4.2),wasidentifiedpreviouslyinthevernalpoolbythe 
oldhuntingcabinduringarareplantsurveyin1992(Northen 
1992a).Itisconsideredlocallycommoninshallowvernalpools 
whereitfloatsinthewater(Bestetal.1996).Itwasdocument-
edinboththevernalpoolandthemanmadepondduringthe 
2008-09 survey. The bioregional distribution of Lobb’s butter-
cupistheNorthCoast,NorthCoastRanges,CentralCoast,and 
San FranciscoBay Area. 
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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).Duringthe2008botanicalsurvey,Napafalseindigo 
was encountered throughout the Preserve within the montane 
hardwood-conifer, montane riparian, and coastal oak woodland 
habitattypes.Thebioregionaldistributionofthisspeciesis the 
North Coast Ranges (Napa, Lake, Sonoma counties) and north 
SanFranciscoBay Area(MarinCounty)(Hickman1993). 

Photo 23. Napa false indigo 

2.15.4 Narrow-Anthered California Brodiaea 
Duringthe2008botanicalsurvey,narrow-antheredCalifornia 
brodiaea (Brodiaea californica var. leptandra) (CNPS 1.B.2) was 
identifiedinserpentinechaparralhabitatinthefarsoutheastern 
portionoftheproperty.Narrow-antheredCaliforniabrodiaeais 
typically foundin openforestsandchaparral,oftenonserpentine 
soils(Hickman1993).Thebioregionaldistributionofthisspecies 
is the Inner North Coast Ranges (Napa, Lake, Sonoma counties). 

Photo 24. Narrow-anthered California brodiaea 

2.15.5 Sonoma Ceanothus 

Sonomaceanothus(Ceanothussonomensis)waspreviously 
identifiedonserpentinesoil inthesoutheasterncornerofthe 
northeasternparcelduringarareplantsearchofthePreserve 
(Northen 1992a). It was found in association with Sargent 
cypress,leatheroak,andotherserpentineplants,extending 
beyondpropertyboundariestothesouthandeast.Duringthe 
2008 botanical survey, Sonoma ceanothus was encountered in 
theclosedconepine-cypressandserpentinechaparralhabitat 
types in the far eastern portion of the property. It is typically 
associatedwithchaparral, in sandy,serpentine,or volcanicsoils 
(Hickman 1993). The bioregional distribution of this species is 
the Outer North Coast Ranges (Hood Mtn. Range, Sonoma and 
Napacounties). 

Photo 25. Sonoma ceanothus 
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2.15.6 Sonoma Manzanita 

Sonoma manzanita (Arctostaphylos canescens spp. sonomen-
sis),listedbyCNPSas1B.2,maybepresentandshouldreceive 
furthertaxonomicreviewduringflower,typicallyfromJanuary 
toApril.SonomamanzanitaisdifficulttodistinguishfromHoary 
manzanita (Arctostaphylos canescens spp. canescens), which 
wasidentifiedonthePreserveduringthe2008botanicalsur-
vey. Thus, the manzanita genus (Arctostaphylos) should receive 
further taxonomic attention, particularly in the eastern portion of 
thepropertywithintheClosed-ConePine-CypressandMixed 
Chaparral habitats where Sargent cypress, Sonoma ceanothus, 
andserpentinesoilsarelocated.Thebioregionaldistributionof 
SonomamanzanitaisthewesternKlamathRangesandOuter 
North CoastRanges. 

Photo 26. Sonoma manzanita 

2.15.7 St. Helena Morning Glory 

During the 2008 botanical survey, St. Helena morning glory 
(Calystegiacollinassp.oxyphylla)wasidentifiedinserpentine 
chaparralhabitatneartheClelandRanchRoadentrancetothe 
Preserve.Aserpentineendemic,thebioregionaldistribution 
ofthisspeciesistheNorthCoastRanges(Napa,Lake,Sonoma 
counties) (Hickman 1993). 

Photo 27. St. Helena morning glory 

2.16 Animal Species 

2.16.1 Native Wildlife 

Fieldstudiescouldconfirmthespecifics,but it isknownthat 
SaddleMountainprovideshabitatforasmanyas289wildlife 
species: twentyreptilespecies, 17 amphibianspecies,63mam-
malspecies,and189birdspecies.SeeAppendix5,Potential 
Wildlife list (CDFW CIWTG 2005) for complete listings of 
species eitherdocumentedto occuron theproperty,or known 
tooccurinsimilarhabitatsin locationsoff theproperty. 

2.16.2 Naturalized ExoticAnimals 

Wildturkeys(Meleagrisgallopavo)aretheonlynaturalized(i.e. 
establishedexotic)animalspeciesencounteredonthePre-
serve. Otherspeciesthat may occurbut werenot documented 
onsiteareferalpig(Susscrofa)andopossum(Didelphisvirgin-
iana). The CDFW released wild turkeys starting in 1908 with 
theintentofestablishinganewspeciesforhunting.Concerns 
abouttheirpotential impactstonativeplantsandanimalshave 
beenraisedbybothgovernmentagenciesandthepublicsince 
the early 1990s, when CDFW was still actively releasing wild 
turkeystoexpandtheirrangeandprovidenewhuntingoppor-
tunities. More recently, concerns have been raised about turkey 
populations in areas where sustaining native species is a primary 
management goal. 

Feraland domesticcatsas well as domesticdogs are likely on 
theproperty.Catscantravel longdistances andare inclined 
tohuntbirdsandsmallmammals(Hill,1978).Dogsarerarely 
successfulincatchingthewildlifetheychase,butdoocca-
sionallykillwildlife,or injurethewildlifeenoughtocausetheir 
subsequentdeath. Packs of dogs are particularly threatening 
towildlifeandhavebeenknowntokilllivestock.Inparticular, 
pregnantwildlifeand newbornanimalsdonot havethereserves 
torepeatedlyexpendinavoidingdogs. 

3 4 • SADDLE MOUNTA IN O PEN S PA CE PRE S ERVE MANAGEMENT PL AN 



                                              

 

 

    
         
         

       
         
        

    

 
      

        
       
         

       
         

         
         

          
    

  

       
       

       
         

           
          

           
          

        
  

          
           
       
   

          
        
        
       

         
        

         
      

        
     

         
        

        

        
       
      

          
         

       
      

 

  

      
        
           
           
            

          
       
         
    

  

        
          

         
     
         

          
         
          

  

        
        
      

         
          

     
  

 

  

  
          
          

          
          

           
              

2.17 Listed Wildlife Species 
Severalvertebratespeciesthataredocumentedtoor potentially 
occuronthePreservearethreatened,endangered,orotherwise 
designatedspecialconservationstatusspecies.Theseinclude 
twonativesalmonids,oneamphibian,onereptile,onebird,and 
fivemammalspecies(Appendix6,Endangered,Threatenedand 
SpecialStatusSpeciesList). 

As elsewhere, these species’ population declines and special 
statusis largelyaresultofhabitatalteration/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. For example, removal 
of excesswoody debris,whiledesirablefor fire management 
purposes,also removesaprimarysourceof amphibianhabitat; 
debris removal wouldnot be expected toaffect reptiles in the 
same way (Bury2004). 

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; federaland statelistedas endangered).The 
Mark WestCreekwatershedisknown tostill supportasteel-
head population;Coho wererecordedtherein 2001 but were 
not detected in 1993, 1994, or 2002 (CDFG 2002, CDFG 2004). 
Theywereagaindocumentedaspresentin2015(CDFW2019). 
Stream-specificdescriptionsofpotentiallimitingfactorsonthe 
Preserve follow: 

• Afield survey in 2003 found Alpine Creek unsuitable 
ashabitatforeithersteelheadorCohoduetothepres-
ence of long bedrock chutes without adequate resting 
areas (Halligan2003). 

• InVanBurenCreek,steelheadandroachwereob-
servedduringafish habitat inventory in1997 (CDFG 
2006). The California Department of Fish and Wildlife 
(CDFW) identifiesmigrationbarriersdue to impound-
mentsandgravelqualityasthehighestprioritylimiting 
factors to salmonidpresence in VanBuren Creek. 

• In Weeks Creek, no steelhead were observed during the 
1997 fish habitat inventory (CDFG 2006). Water tem-
peratureand gravel quality areconsideredthehighest 
priority limiting factors in Weeks Creek (CDFG 2002). 
However, Ag + Open Space consultant Rob Evans docu-
mented a steelhead trout in Weeks Creek constructing a 
redd near the roadcrossing in March 2018. 

• The Santa Rosa Creek watershed supports steelhead and 
historicallysupportedCohosalmonasrecentlyas1993 
and 1994; however, surveys in 2000, 2001, and 2002 
failedtodetectCohoinSantaRosaCreek(CDFG2004). 

• Limiting factors to salmonid survival in DuckerCreek 
include gravel quality, riparian stability, water tempera-
ture, and water quality (CDFG 2002). 

2.17.2 Amphibians 

The California Natural Diversity Database (CNDDB) (CDFG 
2008a)identifiestwodocumentedsightingsoffoothillyellow 
leggedfrog(Ranaboylii)onandnearthePreserve.Thefoothill 
yellowleggedfrogiscurrentlylistedasaCaliforniaSpeciesof 
SpecialConcernbyCDFGandasaSensitiveSpeciesbytheBu-
reauof LandManagement(BLM)andUSForestService(USFS) 
(CDFG 2008b). This species inhabits rocky streams in many 
habitattypesincludingmixedconifer,mixedchaparral,andwet 
meadow (CDFGCIWTG2005). 

2.17.3 Reptiles 

Anorthernwesternpondturtle(Actinemysmarmorata),listed 
as aCaliforniaSpeciesof Special Concern,wasobservedin the 
manmadepondduringthebotanicalsurveyinMarch2009. 
In 2014, a turtle nest was also observed. The CNDDB (CDFG 
2008b)containsadocumentedsighting(1999)ofwesternpond 
turtlejustwestofthepropertyboundary.Northernwesternpond 
turtles areassociatedwith permanenttonearly permanentwater 
bodiesinavarietyofhabitattypes (CDFGCIWTG2005). 

2.17.4 Birds 

Thereisaconfirmednorthernspottedowl(Strixoccidentalis 
caurina)nestinglocationinthenortheasternparcelonthe 
property (CNDDB 2008a). Northern spotted owls are listed 
as federally threatened, as a California Department of Forestry 
(CAL FIRE)SensitiveSpecies,andasaCaliforniaSpeciesof 
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(Antrozouspallidus)arelistedasCaliforniaSpeciesof 
SpecialConcernbyCDFWandasSensitiveSpeciesbyBLMand 
USFS.Thelong-earedmyotis (Myotisevotis)is listedasaSensitive 
SpeciesbyBLM.AllthreespeciesmayinhabitthePreserve;these 
batsarefoundthroughoutthestateatlowandmid-elevationsin 
avarietyofhabitats,butarenotcommon.Abatsurveyby aquali-
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fiedbiologistcouldconfirmthepresenceofthesespeciesonthe 
Preserve.TheSonomatreevole(Arborimuspomo)islistedasa 
CaliforniaSpeciesof SpecialConcernby CDFWand may inhabit 
theproperty.Itisraretouncommon,butcanoccurinDouglas-fir 
andmontanehardwood-coniferhabitats.Fishers(Martespen-
nanti)areuncommon in theNorthCoast Ranges,but may inhabit 
theproperty.Theyarefoundin matureconiferousanddeciduous 
riparianforestswithahighdegreeof canopyclosureandare listed 
asaCaliforniaSpeciesofSpecialConcernandaUSFSSensitive 
Species (CDFG2008b,CDFGCIWTG2005). 

3. OVERVIEWOFRESOURCE 
MANAGEMENTISSUES 
This section describes priority and long-term issues identified 
duringfieldsurveys.Priorityissuesare(1)erosionand(2)invasive 
plantspecies: thesewarrant immediateactionviaimplementa-
tionofprojectstargetedatreducingadverseimpactsanden-
hancingexistingviability.OtherissuesareincludedinthisPlan 
becausetheypresentlegacychallengestobeaddressed,or 
becausetheymightemergeassignificantthreatsinthefuture. 
TheseincludethewoodlandpathogenknownasSuddenOak 
Death; fire risk management;humanusemanagement;preser-
vationofculturalresources;andmitigationofoff-sitefactors. 

3.1 Erosion and Sedimentation 

3.1.1 Approach to Erosion Control 

In the summer of 2008, Pacific Watershed Associates (PWA) 
conductedanassessmentoferosionproblemsassociatedwiththe 
networkofruralroadsandtrailswithinthePreserve.Thepurpos-
esoftheassessmentprojectwere:(1)toidentifyandquantifyall 
current and potential erosion problems associated with the roads 
andtrails,and(2)todevelopaprioritizedplanforerosionremedi-

ation,long-termerosioncontrol,andmaintenancefortheseroads 
andtrails(Section6.1.1,ErosionRemediationProjects).ThePWA 
surveycoveredapproximately10milesofroadandtrail.In2015, 
PWAcompletedareevaluationofinventoriedroads,trails,and 
identifiedsitestoupdatethetreatmentrecommendationsbased 
onexistingconditions(Appendix7,SummaryofPWAFieldData 
andRecommendedErosionTreatmentSchematics). 

An important element of long-term restoration and maintenance 
ofbothwaterqualityandfishhabitatisthereductionofimpacts 
fromuplanderosionandsedimentdelivery.Sedimentdeliveryto 
streamchannelsfromroadsandroadnetworkshasbeenexten-
sivelydocumented,andisrecognizedasasignificantimpediment 
tothehealthofsalmonidhabitat(HarrandNichols,1993;Flosiet 
al.,1998).Unlikemanywatershedimprovementandrestoration 
activities, erosion prevention and “storm-proofing” of rural, ranch, 
andforestroadshasanimmediatebenefittothestreamsand 
aquatichabitatofawatershed(PacificWatershedAssociates, 
1994;WeaverandHagans,1999;Weaveretal.,2006).Ithelpsen-
surethatthebiologicalproductivityofthewatershed’sstreamsis 
minimallyimpactedby futureroad-relatederosion,andthatfuture 
storm runoff can cleanse the streams of accumulated sediment, 
ratherthandepositingadditionalsedimentfrommanagedareas. 

AccordingtodatacollectedbytheCaliforniaDepartmentof 
Fishand Wildlife(CDFW)in1996,excessivedeliveryof fine sed-
imentisanissueaffectingsalmonidhabitatinMarkWestCreek, 
whichhasbeenidentifiedbyCDFWasanimportantcompo-
nentof recoveryplansforsalmonidsinboththeRussianRiver 
watershedand central California.Road-relatederosionandsed-
imentdeliveryhasbeenidentifiedasasignificantcontributorof 
finesedimenttothe Mark WestCreekstreamsystem. 
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3.1.2 Condition of Road Network 

Figure 9. Road Network 

Onthewhole,theerosionissuesidentifiedonthePreserveby 
PWAdonotcurrentlyhaveamajorimpactonwaterqualityor 
fishhabitatintheaffectedstreams.TheroadsonthePreserve 
areminimallydeveloped,andhavereceivedlittleornousein 
recentyears,butidentifiedproblemsarelikelytoworsenif left 
untreated,andhavethepotentialtomoresignificantlydegrade 
bothwaterqualityandfishhabitatinthefuture.PWAidentified 
3.35 miles of roads and 34 individual road-related sites that 
either are currently eroding and delivering sediment to the 
streamsystem,orshowastrongpotentialtodosointhefuture 
(Table3.1,ConditionofRoadsandTrails).Twositesofcurrentor 
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; 

this locationwasassessedasa“maintenance”site.RobEvans 
&Associatesidentifiedseveraladditionalnon-roadrelated 
erosionsiteswhileperformingthenaturalresourcesinventory 
fieldwork.Thesesites,locatedintheWeeksCreekwatershed, 
wereidentifiedaspotentialRestoration Areas. 

Roadslistedbelowareinorderofmajorroadsandtheirspurs, 
followed by minor roads. Both trails described are undeveloped, 
“social”trailsthatappeartohavebeencreatedbylocalusers, 
bothonfootandhorseback.Neitherofthesetrailshadadevel-
oped fill prismor cutbank. 
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Cleland Ranch Road 
ClelandRanchRoadisawell-maintained,rocksurfacedroad 
thatbeginsatitsgatedintersectionwithCalistogaRoadand 
runsforapproximately0.4milesacrossthePreserve.This road 
was inventoried by PWA in 2004 as part of the Upper Mark 
WestCreekSedimentSourceAssessment(PacificWatershed 
Associates, 2004). Road upgrades were constructed on Cleland 
Ranch Road under PWA supervision in 2007, and no further 
workisrequired.Onesiteofroadsurfacedischargewasidenti-
fied on Cleland Ranch Road in 2015; however, recommended 
treatmentsarelocatedalongthenearbyPG&ERoad,which 
intersectswith ClelandRanchRoad. 

Erland-Cleland Tie Road 
Erland-ClelandTieRoadcrossesbothWeeksandAlpineCreeks. 
Thisroadhasthemostsignificantcutbanksandfillprismsofany 
oftheassessedroads(excludingClelandRanchandPlumRanch 
Roads).Erland-ClelandTieRoadisunsurfacedforalmostitsentire 
length, except for a roughly 400 foot gravel-surfaced section 
locatedneartheErlandRoadintersection;thislowersectionof 
roadisseverelygullied.Thisroadtraversesbothgrasslandandoak 
woodlandareas.Elevensitesoferosionandexistingorpotential 
futuresedimentdeliverywereidentifiedandassessedalongthis 
road,ofwhich10arerecommendedfortreatment:sixstream 
crossings,twogullies,andtwositesofbankerosion.Foursmallspur 
roadsbranchofffromErland-ClelandTieRoad.Theseareessen-
tiallytracksinthegrass,andhavenoassociatederosionsites. 

Cabin Road 
CabinRoadhasasignificantcutbankandfill prismfromthe 
Erland-ClelandTieRoadintersectionforabout1,000feet,and 
then becomesmoreof atrackas it traversesa grasslandsetting. 
Fivesiteswereidentifiedonthis road:threestreamcrossings 
andtwogullies.Werecommendtreatmentforeachofthese. 
Whilemost of theCabin Roadwillbeupgraded,we recommend 
decommissioning one section of this “loop” road where the 
surfaceisseverelygulliedasthestreamhasdiverteddownthe 
sectionofroad.TherearefourspurroadsoffCabinRoadinto 
grasslandareas;theseroadsareessentiallytracksinthegrass 
andhavenoassociatederosionsites. 

Alpine Creek Road 
Alpine Creek Road was located during field surveys. This 0.4 
mileunsurfacedroadextendswestfromCabinRoadalong 
AlpineCreek,andexitsthepropertyonthewest.Formostof its 
length, Alpine Creek Road lies on the floodplain of Alpine Creek 
and hasnoroad fill. 

Upper Alpine Creek Road 
UpperAlpineCreekRoadisanunsurfaced,abandonedroad 
thatbecomesevidentwhereitentersanoakwoodlandareaand 
continuesalongtherightbankofAlpineCreek,whichitfords. 
PWAinventoriedthreestreamcrossingsonthisroad.Dueto 
access,werecommendabandoningtheroadinplace. 

Alpine Creek Trail 
AlpineCreekTrailisapproximately0.6milelongandextends 
fromtheridgetopterminusofErlandSpurRoad,downtoand 
acrossAlpineCreek,andthenfollowstheleftbankofAlpine 
CreektoUpperAlpineCreekRoad.Pastequestrianandhiking 
usehasdevelopedthis“social”trailandisonlyevidentbysigns 
ofbrushclearingandtracksleftbyhorses.Notrailbedhasbeen 
developed.PWAstaffidentifiedtwoerosionsites(streamcross-
ings)alongthis trail. 

Wellhead Road 
Wellhead Road is an unsurfaced road that extends from Cabin 
Road (nearthe abandoned cabin) tothe northwestern edgeof 
the Preserve.PWAidentifiedthreesitesthatrequiretreatment 
on this road: one stream crossing and one gully. Wellhead Road 
hasoneveryshortspur with noapparenterosionsites. 

Wellhead II Road 
WellheadIIRoadisaveryshort(0.10miles)abandonedspur 
roadoffofCabinSpurFourRoadthatprovidesaccesstoawell-
head.Theroadisgrassedoverandtherearenoerosionsites. 

Ridge Top Road 
Ridge Top Road is an unsurfaced road measuring approximately 
0.25miles.ItextendsfromCabinRoadalongtheridgetopthat 
defines the northwestern boundary of the Alpine Creek water-
shed.Theroad may originallyhavebeen establishedtoactas a 
firebreak.Noerosionsiteswere identifiedonthis road. 

Erland Spur Road 
ErlandSpur Roadis an abandoned,overgrownroadthat is par-
tially intermittentalongits length. It isprimarilyusedbyrecre-
ationalhikersandequestrians.Itisapproximately0.3milelong, 
extendinguphillfromErlandRoadacrossgrasslandandoak 
woodlandtothe topof the ridgethat divides the AlpineandVan 
BurenCreekwatersheds,andthenconnectingwiththeAlpine 
CreekTrail.PWAidentifiedonestreamcrossingalongthisroad; 
however,notreatmentsarerecommended. 
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PG&E Road 
PG&ERoadisahalf-mileunsurfacedpowerlineaccessroad 
thatextendsacrossagrasslandareatothesouthfromCleland 
RanchRoad,continuingbeyondthePreserveboundary intoan 
adjacentruralsubdivision.Thelowerextentoftheroadisinpoor 
condition, with a deeply rutted surface. PWA staff identified five 
problematicerosion sites along this road, each of which requires 
treatment:fourstreamcrossingsandonegully. 

Power Line Road 
Power Line Road is also an unsurfaced PG&E maintenance 
access road that crosses a series of power line corridors near the 
southeasterncornerofthePreserve.Theportionofthisroad 
thatlieswithintheprojectareameasuresapproximately0.3 
mile.Noerosionsiteswereidentifiedalongthisstretchofroad. 

Plum Ranch Road 
PlumRanchRoadis a pavedrural residentialaccess road that 
crossesthesouthwesternportionof thePreserve.It includes 
threeerosionsites:twosedimentdeliverysites(astreamcross-
ingandaditchreliefculvert)andonemaintenancesite(aditch 
reliefculvert). 

Plum Ranch Spur Road 
PlumRanchSpurRoadisunsurfacedandapproximately0.7 
mile long. It extends uphill towards the south from its gated 
intersectionwithPlumRanchRoadtoasaddleontheridgetop 
thatdefinesthewatershedboundarybetweenDuckerand 
WeeksCreeks.Thisroadliesunderdensetreecoverformostof 
its length.Noerosionsiteswereidentifiedonthis road. 

Van Buren Skid Road 
VanBurenSkidRoadis theonlyroadthatliestothenorthof 
ErlandRoad.This abandoned, partially revegetatedskid road 
extendsfromthevicinityofErlandRoadtoabroadflatarea 
near the ridgetop, mostly under coniferous forest canopy. One 
erosion site (a gully) was identified along this road. However, due 
toaccessissues,thisroadisrecommendedforabandonment. 

St. Helena Trail 
St.HelenaTrail isa0.25mile long,undevelopedtrailthatex-
tendstothewestfromthewesternportionofWellheadRoad 
toSt.HelenaRoad.Thistrailalsoisevidentonlybytracksleftby 
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 
TRAIL NAME 

TOTAL 
LENGTH 
(MI) 

SURFACE 
TYPE 

INVENTORIED 
SITES THAT ARE 
RECOMMENDED 
FOR TREATMENT 

INVENTORIED SITES 
THAT ARE NOT 
RECOMMENDED 
FOR TREATMENT 

TREATMENT 
RECOMMEN-
DATION 

FUTURE 
SEDIMENT 
DELIVERY 
(YD3) 

ROADS/TRAILS WITH INVENTORIED EROSION SITES 

Alpine Creek 
Road 0.37 Unsurfaced - 2 stream crossings 

(#33, 34) 
Abandon in 
place 10 

Alpine Creek 
Trail 0.60 Unsurfaced - 2 stream crossings 

(#28, 29) 
Abandon in 
place 3 

Cabin Road 
0.70 Unsurfaced 

3 stream crossings (#11, 
13, 36) 
1 gully (#14) 

- Upgrade 338 

0.17 Unsurfaced 1 gully (#12) - Decommission 63 

Cleland 
Rancha 0.42 Rock 1 road surface discharge 

point (#35) - Upgrade 94 

Erland-
Cleland Tie 
Road 

2.00 Unsurfacedb 

6 stream crossings (#2, 
6, 7, 8, 9, 17) 
2 gullies (#3, 4) 
2 bank erosion sites 
(#1, 5) 

1 stream crossing 
(#10) Upgrade 802 

Erland Spur 
Rd 0.33 Unsurfaced - 1 stream crossing (#27) Abandon in place 43 

3 9 • SADDLE MOUNTA IN O PEN S PA CE PRE S ERVE MANAGEMENT PL AN 



                                              

 

 

 
  

 

 
  

 
 

   
 

  

 
 

 

 
 

 

 
 
 

 
 

 
  
 

   

 
 

 
 

 
 

 
 

 
 
 

 
 

  
   

   
 

 
 

 
 

      
 

  
  

 
        

  

 
      

      

 

 
 

 
 

 
 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 
 

 
 
 

 
 

 
 

 
 

 

 

 
 

 
 
 

 
 

 
 

 
 

 

 
 

 
 

 
 
 

 
 

 
 

 
 

 

 
 

 
 

 
 
 

 
  

 
 

 

 

 
 

 
 
 

 
 

 
 

 
 

 

       
         

   

  

ROAD OR 
TRAIL NAME 

TOTAL 
LENGTH 
(MI) 

SURFACE 
TYPE 

INVENTORIED 
SITES THAT ARE 
RECOMMENDED 
FOR TREATMENT 

INVENTORIED SITES 
THAT ARE NOT 
RECOMMENDED 
FOR TREATMENT 

TREATMENT 
RECOMMEN-
DATION 

FUTURE 
SEDIMENT 
DELIVERY 
(YD3) 

PG&E Road 0.51 Unsurfaced 
4 stream crossings (#18, 
20, 21, 22) 
1 gully (#19) 

- Upgrade 69 

Plum Ranch 
Road 0.78 Pavement 

1 maintenance ditch 
relief culvert (#25) 
1 stream crossing (#24) 

1 ditch relief culvert 
(#23) Upgrade 94 

Upper Alpine 
Creek Road 0.17 Unsurfaced - 3 stream crossing 

(#30, 31, 32) 
Abandon in 
place 21 

Van Buren 
Skid Road 0.10 Unsurfaced - 1 gully (#26) Abandon in 

place 12 

Wellhead 
Road 0.50 Unsurfaced 1 stream crossing (#15) 1 gully (#16) - Upgrade 102 

ROADS/TRAILS WITH NO INVENTORIED EROSION SITES 

Cabin Spur 
Roads 1-4 

1.00 Unsurfaced - - - -

Cleland 
Ranch 

0.42 Rock - - - -

Erland-
Cleland Tie 
Spur Roads 
1-4 

0.50 Unsurfaced - - - -

Plum Ranch 
Spur Road 

0.72 Unsurfaced - - - -

Power Line 
Rd 

0.34 Unsurfaced - - - -

Ridge Top 
Rd 

0.25 Unsurfaced - - - -

St. Helena 
Trail 

0.26 Unsurfaced - - -

Wellhead II 
Rd 

0.10 Unsurfaced - - - -

Totals 10.24 1,651 
a Recommended road drainage treatments associated with this site are actually located on PG&E Road. 
b The road is partially rocked from Erland Road to site #2 
c Includes sediment delivery from ALL sites, not just those recommended for treatment. 
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3.1.3 Erosion Sites and Sediment Delivery Volumes 

Figure 10. Road Related Erosion Sites 

Erosion Sites/ Sources 
PWAidentifiedatotalof34road-relatederosionsiteswiththepotentialtodeliversedimenttostreamsintheSaddleMountainassess-
mentarea:22streamcrossings,twoditchreliefculverts,sevengullies,oneroadsurfacedischargepoint,andtwositesofbankerosion 
(Table3.2RoadRelatedAssessmentResults).PWAalsoidentifiedtwotrail-relatederosionsitesintheSaddleMountainassessment 
area,both of which arestreamcrossings locatedon the AlpineCreekTrail. 
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Table 3.2. Assessment results for inventoried erosion sites and hydrologically connected road and trail segments, Saddle 
Mountain Road and Trail Erosion Reevaluation, Sonoma County, California. 

SOURCES OF 
SEDIMENT 
DELIVERY 

TOTAL SITES 
INVENTO-
RIED 
(#) 

MAINTE-
NANCE SITES 
RECOM-

MENDED FOR 
TREATMENTA 

(#) 

SEDIMENT 
DELIVERY 
SITES 

RECOMMEND-
ED FOR TREAT-
MENT (#) 

HYDROLOGICALLY 
CONNECTED ROADS 

ADJACENT TO SEDIMENT 
DELIVERY SITES 

TOTAL LENGTH 
OF ROADS 
AND TRAILS 
SURVEYED 
FOR PROJECT 

(MI) Inventoried 
(mi) 

Recommended 
for treatment 

(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 
discharge point 1 – 1 0.16 0.16 

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. 

EvidenceofonenaturallyoccurringlandslidewasnotedontheslopeabovethesouthbankofVanBurenCreekneartheeastern 
propertyboundary.Nootherrecent landslideactivityhasoccurredontheproperty.Basedon CaliforniaGeologicalSurvey mapdata, 
landslide potential on the Saddle Mountain Open Space Preserve ranges from high to extremely high in the southwestern portion of 
theproperty;moderatetoextremelyhighinthemiddleportion;andlowtoextremelyhighintheeasternportionoftheproperty. 
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Figure 11. Landslide Potential 

Future Sediment Delivery Estimate 
Estimated future sediment delivery is the volume of sedi-
mentprojectedtobedeliveredtothestreamsystemduring 
thecomingdecadesifnoeffortsaremadetoremediatethe 
erosionproblemsidentifiedinthefieldassessment.Sediment 
productionfrom hydrologically connectedroad segmentswill 
originatefromerodingcutbanks(throughdryravel,failure, 
brushing/gradingpractices,etc.)andditches,aswellasthrough 
mechanicalpulverizingandsurfacewearofanyunpavedroad 
reaches.Fieldmeasurementsindicatethat approximately1,391 
cubicyardsofsediment(89percentoftheprojecttotal)could 
bedeliveredtothestreamsystemsintheprojectareaoverthe 
nextdecadeduetocurrentroaddrainagepatterns(Table3.3, 
Estimated Future Sediment Delivery). The estimated future 
sedimentdeliveryfromstreamcrossingsisapproximately150 
cubicyards of sediment (ten percent of the total potential future 

sedimentdeliverywithintheassessmentarea).Allthissediment 
wouldbe deliveredtoMark WestCreek. 

Estimatedfuturesedimentdeliveryresultingfromgullyenlarge-
mentatthesesitesisestimatedtobe3cubicyards,orlessthan1 
percent of the project total. Although the roads receive minimal 
use,thesteepnessof theterrainallowsgulliestoformonthe 
hillslopebelowtheroadswhereflowexitstheroadprism.The 
gulliesthenhelptofunnelconcentratedflowdownslopeinto 
thestreamsystem.Sedimentdeliveryfromthetwobankerosion 
sitesisapproximately14 cubicyards(approximately1percentof 
thetotal).Nosite-specificfuturesedimentvolumesareasso-
ciatedwiththeditchreliefculvertsorroadsurfacedischarge 
point.However,ifleftuntreated,thesiteswillcontinuetoactas 
aconduitforconcentratedrunofffromadjacenthydrologically 
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 

Stream crossings 

Gullies 

Ditch relief culverts 

Road surface discharge point 

Bank erosion 

Hydrologically connected road and cutbank surfaces adjacent 
to individual sediment delivery sitesb 

TOTAL 

ESTIMATED FUTURE 
SEDIMENT DELIVERY (YD3) 

150 

3 

0a 

0a 

14 

1,391 

1,558 

PERCENT OF TOTAL 

10% 

<1% 

0% 

0% 

1% 

89% 

100% 
aNo site-specific erosion at these sites. 
bDecadalsedimentdeliveryforpavedandunpavedroads.Calculationsassumeacombinedroad,ditchandcutbankwidthof12-18’ 
fornativesurfacedor rockedroads,andacombinedditchandcutbankwidthof 5’ forpavedroads.Roadsurfaceloweringratesare 
averagedforeachhydrologicallyconnectedroadsegmentbasedonobservedconditions. 

Of the24streamcrossingssurveyed(Table3.4,StreamCross- surementsshowthatthethreeexistingstreamcrossingculverts 
ingSurveyResults),threehaveculvertsinstalled,elevenarefill were set tooshallow in the roadfill,which increases thepotential 
crossingswithoutdrainagestructures,eightarefordcrossings fortheculvertstoplugaswellasforthefillslopetobeeroded 
withnofillwithinthecrossing,andtwoaretrailfordcrossings. belowtheculvertoutlet.Twoculvertedstreamcrossingswere 
Eightofthe24crossingsshowthepotentialforstreamdiversion, determinedtobeundersizedfora100-yearstormevent. 
whilethreeofthesecrossingsarecurrentlydiverted.Fieldmea-

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 plugb 2 8% 

Crossingswithculvertsthatarecurrentlyundersizedc 2 13% 
aFrom Table 2, total stream crossings inventoried = 24. 
bCulvert plug potential is moderate to high. 
cCulvertsinstreamchannelsthatarelessthantherecommendedminimum24”diameterorculvertslargerthan3ftx 1ftthataretoo 
small to conveythe calculated100-year peak stormflow. 
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3.2 Exotic and/or Invasive Plant Species 

3.2.1 Approachto Exotic/ Invasive SpeciesControl 

The invasion of nativehabitats by non-nativeplant and animal 
species is a widespread problemin California, including on the 
SaddleMountainproperty.An“invasive”isanexoticspecies 
thatisintheprocessofincreasinginitsabundanceacrossthe 
landscapefrom a point of introductionandhasthe potential to 
spreadwidely(D’Antonioetal.2007).Invasiveplants,some-
times referred to as “transformer” species, displace native spe-
cies,changeplantcommunitystructure,andreducethevalueof 
habitatforwildlife(Bossardetal,2000).Invasiveplantsmayalso 
disruptphysicalecosystemprocessessuchasfireregimes,ero-
sionandsedimentation,nutrientcycling,andlightavailability. 

Beginning with the first European settlements, non-native 
species were carriedto California attached tothe hulls of ships, 
submerged in the ships’ ballast, or carried along in shipments of 
grain.Inmoderntimes,peopleaswellaslivestockunintention-
ally spread invasive species. Livestock can transport undigested 
seeds,andpeoplecantransport invasivespeciesby meansof 
their vehicles, equipment, and clothing. Invasive species have 
alsobeenintroducedpurposely,withoutanunderstandingof 
thepotentialconsequencesof thoseintroductions. 

Invasivespeciesthreatenthediversityorabundanceofnative 
speciesthroughcompetitionforresources,preyingonorparasit-
izingwildlife,interbreedingwithnativepopulations,transmitting 
diseases,orcausingphysicalorchemicalchangestotheinvaded 
habitat.Alargepopulationofaninvasivespeciescanstartfroma 
verysmallnumberofindividuals,andasthoseindividualscanbe 
difficulttoseetheymayeasilygoundetected.Earlydetectionand 
rapid responseare the most effectiveand cost-efficient respons-
es to invasive species, after prevention. It may be possible to 
eradicateaninvasiveplantspeciesfromthePreserveifithasnot 
yetbecomewidespread.However,inmanycasesplantsmaybe 
widespread, which makes eradication difficult because re-inva-
sionfromadjacentpropertiesis likely. 

Cal-IPC suggests using an approach referred to as the “Bradley 
Method.”Inthisapproach,weedcontrolisbeguninportions 
ofthesitewiththebeststandsofdesirablenativevegetation 
(e.g. thosewith fewweeds)and proceedsslowlytoareaswith 
progressively worse weed infestations. This advice is based on 
modelingworkthat indicatedthat the rateof spreadof small 
satellitepopulationsisgenerallysignificantlyhigherthanthat 

of older, larger populations, andthat containing or eliminating 
theoutliersultimatelysavestimeandeffortinthelongrun.The 
BradleyMethoddictatesthatthetargetedareashouldexpand 
ataratethatallowspreviouslytreatedareastobemonitored 
andmaintained.Italsoadvocatestheuseoftechniquesthat 
minimize damage to nativeplants and disturbancetothe soil so 
thatthenativescanthriveanddefendagainstreinvasion. 

The Preserve invasivespecies control programis best viewed as a 
componentofanoverallhabitatrestorationprogram,andshould 
befocusedontheoverallobjectiveratherthansimplyeradicating 
individualinvasivespeciesoccurrences.ThisPlanadvocatesa 
pragmatic approach to the control of invasives that emphasizes 
bothpreventionandremoval(i.e.controloreradication).Each 
methodhasadvantagesanddisadvantagesandoftenthebest 
approachisanintegratedmanagementplanthatcombinesthe 
optimum use of all control strategies, providing various tech-
niquesthatarecompatible. 

Prevention: Potential  methods  to  prevent invasive  plant estab- 
lishment  include:  

•  Reduction  or  removal  of  seed  sources  from  dispersal  
routes, including roads, trails, stream corridors, and 
rights-of-way  

•  Closure  of  unnecessary  roads  and  trails  
•  Minimizing soil disturbance  
•  Enhancing  native  habitats  to  better  resist  invasives  
•  Purchasing  weed-free  materials  such  as  straw,  mulch,  
and  gravel  for  construction  projects  

•  Establishing  follow-up  monitoring  of  work  sites  to  de- 
tect  new  invasive  plant  populations  

•  Public  outreach  on  the  importance  of  early  detection  
and  prevention,  for  properties  immediately  adjacent  to  
the  Saddle  Mountain  property  

 
Removal:  Potential  invasive plant  eradication and/or  reduction  
methods are  listed  below.  

•  Manual  removal  
•  Mechanical control techniques (e.g. mowing, thatch  
removal)  

•  Application of herbicides  
•  Bio-control  (e.g.  weevils  to  control  thistles)  
•  Solarization  
•  Flooding  
•  Prescribed  burning  
•  Grazing  
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Control of invasives in grasslands presents an especially difficult 
challenge, as these species occur in a matrix of native species. 
It shouldbeunderstoodthat weed management in grasslands 
isalong-termprocessthatrequiresaflexibleandpersistent 
adaptive weed management program. Early detection and rapid 
responsetonewinvadersinagivenareahasbeenshowntobe 
effective (Stromberget al, 2007). 

Managedlivestockgrazingisnot consideredbroadlyfeasible on 
the Saddle Management Preserve for invasive plant manage-
ment.ThePreserveisnolongersuitablefor large-scalecom-
merciallivestockproduction,butthedisturbanceprovidedby 

grazingcanbeusedasatoolforspecificmanagementpurposes 
suchas weedcontrol,maintainingopenanddiversegrasslands, 
and reducing fire fuels. However, the site is constrained by 
numerousfactorsthat makegrazingachallengetoimplement, 
includingsteeptopography,lackofexistinggrazinginfrastruc-
ture,anddifficultieswithsiteaccess.Althoughtheseconstraints 
would not preclude a successful grazing program, working with 
acustomgraziermayberequiredforatleastsomeportionsof 
thegrazing.Neighboringlivestockownersmaybeinterestedin 
grazingsome areasof the Preserve. 

Figure 12. Invasive Plant Species Distribution 
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3.2.2 Exotic/ Invasive Species Occurrences 

InadditiontoCalifornia’s4,200nativeplantspecies,thereare 
approximately1,800non-nativeplantspeciesthatgrowwildin 
thestate(CaliforniaInvasivePlantCouncil,2006).TheCalifor-
nia Invasive Plant Council (Cal-IPC) considers approximately 
200ofthesenon-nativeplantsinvasivetoCalifornia’swildlands. 
Atotalof42oftheseinvasiveplantspeciesweredocumented 
ontheSaddleMountainproperty.Accordingtocriteriadevel-
opedbyCal-IPC(CaliforniaInvasivePlantInventory6),eightare 
ratedas“High,”19“Moderate,”and14“Limited.”Alistofallthe 
plant species on the Preserve designated as invasive by Cal-IPC, 
along with the growth form, habitat type, and Cal-IPC rating are 
includedinAppendix9, InvasivePlantSpeciesList.It is recom-
mendedthatthesespeciesbemonitoredcloselyandapriority 
shouldbetolimittheirspreadintoserpentinegrasslandsand 
other sensitiveplantcommunities. 

Invasiveplantspeciesareimpactinganumberofthesensitive 
plantcommunitiesonthePreserve.Lobb’sbuttercup(Ranun-
culuslobii)wasdocumentedinthevernalpoolnearthehistoric 
hunting cabin on the property during a 1992 rare plant survey on 
theproperty(Northen1992a).Thevernalpoolisbeingoverrun 
bytheinvasiveplantpennyroyal(Menthapulegium).Velvet-
grass(Holcuslanatus)andHimalayanblackberry(Rubusarme-

6 Cal-IPCcategoriesincludespeciesratedHighashaving 
“severe ecological impacts on physical processes, plant and 
animal communities, and vegetation structure. Most are 
widely distributed ecologically.” Species rated as moderate 
“havesubstantialandapparent,butgenerallynotsevere 
ecological impacts on physical processes, plant and animal 
communities,andvegetationstructure.”Speciesratedas 
limited “are invasive but their ecological impacts are minor.” 
http://www.cal-ipc.org/ip/inventory/index.php 

niacus)thriveinfreshwaterseeps.Frenchbroomisestablished 
alongthetransmissionlinemaintenanceroadinthesouth-
easternportionofthepropertycontiguouswithpopulations 
ofSonomaceanothusandnarrow-antheredbrodiaeainthe 
Serpentine Chaparral plant community. Serpentine Bunchgrass 
communities are threatened by barbed goatgrass and yellow 
starthistle. Sonoma ceanothus and narrow-anthered brodiaea, 
foundwithinchaparralplantcommunities,arebeingthreatened 
byDouglas-firencroachmentandbyshadingoutbyoverstory 
treesandshrubswiththeabsenceoffire.In2016,asmallpopu-
lationofrosysandcrocus(Romulearosea)wasdetectedinthe 
vicinityoftheClaraHunt’smilkvetchpopulation.Rosysand-
crocusiscurrentlylistedbyCal-IPCasa“watch”specieswitha 
highriskofbecominginvasive.Inadditiontothepriorityspecies 
listedinTable3.5below,treatmentofthispopulationthrough 
handremovalshouldbeahighpriorityduetoitssmallsizeand 
itspotential toimpactasensitivehabitatarea. 

InfestationsofEnglishivy,fennel,yellowstarthistle,andFrench 
broomarecurrentlyrelativelysmallandcouldbeeradicated 
fromthepropertywithaminimumofeffortandexpense.There 
isalargepatchofHimalayanblackberrywithSpanishbroom 
along Weeks Creek, which would require more effort. Medusa-
headandbarbedgoatgrassarerelativelywidespreadandwill 
requireconsiderableplanningandefforttocontrol. 

3.2.3 PrioritySpecies forTreatment 

InvasiveplantspeciesfoundonthepropertyratedasHigh,as 
wellasthehighestpriorityModeratespecies,arelistedinTable 
3.5andaredescribedinAppendix10,PriorityInvasivePlant 
Species Descriptions. Complete eradication from the property 
of a number of high priority species (e.g. medusahead) isnot to 
beexpected;theyhavebecometoowidespreadandalready 
occurinhighdensities.Themostpragmaticoptionforaddress-
ingestablishedinvasivespeciesistocontroltheirfuturespread 
and lessentheir impactonnativespecies. 
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Table 3.5 Priority Invasive Species to Control 

NAME RATING INVADED HABI-
TATS 

CONTROL 
EFFORT 

NOTES 

Barbed goatgrass 
(Aegilops triuncialis) 

High • Grassland 
• Serpentine 

high • seedscanremain viablefor two years 
• tolerates shallow,dry,gravelly soils 

Medusahead 
(Taeniatherum 
caput-medusae) 

High • Grassland 
• OakSavannah 
• Oak Woodland 
• Chaparral 

high • onlypalatabletograzersearlyinthegrowingseason 
• produces large quantities of high-silica litter, which 
smothers native species 

Yellow starthistle 
(Centaurea 
solstitialis) 

High • Grassland minimum 
(complete 
removal) 

• onlypalatabletograzersearlyinthegrowingseason 
• seedscan remain viablefor ten years 
• staggered stages of maturity 
• resprouts from deeptaproot 

Fennel 
(Foeniculum vulgare) 

High • Disturbed 
Habitats 

minimum 
(complete 
removal) 

• tolerates drought 
• prolific seedproduction 

English ivy 
(Hedera helix) 

High • Riparian minimum 
(complete 
removal) 

• vine matscovernative vegetation 
• leavesand seedcan be toxic 

Himalayan 
blackberry 
(Rubus armeniacus) 

High • Riparian 
• Wetland 

medium 
(complete 
removal) 

• reproducesvegetativelyandby seed 

French broom 
(Genista 
monspessulana) 

High • Grassland 
• Riparian 
• Woodland 
• Chaparral 

minimum 
(complete 
removal) 

• prolific seedproduction 
• maturestandsare potential fire hazard 

Spanish broom 
(Spartium junceum) 

High • Grassland 
• Riparian 
• Woodland 
• Chaparral 

medium 
(complete 
removal) 

• prolific seedproduction 
• maturestandsare potential fire hazard 
• stump sprouting 

Greater periwinkle 
(Vinca major) 

Moderate • Riparian high • reproducesvegetatively 
• vine matscovernative vegetation 

Fuller’s teasel 
(Dipsacus sativus) 

Moderate • Grassland 
• Riparian 

• seedscan remain viablefor sixyears 

Pennyroyal 
(Mentha pulegium) 

Moderate • Wetland 
• VernalPool 

• reproducesvegetativelyandby seed 

Harding grass 
(Phalaris aquatica) 

Moderate • Wetland 
• Riparian 
• Grassland 
• Woodland 

• tolerates moist and dry soils 
• deep root system 
• potential fire hazard in dry months 

3.3 Human Use Impacts 
Both historic and modern human use patterns and natural 
resource management techniques have altered the property’s 
landscape.ThePreservewasalikelyplaceforprehistoricoccupa-
tion,asithasfreshwatersources,well-drainedsoils,andamosaic 
ofgrasslandandwoodland,whichcreatedanenvironmentrichin 
naturalresources.Thesefeaturessuggestthatthepropertymay 
havebeenutilizedforhunting,resourcegathering,andday-to 

dayactivities(BarrowandOriger,2008).Sixprehistoricsiteswere 
documented previously, and one additional prehistoric site was 
documented during Tom Origer & Associates’ 2008 archaeolog-
icalresourcessurveyofthepropertyforAg+OpenSpace. 

SinceEuropeans arrived, logging, land clearing, importation of 
livestock,andfiresuppressionhaveresultedinmajorchanges 
intheproperty’svegetationpatterns(Hill,1978).PriortoAg+ 
OpenSpace’spurchaseoftheproperty,thelandwasownedfor 
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several generations by the Merner family under various names, 
including Merner Lumber Company, Inc., Progress Lumber 
Company,Inc.,andMernerLandCompany,Inc.(Bowmanand 
Associates, 2006). Much of the Douglas-fir and coast redwood 
hasbeenlogged,andmulti-stumpgrowthpatternsofmany 
of the oak stands indicatethe hardwoods weremost likely cut 
decadesago,presumablyforfuelwood. 

Theproperty’sgrasslandshavebeengrazedinthepastbylive-
stock,andtheremnantsof anoldstonefruitorchardarelocated 
off PlumRanchRoad. 

3.3.1 Illegal Uses 

Illegal 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-
counteredduringthe2008naturalresourcesinventoryfieldwork, 
thoughirrigationdriplinesindisrepairandwateringbucketswere 
noted,andagrowsitewaseradicatedintheAlpineCreekwa-
tershedin2017.Marijuanagrowerscanhaveasignificantimpact 
on the environment, including the clearing of native vegetation, 
increased erosion, and the introduction of fertilizer, pesticides, 
fencing,guarddogs,illegalcampsites,andhumanwaste. 

WaterdiversionpipeswerenotedinportionsofAlpineCreekand 
VanBurenCreeksontheproperty.Someofthesewaterdiversion 
lines areno longer functioningandareprobably remnants of past 
marijuanacultivationoperations,andhavesincebeenremoved. 
Others appear to have been previously used to divert water from 
thepropertytoprivateresidencesalongErlandRoad. 

Unauthorizedtrailconstructionforhorseaccesswasnotedoff 
St.HelenaandErlandRoads.Brushhadbeenrecentlypruned, 
andanearlyfullcontainerofRoundupherbicidewasencoun-
tered.AnunauthorizedtrailoffSt.HelenaRoad,wasconstruct-
edimmediatelyadjacenttoalistedplant,Napafalseindigo 
(CNPS1B.2),andcontinueduseofthistrailin itscurrentlocation 
willlikelyimpacttheplant.Itisrecommendedthatthesetrailsbe 
closedandperimeterfencesrepaired. 

3.3.2  Property  Hazards  

Property hazards of primary concern are related to the prop- 
erty’s roads. Calistoga Road is a popular commute route from  
Santa Rosa to Napa and Lake Counties and traffic can be heavy  
at times. The junctions of both Plum Ranch Road and Cleland 
Road with Calistoga Road are located on  curves, which makes  
pulling  out  onto  Calistoga  Road  potentially  hazardous.  The  Pre- 
serve’s  road  system  does  not  meet  current  Sonoma  County  Fire  
Safe Regulations in several categories, including road grades, 
road radius, road widths, and  gates  (Moritz, 2003).  

Plum Ranch Road is a narrow paved road with several blind 
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  
on paved roads tends to lead to increased speeds, which makes  
driving on this road potentially hazardous if oncoming traffic is 
encountered.  

There are no bridges at the creek crossings of Weeks Creek  
and  Alpine  Creek  along  Erland-Cleland  Tie  Road,  making  the  
crossing of these creeks, either on foot or in a vehicle, potentially  
hazardous during high flows. Currently, a four-wheel drive vehi- 
cle with high clearance is recommended during low 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  
could lead to injury and the potential for getting disori- 
ented or lost. It is recommended that directional signs  
be  installed  along  Preserve  roads  and  trails.  

•  Wildlife-related hazards include potential encounters  
with  mountain  lions,  black  bear,  and  rattlesnakes  due  to 
presence  of  suitable  habitat  for  these  species.  

•  There are remnants of interior fencing in disrepair that  
pose  a tripping hazard  to  humans  and  an  entanglement  
hazard to wildlife.  

•  Practices  associated  with  the  illegal  cultivation  of  mar- 
ijuana 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.Firstdetectedin1995,thepathogenis 
hostedby,weakens,and/orkillsthreetrueoakspeciesaswellas 
a growinglist of additional nativeplant species. Twooak species 
thataresusceptibletoSODarefoundonthePreserve:coastlive 
oak(Quercusagrifolia)andblackoak(Q.kelloggii).Additional 
susceptible species that occur on the property includetanbark 

oak (Lithocarpus densiflorus), madrone (Arbutus menziesii), 
California bay-laurel (Umbellularia californica), California buck-
eye(Aesculuscalifornica),big-leafmaple(Acermacrophyllum), 
western azelea (Rhododendron spp.), manzanita (Arctostaph-
ylos spp.), toyon (Heteromeles arbutifolia), coffeeberry (Rham-
nuscalifornica),andhoneysuckle(Lonicerahispidula). 
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Photo28.PotentialSuddenOakDeathinfestationofcoast 
live oak 

SOD can be fatal to coast live oak, black oak, tanoak, and 
westernazelea.Todate,thisdiseasehasbeenfoundinfecting 
plants in coniferous forests, oak woodlands, and urban-wildland 
interfaces. Several coast live oak trees on the Preserve displayed 
symptoms of SOD, includingdieback of major branches, as well 

3.4.2 Fire Hazard and Fuels 

asentiretrees.LocationsofthesetreesarewithintheWeeks 
Creekand AlpineCreekwatersheds. 

There is no fully proven, universally effective method for 
controlling the spread of SOD once infestation sources are 
established.SporesofP.ramorumhavebeenisolatedfrom 
plantdebrisin infestedforestsandit is likelythatthespreadof 
this pathogen in Californiahas beenfacilitatedby the activities 
ofhikers,bikers,andvehicles,aswellasbyhorsesanddeer.The 
CaliforniaOakMortalityTaskForce7,anonprofitorganization 
undertheCaliforniaForestPestCouncilthatbringstogether 
publicagencies,othernonprofitorganizations,andprivate 
intereststoaddressP.ramorum-relatedissueshasdeveloped 
guidelines and best management practices (BMPs) related to 
SOD thatareapplicabletothe Preserve. 

7 FormoredetailedinformationonSOD,theCOMTFwebsite 
is:http://www.suddenoakdeath.org/ 

Figure 14. Fire Hazard 

5 1 • SADDLE MOUNTA IN OPEN S PA CE PRESERVE MANAGEMENT PL AN 

http://www.suddenoakdeath.org/


                                              

 

 

 
  

 
      

       
           

          
        

            

 
   

        
            

      
     

        
          
           

          

          
         

         
         
        
           

          
        

    

 
       

         
       
        

           

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 
absenceoffireforanextendedperiodoftime,particularlyin 
chaparral,createslargecontiguousareaswithhighlyflammable 
fuelloadsthataredifficulttocontainonceafirebreaksout. 

Fire Management Concepts, Inc. prepared a report entitled 
“WildlandUrbanInterfaceHazardFuelRiskAssessment:City 
of Santa Rosa, California” for local fire agencies as a first step in 
developing a comprehensive Community Wildfire Protection 
Plan. According to Fire Management Concepts, Inc. (2004), 
“The vegetation communities that surround Santa Rosa to the 
north,eastandsoutharesimilarinfueltypeclassificationto 
thosethat burnedinthe Oakland Hills. In addition, many areas 
surroundingSanta Rosa havefuel types and deadfuel load-

ingthatareevenmorehazardousthanthosepresentduring 
theOaklandHillsFire.Theseareascontainconiferousforest, 
woodlandandchaparralfueltypes,whichhavenotburnedin 
over sixtyyears, creatingexcessivelevels of deadfuel loading 
(deadlogs,branchesandforestdebris).Excessiveaccumula-
tionsofdeadfuelsisoneoftheprimaryfactorsthatcontribute 
tothedevelopmentoftheextremefirebehavior,crownfire 
andlongrangespotting,whichoftencharacterizewildlandfire 
in the urban interface.” 

Reliable predictions of wildfire behavior allow fire control 
agenciestodeterminewhatresourcesareneededtocontain 
wildfires, minimize damage to natural resources, and protect 
property. Moritz (2003) developed a preliminary fire manage-
mentplantoassessthePreservesoastomeetrequirements 
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fordevelopmentapproval in1996.MoritzusedtheBEHAVE8 

computermodelingsystemtoassessfirebehaviorforthefive 
wildlandfuelmodelsfoundontheSaddleMountainFindings 
include(1) determinationthattheold standof manzanitaoff St. 
HelenaRoadis “potentiallyexplosive”andthat(2) woodlands 
withanunderstoryofbrushor thicketsofyoungDouglas-fir 
treescouldalsoburnwithanintensitythatcouldcreatecrown 
fires and spotting; these conditions are particularly hazard-
ousalongroadsthat must beusedforemergencyaccessand 
evacuation.The studyalso notedthat Sudden Oak Deathon the 
Preservewillincreasenear-termfirehazard,asinfecteddead 
woodbecomesahighlyflammablefuel ladder. 

In recent years, fire behavior on several regional wildfires has far 
exceededmodeledpredictions,dueinparttoextremelylow 
fuelmoisturesassociatedwithdroughtand/oroffshorewind 
eventspriortotheonsetof therainyseason.It isworthnoting 
thatthemodeledoutputsintheMoritzSaddleMountainfire 
managementplanaremorethantwentyyearsoldat thispoint, 
andthatwildfirehazardsonthePreservemaybemoresevere 
thanpredictedinthe1996plan.Itmaybehelpfultore-assess 
fuelloadingandpotentialfirebehavioronthePreserveusing 
current,fine-scaledvegetationandfuelsdata. 

3.4.3  Cultural Resources Protection  

The Preserve contains a number of important cultural resources  
and archaeological sites (Section 2.6, Cultural Resources). Pre- 
historic archaeological site indicators  generally include: obsidian  
and chert flakes and chipped stone tools; grinding and mashing 
implements (e.g. slabs and handstones, and mortars and pestles);  
bedrock outcrops and boulders with mortar cups; and locally  
darkened midden  soils. Midden  soils may  contain a  combination  
of any of the previously listed items with the possible addition of  
bone and shell remains, and fire-affected stones. Historic period  
site indicators generally include: fragments of  glass, ceramic, and 
metal objects; milled  and  split  lumber;  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,developedbytheUSDAForestService,allows 
plannerstopredictfirerate-of-spread,flamelengths,andfireline 
intensity(rateof heat release)usingoneof severalgeneralizedfuel 
models.StudieshaveshownthatBEHAVEcanbeusedtoaccu-
ratelypredictfirebehavior,butmayormaynotbeappropriatefor 
certainconditions(U.S.DepartmentoftheInterior,USGS,2006) 

InkeepingwiththeCEQAguidelines,theprimaryrecommen-
dationforeacharchaeologicalsiteisthatit shouldbeavoided. If 
avoidanceis not feasible, furtherstudy (i.e.siteexcavation and/ 
orhistoricresearch)isnecessarytodeterminesitesignificance 
in termsofeligibilityfor inclusiononthe CaliforniaRegister. 
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.Avoidancebufferzonesof100feet 
(30meters)shouldbeestablishedforvisibleculturalsitesand 
ground disturbance restricted in areas where cultural resources 
occur but are not visible (Section 4.3, Buffer Zones for Sensi-
tiveFeatures).Everyeffortshouldbemadetoretainhistoric 
stonefencesandavoidimpactstothem,asdescribedabove.If 
improvementsare plannedthat couldaffect theintegrityof the 
stonefencestheyshouldbedocumentedwithphotographs, 
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,workattheplaceofdiscoveryshouldbehaltedimme-
diatelyuntilaqualifiedarchaeologistcanevaluatethefinds 
(15064.5[f]);and“if thefindisdeterminedtobeanhistorical 
oruniquearchaeologicalresource,contingencyfundinganda 
time allotment sufficient to allow for implementation of avoid-
ancemeasuresorappropriatemitigationshouldbeavailable.” 

4. POTENTIAL MANAGEMENT 
STRATEGIES 
There are a number of long-term strategies and opportunities 
thatarerecommendedtomaintainandenhancetheconser-
vationpriorities(i.e.conservationvalues)on/ofthePreserve. 
Theseincludeenhancementof plant communities andnative 
habitats; revegetation; buffer zones around sensitive features; 
restorationof landscapedisturbanceprocesses;andongoing 
monitoring. 

4.1 EnhancePlantCommunitiesandHabitats 
Riparian woodlands, grasslands (including valley needlegrass-

land),wetlands,andchaparral(includingserpentineandcypress 

microcosms)habitatsonthepropertysupportsensitiveand/ 

or rare plant communities that would benefit from directed 
enhancementmeasures.Abrieflistingisprovidedbelow. 
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Annual Grassland  
•  Mt.  St.  Helena  morning-glory  (Calystegia  collina  ssp.  
oxyphylla)  

Fresh Emergent  Wetland & Vernal Pool  
•  Lobb’s  aquatic  buttercup  (Ranunculus  lobbii) 

Mixed  Hardwood- Conifer  Forest  
•  Napa  false  indigo  (Amorpha  californica  var.  napensis) 

Mixed  Chaparral  
•  Napa  false  indigo  (Amorpha  californica  var.  napensis)  
•  Sonoma  canescent  Manzanita  (Arctostaphylos  ca- 
nescens ssp. Sonomensis)  

•  narrow-anthered  brodiaea  (Brodiaea  californica  var.  
leptandra)  

•  Mt.  St.  Helena  morning-glory  (Calystegia  collina  ssp.  
oxyphylla)  

•  Sonoma  ceanothus  (Ceanothus  sonomensis) 
Closed Cone Pine-Cypress  

•  Sonoma  canescent  Manzanita  (Arctostaphylos  ca- 
nescens ssp. Sonomensis)  

•  narrow-anthered  brodiaea  (Brodiaea  californica  var.  
leptandra)  

•  Sonoma  ceanothus  (Ceanothus  sonomensis)  

4.1.1 Riparian HabitatEnhancement 

MostoftheriparianzonesonthePreservearewellvegetated 
with nativeriparianvegetationandlargelydevoidof invasive 
plants.However,past landusepracticesand establishment of 
invasiveplantspecieshaveimpactedsomeoftheriparianand 
wetlandhabitatson thePreserve. 

Riparianhabitatsshouldbemanagedtoenhancecoverfor 
erosionpreventionand/orbankstabilization,andtoconserve 
native plant communities and species. Downcutting and bank 
erosion along Weeks Creek, for example, is compromising 
habitatandwaterquality.Inthesamecreek,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)of locationswhereinvasivespecieshave 
become established. 

4.1.2 Grassland HabitatEnhancement 

TheAnnualGrasslandhabitattypeonthePreserveshouldbe 
managedtoenhancethelocaldiversityofnativeperennial 
grassesandnativeforbs.Managementofgrasslandswitha 
significant native component should be long-term and flexible 

toadapttochangingconditions.Acombinationofmanage-
ment techniques focused on invasive species control should be 
considered.Managementeffortsshouldbemonitoredinthe 
long-term, and observations recorded. Given the abundance 
anddiversityofnativeperennialgrassesontheproperty,there 
areuniqueopportunitiesforresearchprojectsrelatedtothe 
ecology and management of the property’s grasslands. Full res-
torationofnatural landscape-scaledisturbanceprocesses(e.g. 
nativegrazers,wildfire)wouldbeideal.However,widespread 
applicationoflivestockgrazingisatpresentunfeasibleand/or 
impractical.Duetolackof accessandgrazing infrastructure,the 
useoflivestocktoimprovenativehabitatsismoreapplicable 
intheorythanasaPreservemanagementstrategy.Theuseof 
prescribedfireormechanicalremovalofinvasivesandtheir 
thatchlayer,followedbyrevegetationasnecessary,arerecom-
mendedtreatmentapproachesforgrasslandareasthreatened 
by invasivespecies. 

Theuseofprescribedfirehasbeenshowntobeeffectivein 
controlling non-native annual grasses and encouraging regen-
erationonnativeperennialgrassesandforbs.Prescribedfire 
presentssignificantliabilityandlogisticalconcernsthatwould 
needtobethoroughlyandappropriatelyaddressedpriorto 
reintroducingfireonthePreserve.Prescribedfireisbeingcon-
templatedasatooltomanageinvasivespecies, improvevege-
tationspeciescompositionandhabitatconditions,andreduce 
fuel loadingwithinthePreserve’sgrasslandsandforests(See 
Section5.4.3,PrescribedFire).Ag+OpenSpaceanticipates 
workingwithCalFireandpotentiallywithlocalpartnersand 
programssuchasaPrescribedFireTrainingExchange(“TREX”) 
programtoplanandexecuteprescribedburns,as resourcesand 
conditionspermit. 

Enhancementopportunitieswithintheserpentinebunchgrass 
plant communities on the property include control of select 
invasiveplantspeciesas wellas controlof encroachingcoyote 
brushandDouglas-fir,whereappropriate.Thishabitattypehas 
been shown to benefit from fall prescribed burns and year-
roundgrazing(Bartolomeetal.2007);furtherresearchiswar-
ranted.Douglas-firisanativetreespeciesthatisencroaching 
intoAnnualGrasslandhabitatonthePreserve.Itsseedsfalland 
arespreadbywildlifetosuitablyopensites.Thegreatmajorityof 
seedfallswithin330feet(100meters)fromthemothertree,but 
canrangeasfaras1.2milesorgreater(USDept.ofAgriculture, 
1965). Aggressively invasive Himalayan blackberry, velvetgrass, 
andbullthistlemoreimmediatelythreatentheintegrityofthe 
Saddle Mountain’sgrasslands. 
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4.1.3 Wetland HabitatEnhancement 

The property’s freshwater wetlands (vernal pools and wet mead-
ows)requirerevegetationand,wherepossible,managementof 
invasivespecies.Exclusionofgrazingaroundvernalpoolscan 
promote certain exotic species (e.g. medusahead grass) and, 
thus,grazingmay beconsideredas an experimental (thoughnot 
wide-spread) means of treatment. Prescribed burninghas been 
used at other sites for enhancingvernal pools and other wetland 
habitats(PollackandKan1998),thoughthesemeansarenot 
generally feasible on the Preserve. 

WetlandsonthePreservehavebeenimpactedby past grazing 
practices, road-related erosion, and invasive species establish-
ment. The freshwater seep and vernal pool near the historic 
huntingcabinonthe propertyhavea varietyof invasivespecies 
established,asdoesthewetlandsouthofClelandRoad.Sur-
rounding native wetland vegetation would most likely become 
re-colonized in areas treated for invasives, provided hydrologic 
conditionsareunchangedandtreatmentmethodsarecarefully 
conductedwithminimalimpacttonativevegetation.Ithasbeen 
demonstratedthatenhancementofvernalpoolhabitatsthat 
havebeendegradedcanbeeffective,atleastuptoadecade 
followingrestorationefforts.Inthesecases,restoredpoolscan 
offer similar ecosystem functions (e.g. habitat and hydrological 
function)as“natural”pools(Ferrenetal.1998).Maintainingver-
nal poolsonthe propertymay provideapositivefeedback loop 
supporting the persistence of the pools: studies have shown that 
migrating waterbirds who usethe pools as stop-over habitat act 
asvectors,movingplantpropagulesfrompooltopool(Silviera 
1998). 

4.1.4 Chaparral HabitatEnhancement 

Chaparral, including Serpentine Chaparral, and Northern Inte-
riorCypressForest,isafire-adaptedplantcommunity.Fireisan 
essential part of the life cycle of these plant communities, which 
dependonfireforseeddispersaland/orgermination.Without 
fireinthesehabitats,speciescompositionis likelytochange, 
resultinginreducednativebiodiversityandwildlifehabitat. 
Douglas-fir,oaks,andbay-laurelarebecomingestablishedin 
thesehabitattypesonthepropertywiththesuppressionoffire. 

Chaparralisnotresilienttoalterationsinthefireregimethat 
involveexcessivefirefrequency(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 outcompetenative herbs, per-

haps favored by their early germination keyed to autumn rains. 
Inaddition,theseinvasivespeciesmodifytheenvironmenttofur-
therfavortheirpersistence.Theycommonlyformadenseherb 
layerthatproduceshighlyignitablefuelsandextendsthelength 
ofthefireseason.Additionally,thefireregimeswitchestoacom-
binationofsurfaceandcrown-fire,withthenon-nativegrasses 
andforbsspreadingfiretonativechaparralshrubsbeforethe 
shrub canopies have closed in. Because surface fuels generate 
lower fire intensities, such fires favor survival of the non-native 
seed bank,whichwouldotherwisebedestroyedin a crown-fire. 
Type conversion of native shrublands to alien grasslands has 
occurredoverlargeportionsofCalifornia(Keeley,2007). 

4.1.5 Forest&WoodlandHabitatEnhancement 

Habitat enhancement opportunities within the Douglas-fir 
Forest, Mixed Hardwood-Conifer, and Coastal Oak Woodland 
habitattypesonthepropertyincludethinningofdenseeven-
aged stands, fuel reduction, and invasive plant control. The 
absenceoffireonthepropertyinrecentdecades,aswell asthe 
clearingofoaksandotherhardwoodsinthemidtolate1800s, 
hasledtounnaturally largeareasof densestandsof even-aged 
tree species, invasion by shade-tolerant Douglas-fir within 
mixed hardwood and oak woodlands, and an abundance of 
fuel,includingdead,low-hangingbranches,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 techniques includingprescribed burning, manual removal 
ofDouglas-firsaplings,andgirdlingof largerDouglas-fir trees. 

4.2 Native Plant Revegetation 
A successful revegetation project will establish a diversity of 
plant types and native species that will improve fish and wildlife 
habitat,aid in sediment reduction,andprovideerosioncontrol. 
Once established,generally aftertwotothreeyears, the project 
should require a minimal amount of management. The first step 
isdevelopmentofasite-specificplan:Theprojectsiteshould 
beassessedandabudgetdesignedthattakesintoaccount 
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projectdesign,permitting,plantsourcesandnurserycosts,cost 
of protectivehardwareandirrigationmaterials,aswellas labor 
costs for project layout, implementation, maintenance and 
monitoring.Itisrecommendedthatplantmaterialbroughtinto 
theprojectsitebeoflocalsourceswithinthewatershed.Reveg-
etation is recommended in disturbed areas that arenot naturally 
regeneratingwiththenativespeciesthatnormallypopulate 
thehabitattype,includingareaswhereinvasivespeciesare 
removed.Revegetationwillhelppreventre-invasionofother 
invasivespecies.Revegetationisalsoanerosionprevention 
measure.Theneedtorevegetateshouldbeevaluatedfollowing 
anygradingoperationorothersignificantdisturbance. 

Variousregulatory agenciesmayhavejurisdictionoverahabitat 
enhancementprojectandpermitsmaybeneeded,depending 
ontheproject’scharacterandextent.Thisisparticularlytruein 
riparianandwetlandhabitats.Itisthepropertyowner’srespon-
sibility to be familiar with these agencies and notify them when a 
project is planned. Most agencies encourage informal consul-
tation early in the planningprocesssothat the concernsof each 
partycanbeaddressedandpotentialroadblockscanbekeptto 
a minimum. For recommended revegetation projects included 
inthisdocument,theCDFWandtheRegionalWaterQuality 
ControlBoardshouldbeconsultedwithpriortoimplementa-
tion.Ifplanningtouseherbicides,theSonomaCountyAgricul-
turalCommissionersOfficeshouldbeconsultedwithaswell. 

4.2.1 RevegetationofRiparianandWetlandHabitat 

Nativeplantrevegetationprojectswithintheriparianzones 
onthepropertyarerecommendedtoreplaceinvasivespecies 
aftercontrolmeasuresareimplemented,andtoaidinbank 
stabilizationanderosioncontrol.Duringtheharvestingofthe 
coastredwoodsthatoncelinedit,theriparianzoneofAlpine 
creekwasimpactedbyconstructionofskidandhaulroads. 
While native vegetation, including redwood stump sprouts 
(secondarygrowth),haslargelyreclaimedtheoldroadbeds,the 

riparianzonecouldbeenhancedbyreplantingcoastredwoodin 
ecologicallyappropriateareasinanefforttoexpandthecurrent 
redwoodpopulationtohistoric levels. 

After control measures are implemented, regardless of any per-
mitrequirements,thesitesshouldbeassessedfortheneedto 
replacethe invasiveplantspecieswith desirablenativespecies. 
The sites should be evaluated by a professional restoration ecol-
ogist for erosion potential following vegetation removal. In gen-
eral,thereshouldbesignsofsufficientnaturalregenerationof 
nativespecieswithintheriparianzone,and if not, a revegetation 
planmayberecommendedifnotalreadyrequiredbyCDFW. 

4.2.2 Revegetation of Upland Habitat 

Recommendedrevegetation opportunities in uplandhabitatson 
thePreserveareintendedtorestoreareasadverselyimpacted 
bypriorlandusepractices,includingroad-relatederosionand 
clearing of native trees and shrubs within the upper riparian zone. 

Agullyhasbeenformingforsometimeinanuplanddrainage 
southofWeeksCreek.Previouslandusemanagershavelined 
thegullywithbrushanddebrisasaprimitive,low-tech,erosion 
controlmeasure.Fuller’steasel,aninvasiveplant,isbecoming 
established in the disturbed areas along the gully. Revegetation 
andbiotechnicalerosioncontrolmeasuresarerecommended 
forthissite.TheopenflatalongthesouthbankofWeeksCreek, 
asittransitionsintotheriparianzone,hasbeenidentifiedasa 
potentialareaforrevegetation.Thisareawaslikelyclearedof 
treesinthepast.Revegetationmeasuresforthisareashouldbe 
incorporatedintotheriparianrevegetationplandesign. 

Additionalrevegetationopportunitiesinuplandareasmay 
includesomeoftheroad-relatederosionsitesidentifiedby 
PWA.Afterthesesitesaretreated,thedisturbedareasshould 
be assessedfor revegetationneeds. 
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4.3Buffer Zones for SensitiveFeatures 

Figure 16. Sensitive Features Buffer Zone 

Theestablishmentofadequately-sizedbufferzonesaround 
sensitiveresources (e.g.habitats, species,archaeological sites, 
etc.)canbeveryeffectiveformaintainingandenhancingthese 
resources.Concentratedvisitoruse(e.g.picnictables,etc.) 
and modificationof the environment shouldbe avoided within 
buffer areas.Thesizeof buffer consideredadequatetoprotect 
habitatfunctionandspeciesviabilityvarieswidely(e.g.10to 
100+ meters to optimize a range of objectives for water quality, 
stability,habitatfunction,andwildlifehabitat/corridor;Burke 
and Gibbons1995,Fischerand Fischenich2000).Forthe pur-
poses of this plan, initial recommendations for buffer set-backs 
arelistedbelowtopreventdirectdamagetovegetation,aswell 
as toprotectwater quality. 

• At least 100 feet (30 meters) for terrestrial species and 
habitats(e.g.ClosedconePine-Cypressandserpen-
tine areas) 

• At least 300 feet (90 meters) around/ along riparian 
zones, vernal pools, and other aquatic habitats (John 
Herrick, CNPS, pers. comm.) 

4.4 Restoration of Landscape Disturbance 
Regimes 
Grasslands that are not grazed, burned, or otherwise regularly 
disturbedtokeepthemopen canbetypeconvertedtoshrub 
communities.ThisprocessisevidentinsomeareasatSaddle 
Mountain where coyote brush is invading grasslands at wood-
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land margins. As well as increasingfire hazard, this conversion 
results in lossofgrasslands,andthuslossof thespeciesthat 
occupythem. 

Saddle Mountain grasslands have an unusually high proportion 
ofnativeperennialgrasses.Althoughthegrasslandfloraalso 
containsmanynon-nativeannualspecies,theirdensityand 
biomassismuchdiminishedcomparedwiththesamespe-
ciesgrowingonmoreproductivesites.Manyoftheareasthat 
support medusahead, which generally occurs on clay-rich soils, 
haveawell-developedthatchlayerthatexcludesmostother 
annualspecies.Innativegrass-richareas,thisthatchlayerhas 
developedbetweentheperennialbunchgrasses.Medusahead 
produces especially persistent and dense thatch, as its high silica 
contentpreventsdeadplantmatterfromdecomposingquickly. 
Disturbanceorremovalofexcessivethatchisessentialforger-
mination and growth of somenativespecies including popcorn-
flowers(Plagiobothrysspp.),clovers(Trifoliumspp.),owl’s-clo-
vers (Castilleja spp.), cream cups (Platystemon californicus), 
and red maids (Calandrinia ciliata) (Grey Hayes, pers. comm.). 
Thatchmanagementandreductionof grasslandcanopyheight 
toallowgerminationandgrowthofsmall-staturedforbsmay 
beachievedthroughgrazingorburning,althoughtheseare 
considered experimental for the purposes of habitat enhance-
ment (DiTomaso and Johnson, 2006). Mechanical removal may 
be preferable. 

4.5 Management of Visitor Use Impacts 
Recreational activitiesproposedtobeallowed onthe Preserve, 

including relatively low-impact activities such as hiking and lim-

itedhorsebackridingarewell documentedtohavedetrimental 

effectsonavarietyof habitatsandindividualspecies(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,HolmesandGeupel 
2005, Marion and Olive 2006). Direct and indirect effects of 
visitor activities on the property’s natural and cultural resources 
couldinclude:tramplingofplantsandassociatedlossofplant 
populationviabilityandvegetationcover;soilcompaction 
and associated increasedrunoff fromtrails;alterationof vernal 
poolandotherwetlandbottoms’microtopographyby people, 
horses, or bicycles moving off-trail; loss of local plant and animal 
diversityfromdeliberatecollectionofwildflowersandwildlife 
(e.g.tadpoles); increaseddisplacementor disruptionof native 
wildlife (including nesting endangered northern spotted owls); 

displacement of nativeplant species by exoticplant species (vis-
itorsandtheiranimalsactasvectorsforinvasivespecies);lossof 
vegetation and increased erosionassociated with trail construc-
tion and expansion activities; litteringand deliberate dumping of 
refuse;and vandalism(includingintentional damagetotrees). 

4.5.1 Visitor Use 

Therelativeimpactofpeopletravelingonfoot(hikers,bird-
watchers, and botanizers), horseback, and bicycle has been 
the subject of debateamong experts in the fieldof recreation-
alecology.Impactsfromrecreationaluseofwildlandscan 
be classified into four categories: trampling, erosion, wildlife 
disturbance,andspreadofnon-nativeplants.Whileallformsof 
recreationimpactthe environment,foot,wheel,andhoof traffic 
havedifferentlevelsandscopesofimpactandtheseimpacts 
varyaccordingtoenvironmentalconditions.Forexample,all 
typesofusecausegreaterimpactsduringwetweather(Delu-
caetal.1998).Withrespecttotrampling,allusergroupshave 
beenfoundtoimpactvegetationby trampling, with graminoids 
havingthegreatestresistanceandrecoverycapacityandshrubs 
and trees experiencing the greatest long-term reductions in 
diversity (Yorksetal.1997). 

Hikershavebeenfoundtocauselesserosionaldamagethan 
otheruser groups;wheelsapply both compactionand shearing 
forces tothe groundand may bemore pronetochannelizesoil 
and creategullies that exacerbateerosionprocesses (Lathrop 
2003). The V-shaped ruts caused by bike tires can channel 
waterandincreaseerosionaswellascreatebarrierstowild-
lifemovementbyfunnelingsmallanimalssuchaslizardsand 
salamandersalongthetrail(Vandeman2008).Comparisons 
betweenerosional impactscausedby horsesand hikersshowed 
thathorsescausegreatersoildisturbancethanhikers(Deluca 
etal.1998,ColeandSpildie1998,WilsonandSeney1994).If 
trailsaredesigned,constructed,andmaintainedtohandlethe 
demands of planned user groups, however, impacts should be 
minimal (Lathrop 2003). 

Disturbance to wildlife has been found to occur with all rec-
reationalusergroupsandismoreafunctionofdistancethan 
mode of travel (Taylor and Knight 2003), although a 2004 
(Wisdometal.)studyfoundhigherprobabilityofelkmovement 
from mountain bike activity than from hiking. Empirical evidence 
suggeststhatmortalitytowildlifeisgreaterfrommountainbikes 
thanhikersduetothespeedwithwhichbikestravel,theirhigher 
distance from the ground,and their concentration on negotiat-
ingthe trail (Vandeman2008). 
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Allrecreationalusersarepotentialvectorsforthespreadof 
non-native, invasiveplants.Seedscanbecomelodgedin cloth-
ing,bikemechanisms,accessories,andanimaltailsandfurand 
laterbedroppedalongtrailsfarfromthepointoforigin,spread-
ingnon-nativeandpotentiallyinvasiveplantsthroughoutwild-
lands. Horses are likely to have a greater impact than other forms 
oftravel.Sincetheyoftenfeedorgrazeinpasturescontaining 
non-native plants, horses can deposit these plants’ seeds when 
theyhavebowelmovementsalongthetrail(WellsandLauen-
roth 2007). The dung provides a nutrient-rich, moist growing 
mediumfavorablefor seedlinggermination and establishment. 

Although several studieshavebeen conductedthat conclude 
mountainbikinghasnomoreimpactonwildlandsthanhiking 
(Chiu and Kriwoken 2003, Spahr 1990, Taylor and Knight 2003, 
ThurstonandReader2001,WilsonandSeney1994),thesecon-
clusionsaredisputed(Vandeman2008).Thelargestimpactof 
mountain bikers may have more to do with behavioral attributes 
than mechanical effects. Mountain bikers travel faster over lon-
gerdistancesthanhikers,thusextendingtherangeofimpacts 
fromasingleuser.Additionally,themannerofriding–including 
skidding,braking,acceleration,andturning–ataccelerated 
speeds–maycreategreatererosionthanthatexpectedfrom 
moderatespeedsusedduringexperimental trials. 

4.5.2 LowImpact Recreation 

Ag+OpenSpaceintendstoenablerecreationalaccessonthe 
Preservethatiscompatiblewithpreservingtheconservation 
values of the property. Recreation will be permitted on the 
property only when consistent with resource management 
objectives.Activitieswhichthreatenorendangervisitors,the 
landortheenvironmentwillnotbepermitted.Allowableuses 
includehiking,wildlifeobservationand photography,picnicking, 
interpretive and educational activities, and botanizing. Eques-
trianusewillbelimitedtopropertypatrolbytrainedvolunteers 
–currentlyresidentsofneighboringproperties–whoarefamiliar 
withthePreserve.The VolunteerPatrolwillhikeor ridetrailson 
horsebacktoensurethatthesiteisbeingusedinaccordance 
withthemanagementplan.Theywillidentifyanyconstrained 
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(seeFigure8,SensitiveHabitatsMap,and 
ConfidentialAppendix16,SensitiveSpeciesOccurrences). 
SincethePreservedoesnothavesafeaccessforhorsetrailers, 

equestrianusewillbelimitedtothoseenteringthroughneigh-
boringpropertieswheresafeaccessispossibleandwhohave 
completedanorientationandtrainingprogramprovidedbyAg 
+ Open Space representatives. 

4.5.3 Trail Use 

TheprimarypurposeofthePreserveistoconserveSaddle 
Mountain’s rich biodiversity and mosaic of complex habitats. 
RecreationaluseofthePreserveisappropriateonlywhen 
and whereit doesnot impactthe conservationpurposeof the 
acquisition.ThePreserveprovideshabitatforseveralspeciesof 
sensitiveplantsandanimalsandimportantculturalresources. 
Tobestprotecttheproperty’sresources,roadsandtrailsshould 
be open only to hiking and limited horseback riding during those 
timesofyear whenimpactsarelimited.Dogsarenot allowedon 
thePreserveinordertopreventtramplingofrareorsensitive 
plants and disturbance to wildlife and livestock utilized for vege-
tation management. 

Select trail closures may be considered to protect sensitive 
habitat,sensitiveplantandanimals,andvisitors.Trafficontrails 
thatleadtoorpassclosetovernalpoolsshouldberestricted 
until the poolsdry for thesummer.Exceptionstotrailclosures 
maybemadeforvolunteerpatrolmembers;however,horse 
trafficshouldberestrictedonsteepslopesandwithinsensitive 
habitatsduringthewintermonthsandvolunteersshouldbe 
instructedinproperSODprotocoltolimitspreadofthefungus. 

4.5.4 OutreachandPublicEngagement 

Ag + Open Space provides regular outings, volunteer opportu-
nities,and/orworkdays,coordinatedeitherby Ag+OpenSpace 
staff and/or with other partner organizations. A schedule of 
guidedhikesisprovidedontheAg+OpenSpacewebsite.Ag 
+Open Spacecoordinateswith otherorganizationstoprovide 
awiderangeof appropriateactivitiesandeventsthathighlight 
the Preserve’s natural resources. These events include bird 
watching, plant identification, cultural history tours, watershed 
education,andPreserveappreciationhikes. 

TypesoffutureoutreachandpublicengagementonthePre-
servemayincludethedevelopmentofadocentprogram,which 
willbecomprisedoftrainedvolunteerswhoareauthorizedto 
provideguidedtoursforhikers.Ag+OpenSpacemayalsoplan 
andhostpublicOpenSpacedaysthatwouldofferhikesand 
tourstothepublic.GuidedtourswillbehostedbyAg+Open 
Spacestaffandpartnerorganizationsandwillbelimitedtoan 
appropriate number of visitors. Ag + Open Space staff will identi-
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fyappropriateparkingareasandestablishageneral routeforthe 
toursandoutings.Inadditiontovisitorinformationandpublic 
opportunities,Ag+OpenSpacewillconductoutreachwhen 
preparing or updating management plansor other environmen-
taldocumentationrelatedtothepreserve. 

4.5.5 LowImpact Research 

Appropriately reviewedanddirectedresearchofthePreserve’s 
resources, natural processes, values, and uses by credentialed 
researchersandscholarsortheirstudentswillbeencouraged. 
Institutions fostering this research can include, but are not 
limited to, universities, colleges, foundations, other non-gov-
ernmentalorganizations,federal,tribal,andstateagencies,and 
Ag+OpenSpacestaff.Resultsfromresearchwillbeusedto 
providea scholarly basisfor updatestothis management plan, 
managementactivities,environmentaleducationandinterpre-
tive activities. All data and information acquired through studies 
conductedonthePreservewillberetainedbyAg+OpenSpace 
andmade available tothe public. 

Researchsubjectsthatareconsideredhighlyappropriateon 
thePreserveincludegrazingregimes,serpentineplantcom-
munities,freshwaterwetlands,SuddenOakDeath,grassland 
management,culturalresources,andothersubjectsthatad-
dressmanagementconcernsorsensitivehabitats.Allresearch 
must be conducted to minimize impact to the Preserve’s natural 
resources includingthe removal of equipment used to conduct 
theresearch.Removalofobjectsorspecimensorothercollec-
tionswillbeprohibitedunlessclearlynecessaryandinsupport 
oftheproperty’sconservationpurpose.Allresearchmustbe 
approved bythe General Manager prior to initiation. Approval is 
subject to revocation if the research is subsequently determined 
tobedetrimentaltopropertyresourcesorindividualsconduct-
ingtheresearchfailtoactinamannerconsistentwithAg+ 
Open Spacepolicies. 

4.5.6 Environmental Education 

Ag+OpenSpacewillworkwithpartneragenciesandorgani-
zationstoprovideenvironmentaleducationandinterpretive 
activities on the Preserve. These activities could include classes 
for school children and a self-guided interpretive trail. Edu-
cationalactivitiesforschoolchildrenandotheryouthgroups 
willbeconductedbyAg+OpenSpacepartnersandwill cover 
topicsapprovedbyAg+OpenSpace.Educationalactivitiesthat 
supportPreservemanagementsuchaswildlifeandbotanical 
surveys,invasiveplantremoval,andrestorationprojectswillbe 
apriority.ThePreserve’sculturalresourceswillbeincludedas 

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

Interpretiveactivitieswillreachouttoabroadersegmentofthe 
publicand will includeinformation aboutpotentialharm caused 
byoff-trailhiking,andlitteringaswellasinformationaboutthe 
Preserve’s natural resources and opportunities to participate in 
invasivespeciesremovalandrestorationprojects. 

4.5.7 Avoiding Impacts to Sensitive Resources 

All human recreational activities on the Preserve have the 
potentialtocausedamagetotheproperty’ssensitiveresourc-
es(i.e.rarespecies,sensitivehabitats,andculturalresources). 
However, there are a number of common-sense measures that 
have been suggested to manage potential visitor use impacts. 
Implementingthesewouldgo a longwaytowardpreventingthe 
degradationoroutrightlossoftheproperty’ssensitivehabitats 
resources. Initial recommendations to ameliorate visitor use 
impacts include: 

Limit visitor activities to established trails: Encourage use of 
existingtrailstoroutevisitorsaroundorawayfromsensitivear-
eas(e.g. individualrareplantoccurrences,serpentineoutcrops, 
and archaeological sites)toprevent direct tramplingof plants 
and wetlands;to avoidflushingwildlife; and discouragecollec-
tion ofartifacts. 

Properly maintain trails: Maintain trails to prevent excessive 
wear and erosion, reducingsediment input into nearby water 
bodies. 

Limit types of visitor activities: Only relatively low-impact activ-
ities(hikingandlimitedhorsebackriding)shouldbeallowedon 
theproperty,andthelikelyeffectofeachactivityshouldbecare-
fullyevaluatedbeforemakingafinaldeterminationaboutwhich 
activities areappropriate.Off-roadvehicles,biking,hunting,and 
fishingshouldbeactivelypreventedandrestrictionsenforced. 

Establish buffers and prevent or limit access to particularly 
sensitive areas: Close portions of existing trails (seasonally 
orpermanently)knownorsuspectedtoimpingeonsensitive 
resources(e.g.rareplantsandhabitats,spottedowlnestsites, 
archaeologicalsites).If feasible,erectfencedexclosuresaround 
discrete habitats (e.g. vernal pools, serpentine outcrops) to 
preventpeopleand animals fromtramplingplants.Discourage 
visitoruseofcertainareaswhenimpactpotentialisespecially 
high,especiallyduringthe rainywinter season. 
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Prevent damage to and looting of archaeological sites: Any  
future  facilities  construction  and improvements should be  
planned to avoid cultural resources. If trails and roads can be  
routed away from resources this will serve as mitigation on two  
levels; first the  construction  impact will  be avoided,  and  second  
the foot traffic (and potential collectors) will be directed away  
from resources.  

will be closed. A road entering the eastern section of the north- 
ern  parcel  within  sensitive  plant  habitat  will  be  decommissioned.  

4.5.9  Infrastructure  Improvements  

In  keeping with  the  preservation  goals of  this  management  plan,  
infrastructure development  will  be  kept  to  a minimum.  Cur- 
rently, Preserve visitors access from Cleland Ranch Road and 
park in a small mowed area about a half mile into the property.  
This parking area can accommodate approximately 15 cars; no 
improvement or expansion of this parking area is planned.  

Ag + Open Space installed an electric gate at the entrance to 
the property at Cleland Ranch Road in July 2015. This greatly  
improves  the  security  of  the  property,  and  ensures  that  access  is 
only  allowed  to  trained  docents,  volunteer  patrollers, and  those 
folks who have been given Ag + Open Space authorization to  
enter the  Preserve.  

4.6  Monitoring and  Evaluation  
To date, Ag  +  Open  Space has  not  established  a  formal  monitor- 
ing program of its fee properties. The following monitoring and  
evaluation recommendations are presented as potential future  
management strategies or as research opportunities.  

4.6.1  Monitoring  Protocols  

Monitoring protocols should be designed to be able to deter- 
mine  whether  specific  objectives  of  this  Plan  are  being  met.  The 
Society for Ecological Restoration (SER) recommends monitor- 
ing of a wide range of  ecological properties, including vegeta- 
tion  diversity  and  structure,  and  other  ecological  processes  that 
can include wildlife use of sites, herbivory on planted species,  
predation, and changes in soil processes (Stromberg, D’Anto- 
nio, Young and Kephart, 2007). Data should be collected and 
recorded, not only for the treated restoration site, but also for a 
comparable reference site. Photographic monitoring over time  
from fixed locations is a relatively simple, low-cost monitoring  
technique that  can supplement quantitative data collection.  
Paired  photographs  from  fixed  locations  can  be  useful  tools  in  
explaining complex changes over time.  

Following are a  number of  regionally  appropriate peer-reviewed  
protocol and guidance resources:  

•  California  Salmonid  Stream  Habitat  Restoration  Manual,  
California Department of Fish and Wildlife. 1998. http://  
www.dfg.ca.gov/fish/Resources/HabitatManual.asp  

Modifyvisitorbehavior:Postsignsand/orconstructkiosksto 
educatevisitorsaboutsensitiveresourcesanddirectthemto 
behaveappropriately(e.g. remainon trails, leaveflowersun-
picked,nodogsallowedonPreserve,pickuplitter,etc.). 

Limitfactorsfavoringintroductionofexoticplantspecies: 
Limit visitor access points (e.g. trailheads). People and domestic 
animalsareexcellentvectorsforinvasivespeciesandtrailsare 
effectiveconduitsof thesespeciestobackcountryareas.Infact, 
exotic species richness has been found to negatively correlate 
withdistancefromthetrailhead(Benninger-Trauxetal.1992). 
Conduct trail-side monitoring and targeted plant removals 
where invasivesare found. 

4.5.8 PotentialAccessRoadsandTrailLocations 

Toreduce the spread of non-native invasive plants, the number 
ofaccesspointsshouldbelimited.Currently,themostdirect 
and safe access location for the majority of visitors is the Cleland 
Ranch Road entrance. Existing trail and road locations pass 
nearsensitiveplantpopulationsandthroughsensitivehabitat. 
ClelandRanchRoadisclosetomontaneriparianhabitatand 
twoidentifiedpopulationsofNapafalseindigo.TheErland-Cle-
land Tie Road passes through a cultural resource area that 
shouldnotbeexposedtoanytypeofgrounddisturbanceand 
theroutealsocontainsotherculturalresourcesthatshouldbe 
protectedfromvisitortraffic.ThisroadandAlpineCreekRoad 
passthroughorclosetosensitiveplanthabitatandmontane 
riparianhabitat.ErlandSpurRoadandCabinandCabinSpur1 
passthroughsensitiveplanthabitatand Cabin, CabinSpur 1 and 
CabinSpur4passthroughareascontainingculturalresourc-
es.Alloftheseroadshavebeenidentifiedasroadsthatwillbe 
maintainedorupgradedformaintenanceandvisitorusewhen 
thePreserveisopentothepublic.Caremustbetakenduring 
maintenanceandupgradingtolimit impactstothe Preserve’s 
sensitiveresourcesandifpossible,theyshouldbereroutedto 
less sensitiveareas. 

AlpineCreekTrail,whichconnectstheErland-ClelandTietothe 
ErlandSpur,andthelowerhalfof theUpper AlpineCreekTrail 
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•  Photo-Monitoring  for  Better  Land  Use  Planning  and 
Assessment, Range Land Monitoring Series, Publica- 
tion  8067,  University  of  California  Division  of  Agricul- 
ture and  Natural  Resources.  2003.  http://anrcatalog.  
ucanr.edu/pdf/8067.pdf.  

•  Measuring and Monitoring Plant Populations. Bureau 
of  Land  Management.  BLM  Technical  Reference  1730- 
1.  BLM  Technical  Reference 1730-1.  http://www.blm.  
gov/nstc/library/pdf/MeasAndMon.pdf  

•  California Native Plant Society Relevé Protocol. Cal- 
ifornia Native Plant Society 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, and S. 
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.  
cgi?article=1536&context=govdocs  

•  Standard Operating Procedures  for Collecting Benthic  
Macroinvertebrate Samples and  Associated Physical  
and Chemical Data for  Ambient Bioassessment in  
California. State Water Resources Control Board. 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 
Control Board. http://www.swrcb.ca.gov/water_issues/  
programs/swamp/cwt_guidance.shtml.  

•  Grazing Handbook, A Guide for Resource 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 
thetreatmentsitesovertimetoobservevisibleerosionafter 
thefirstyear.Becauseit isverydifficulttodirectlymeasure 
sediment savings on a single project or treatment site, repeat-
edinspectionsarerecommended,includinginspectionsafter 
significantstormeventsthroughthefirstwinteror two,and 
annually thereafter. 

Monitoring of Exotic/ Invasive Species 
On-the-groundmonitoringisanextremelyimportantaspect 
toasuccessful invasivespeciesmanagementprogram.Mon-
itoringdoesnotnecessarilyrequireextensivedatacollection 
andanalysis,unlesstheprogramisaresearchproject.Simply 
visitingthetreatmentsitesonaregularbasis,keepinggood 
records,andperformingre-treatmentatappropriatetimescan 
leadtoasuccessful invasiveplant controlprogram.Documen-
tationofmethodsused,timing,andotherrelevantfactorsis 
importantsofuturelandmanagersdonothaveto“re-invent 
thewheel.”Monitoringresultscanbepublishedorpresent-
edat conferencestoexpandtheknowledgebasewithinthis 
relatively new field. Fully successful treatment requires an 
adaptive management approach (Section 4.7, Adaptive Man-
agement).Mosttreatmentmethodswillcausesomedegreeof 
disturbancethatmaycreatetemporarilyfavorableconditions 
forotherinvasivespecies,soarevegetationprogrammay 
also beanappropriatecomponent of maintainingsome sites. 
Follow-up treatments that utilize an additional/ supplementa-
rycontrol method may bethebest approachfor dealingwith 
changing conditions over time. 

4.6.2 Evaluation and Monitoring Indicators 

Theevaluationmethodistobedevelopedforeachproject 
accordingtothespecificationsof eachproject’sgoal(s)and 
thedataindicatorsthatareapplicableforthatproject.Various 
methodscan determinethesuccessof the intendedoutcome of 
theimplementedmanagementstrategy(Table4.1). If the man-
agementstrategyemployedtoremovethetargetspecieshas 
unintended or undesirable results, the adaptive management 
frameworkdescribedinSection4.7allowsforthere-evaluation 
andmodificationof themanagementstrategy. 

6 2 • SADDLE MOUNTA IN O PEN S PA CE PRE S ERVE MANAGEMENT PL AN 

http://anrcatalog/
http://www.cnps.org/cnps/vegetation/
http://digitalcommons.usu.edu/cgi/viewcontent
http://www.waterboards.ca.gov/water_issues/pro-
http://www.swrcb.ca.gov/water_issues/
http://sonomarcd.org/documents/Graz-
http://www.mcrcd.org/
http:theimplementedmanagementstrategy(Table4.1).If
http://www.blm


 

 

        

 
 

 
 

      
 

 
 
  

  

 
 
 
 

 
  

  
  

  

   
   

  
    

    
    
    

     
   

 
 

   
  

   
    

    
      
     

  
 

 
 

 
 

  
 

    
  

 
   

 

   
    

    
    

  

  
   

  
 

 
 

 
  

 
 

 
 

  
  
 

  
 

  
  

  
   

    
  

   
  

   

   

   
    
    

     
  

   
  

 
   

   
    

       
 

 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 

Table 4.1 Data Indicators to Measure Progress toward Recommended Management Strategies 
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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-
sesschangesinqualityofrunoff 
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 decrease in 
thebaselineIBIscore;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. Increasenativeplant 
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 
toaquatichabitats 

Comparison of percent cover 
with native grasses and forbs 
in seeded areas; survival rates 
of installed plants; comparison 
of infested areas receiving 
treatmentovertimeusingGPS 
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 
rateof65%ayearafterplantingis 
implemented 



                                              

 

 

        

    
       

   
           

    
          
       

           
  

         
          
          
         

 
         

          
         

        
          

            
        

       
         
           

        

 
        

          
      
           

       
       

        
       
         
           

        
           
     

 
         

           
          

          
       

          
        

      
         
        

 
       
          

      
       
         
           
       

    
           
        

         
     

           
          
       

       

     
         
          
         
          

        
         

         
         

           
          

           
          
           

         
          

         
  

 
          

         
         
       

4.6.3 EvaluationofErosionControlandSedimentReduction 

Erosion management evaluation will employ a road treat-
ment-based monitoring strategy using standard photo points. 
These established annual photo points will compare the 
treatmentsitesovertimetoobservevisibleerosionafterthefirst 
year. Because it is very difficult to directly measure sediment 
savingsonasingleprojectortreatmentsite,PWArecommends 
repeated inspections, after significant storm events through the 
firstwinterortwo,andannuallythereafter.Duetotheground 
disturbance associated with the road improvement project, 
runofffromthefirstwinterfollowingimplementationisexpected 
toyieldsedimentasthetreatmentsitessettleandadjust.Once 
thisinitialadjustmentiscompleted,thereisnotexpectedtobe 
anydetectableroadsurfaceerosionatthetreatmentsites. 

Whileideallythesuccessofanimprovedroadnetworkwould 
beevaluatedintermsof improvementtoaquatichabitat,since 
thetargetwatersheds(Weeks,AlpineandVanBuren)arenot 
containedentirelywithinthePreserve,andconsequentlythe 
sediment impactsare not limited tothe road drainagenetworks 
onthePreserve,itisnotpossibletoevaluatesuccessoftheroad 
improvementsonthePreserveentirelyviacreekconditions. 
Whileusingbioassessmentofbenthicmacroinvertebratecom-
munities to evaluate improvementsto water quality and stream 
habitatconditionscouldbeoneevaluationtool, it wouldneedto 
becorrelatedwitharoad-basedprojectassessmentparameters. 

Targetedturbidity measurementscan betakenat road-related 
runoffoutletpoints,suchasculvertoutlets.Inordertoemploy 
thismethod,baseline,orpre-project,turbiditymeasurements 
should betaken at comparablerunoff outlet points so that the 
backgroundconditionscanbeestablishedagainstwhichto 
measureimprovement.Ameasurableimprovementinterms 
ofturbiditywouldbeadecreaseinNephelometricTurbidity 
Units (NTUs)or Suspended SedimentConcentration (SSC) 
volume contained in the runoff. When establishing runoff outlet 
monitoring points, it should be noted that hydrology of the road 
systemwillchangethroughimplementation,andthussome 
runoffoutletpointsmaychangeaswell.Thislevelofmonitoring 
wouldbe time-intensiveandexpensive. 

There has not been extensive water quality monitoring conduct-
ed on any of the creeks flowing through the Saddle Mountain, so 
baselineconditionsofwaterquality(i.e.priortoerosiontreat-
mentsorplantrevegetation)arenotdeterminedfortheprop-
erty.Becauseenvironmentalconditionsvarywithin,between, 

andamongyears,afullyaccuratedepictionofstreamconditions 
wouldrequireongoing datacollection over multiple years. Some 
traditional quality parameters (e.g. temperature, dissolved oxy-
gen, pH, conductivity, streamheight) can be measured continu-
ouslyusing in situ (on site)data loggers. 

In 2008, continuous temperature monitoring data loggers were 
deployedattwolocationsonWeeksCreekasitrunsthrough 
the Preserve. These loggers collected water temperature data 
every half hour from May to October of 2008. Continuation 
andexpansionofthismonitoringprogramshouldbeconsid-
eredonVanBuren,AlpineandWeeksCreeksinordertoassess 
and evaluate aquatic conditions on the property. Additionally, 
benthic macroinvertebrates sampling (bioassessment) con-
ductedinthespringand/orfall,alongwithanassessmentof 
streamflowandchannelconditions,couldindicatechangesin 
aquatichabitatqualityparameters.Adiscussionandlistingof 
various published monitoring resources that include monitoring 
datacollectedintheupperMarkWestCreekwatershedinthe 
vicinityofthePreservearesummarizedinAppendix12,Water 
QualityandHabitatAssessments,MethodsandProtocols. 

4.6.4 EvaluationofExotic/InvasiveSpeciesControl 

Evaluation of invasive plant control treatment will require a 
monitoring plan to be finalized once the treatment method(s) is 
finalized.Asuiteofinvasiveplantcontrolmethodsarerecom-
mendedforprioritytargetspecies.Themonitoringplanshould 
address the major objectives of the invasive plant control treat-
ment includingdetectingand quantifyingthe changein plant 
speciescompositionofthetreatedareasandthedecreasein 
arealcoverageof targetspecies inthe infestedarea.Monitoring 
approachescouldincludeboundarymapping,whichisthean-
nual mappingof the perimeter of a plantpopulationtomonitor 
changeintheareaoccupiedbythepopulation,utilizingphoto 
points to evaluatethe extentof the plant populationover time, 
and measurementofpercentcoverof targetspecies.Eachof 
these methods requires and Ag + Open Spacepolicy states that 
theresultsofpestcontrolactivitiesshouldbe“monitoredand 
comparedtoabaselinetodeterminetheeffectivenessofthe 
controlactionanddescribeunanticipatedeffects”(Ag+Open 
Space,2008). 

Forallplantcommunitymonitoring,whetheritberelatedto 
invasiveplantremoval or nativeplant installation,the scaleand 
intensityofthemonitoringmustbedeterminedbasedonthe 
projectgoals.AccordingtoElzinga,etal, 
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“Clearly,asyou increasethescaleand intensity you will know 
more about the species and its trend and status, but the 
monitoringwillbemoreexpensive.Withlimitedfunds,you 
canmonitoroneorafewspeciesat a largescaleandhighin-
tensity,ormorespeciesatamorelimitedscaleandlowerin-
tensity. The setting of priorities is the first step in determining 
theimportanceand numberof speciesand/or populations 
thatrequireattention,themonitoringresourcesthatshould 
beallocatedtoeach,andthecomplexityoftheobjectivefor 
eachspeciesorpopulationthatcanbemonitored.” 

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 
lesssensitivehabitatsshouldbemonitoredlessintensivelyata 
larger spatial scale. 

4.7Adaptive Management 
Adaptivemanagement is a structured, iterative processof edu-
cateddecision-makingwhereresultsareevaluatedandactions 
adjustedinordertoimprovefuturemanagementbasedon 
whathasbeenlearned.Adaptivemanagementaimstosimulta-
neously maximizeone or more resourceobjectivesand accrue 
site-specificinformationneededtoimprovefuturemanage-
ment.Adaptivemanagementisoftencharacterizedas“learning 
by doing”andcanchangethroughoutthecourseofaproject. 

Ag+OpenSpace’sOpenSpacePreservePolicies(Ag+Open 
Space, 2008) point out that “management activities and moni-
toringare linked activities” and statesthat the employment of an 
adaptive management process “uses feedback from research 
andmonitoringtoevaluatethemanagementactions;thisen-
ables the District to modify or continue to support management 
objectivesand strategies.” 

4.7.1 LongTermMaintenanceandMonitoring 

Monitoringisakeycomponentofadaptivemanagement. 
Monitoringtheoutcomesofmanagementactionsprovides 
the information necessary to adjust management strategies or 
implementation actions to achieve desired results. As monitor-
ingdatafromindividualproject implementationaregathered 
and evaluated, direction toward stated goals and objectives 
will beevaluated. Whereprogress is beingmadetowardgoal 
achievement,long-termmaintenancewillbeinitiated,with 
monitoringanddataanalysiscontinuingtoprovidefeedback 
into the management process. If monitoring data analysis indi-
catesthat project implementation is not creating or maintaining 
desired conditions, alternative strategies will be reviewed, and 
theoptimalstrategyorstrategieswillbeimplemented.Long-
termmonitoringwillcontinue,withsubsequentdataanalysis 
providing feedback to measure each subsequent implemen-
tationactivityuntilprogresstowardsobjectivesisachieved. 
SeeAppendix14, MonitoringApproachesfor Recommended 
Management Strategies, for a list of recommended monitoring 
protocols,suggestedresources,andtargetoutcomes. 

4.7.2 ProjectAssessmentandEvaluation 

The establishment of a monitoring plan for the habitat enhance-
mentprojectsrecommendedonthePreserveisnecessaryto 
assesstheon-goingmanagementoftheproperty,thesuccess 
of projects implemented for habitat enhancement and the 
impactsofvisitoruse,aswellasforcompliancewiththeOpen 
Space Preserve Policies (Ag + Open Space, 2008). The em-
ploymentofanadaptivemanagementstrategyfortheongoing 
management and monitoring planning allows for the opportu-
nity to reprioritize and/or improve management approaches in 
responsetounforeseenconditions.BasedontheOpenSpace 
PreservePolicies,“habitatmonitoringwillbetheprimarybasis 
for evaluating the effectiveness of management actions,” with 
thegoalofmanagingpreservelands“primarilyforbiological 
integrity,ecosystemhealth,and biological diversity” (Ag +Open 
Space,2008).Thisshouldbetheguidingprincipalforevaluation 
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 
recommendedinthisplanandinAppendix14,MonitoringAp-
proachesforRecommendedManagementStrategies. 
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Table 4.2 Adaptive Management Approach to Monitor Recommended Management Strategies 
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MONITORING 
TYPE 

PROTOCOL RESOURCE 
HYPERLINK 

IMPLEMENTATION TIME 
PERIOD 

MONITORING 
OBJECTIVE 

MANAGEMENT 
OUTCOMES 

PRIORITY 

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/ 

HabitatManual.asp 
have mobilized debris, to inform 
necessary maintenance to avoid 
culvert failure and related erosion 

plug condition maintenance 

Photo 
monitoring 

Photo-Monitoring for Better 
Land Use Planning and 
Assessment 

http://ucanr.edu/sites/ 
UCCE_LR/files/180920. 
pdf 

1. Before/after project 
implementation 
2. Every spring 

Erosion remediation 
monitoring 

Erosion 
remediation of 
problem sites 

High 

Turbidity 
and/or Total 
Suspended 
Sediment 
Concentration 

SWAMP - Clean Water 
Team Citizen Monitoring 
Program Guidance 
Compendium For 
Watershed Monitoring and 
Assessment 

http://www.swrcb.ca.gov/ 
water_issues/programs/ 
swamp/cwt_guidance. 
shtml 

Earlywinterafterstormshave 
mobilized debris 

Trend analysis of 
sediment impacts to 
aquatic habitat over 
long-term 

Assessing ongoing 
sediment impacts 
to aquatic habitat 

Low 

Aquatic 
Bioassessment 

Standard Operating 
Procedures for Collecting 
Benthic Macroinvertebrate 
Samples and Associated 
PhysicalandChemicalData 
for AmbientBioassessment 
in California 

http://www.waterboards. 
ca.gov/water_issues/ 
programs/swamp/docs/ 
swamp_sop_bio.pdf 

1. Baselineprior to 
implementation 
2. Every spring 

Trend analysis of 
sediment impacts to 
aquatic habitat over 
long-term 

Assessing ongoing 
sediment impacts 
to aquatic habitat 

Medium 

STRATEGY: EXOTIC/ INVASIVE PLANT SPECIES MANAGEMENT 

Invasive plant 
population 
boundary 
mapping 

Measuring and Monitoring 
Plant Populations 

http://www.blm.gov/ 
nstc/library/pdf/ 
MeasAndMon.pdf 

1. Baseline prior to 
implementation of management 
strategies 
2. Every Spring 

Invasive plant 
population control 
monitoring 

Assessing success/ 
response of 
invasive plant 
removal efforts on 
a macro-scale 

High 

Photo 
monitoring 

Photo-Monitoring for Better 
Land Use Planning and 
Assessment 

http://ucanr.edu/sites/ 
UCCE_LR/files/180920. 
pdf 

1. Before/after project 
implementation 
2. Every spring 

Invasive plant 
population control 
monitoring 

Assessing success/ 
response of 
invasive plant 
removal efforts on 
a macro-scale 

High 

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 
TYPE 

PROTOCOL RESOURCE 
HYPERLINK 

IMPLEMENTATION TIME 
PERIOD 

MONITORING 
OBJECTIVE 

MANAGEMENT 
OUTCOMES 

PRIORITY 

Percent cover 
estimates (1 m2 

quadrats) 

Measuring and Monitoring 
Plant Populations 

http://www.blm.gov/ 
nstc/library/pdf/ 
MeasAndMon.pdf 

1. Baseline prior to 
implementation of 
management strategies 
2. Every Spring 

Plant species 
composition in 
treated areas 

Evaluation 
of species 
composition 
response to 
invasive plant 
removal efforts 

High 

SOD Diagnosis and Monitoring https://www. Every spring Trend analysis Assessing SOD Low 
monitoring of SOD, University of 

California Cooperative 
Extension. Pest Alert 6. 

npdn.org/system/ 
files/GPDN%20 
Ramorum%20blight-
diagnosis%20and%20 
monitoring%20 
March%202002.pdf 

of Sudden Oak 
Death spread 

occurrence 

STRATEGY: SENSITIVE HABITAT ENHANCEMENT 

Survival Measuring and Monitoring http://www.blm.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. 

pdf 
implementation 
2. Every spring 

in vegetation 
composition in 
sensitive habitats 

of native plant 
revegetation 
efforts 

Percent cover Measuring and Monitoring http://www.blm.gov/ 1. Baseline prior to Total percent Assessing High 
estimates (1 m2 Plant Populations nstc/library/pdf/ implementation of cover and success of native 
quadrats) MeasAndMon.pdf management strategies 

2. Every Spring 
plant species 
composition in 
treated areas 

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 
TYPE 

PROTOCOL RESOURCE 
HYPERLINK 

IMPLEMENTATION TIME 
PERIOD 

MONITORING 
OBJECTIVE 

MANAGEMENT 
OUTCOMES 

PRIORITY 

SOD Diagnosis and Monitoring https://www. Spring Trend analysis Assessing SOD Low 
Monitoring of Sudden Oak Death. 

University of California 
Cooperative Extension. 
Pest Alert 6. 

npdn.org/system/ 
files/GPDN%20 
Ramorum%20blight-
diagnosis%20and%20 
monitoring%20 
March%202002.pdf 

of Sudden Oak 
Death spread 

occurrence 

Fuel Load 
Monitoring 

Fuel Load 
Sampling Method. US 
Forest Service 

http://www.treesearch. 
fs.fed.us/pubs/24059 

Late summer / Fall Measure fuel 
potential: duff 
profile; dead 
debris & cover 

Assessing fire risk Medium 

STRATEGY: WATER QUALITY MONITORING 

Continuous 
Temperature 
Monitoring 

Forest Science Project 
Stream Temperature 
Protocol 

http://www. 
waterboards. 
ca.gov/water_ 
issues/programs/ 
tmdl/records/ 
region_1/2003/ref1761. 
pdf 

Continuous temperature 
loggersdeployedduringlow-
flow summer and fall months 
when stream temperatures 
limitaquatichabitats 

Trend analysis of 
water temperature 
as a gauge of 
aquatic condition 

Assess success of 
sensitive habitat 
enhancement 
projects 
e.g. riparian 
revegetation 

Medium 

Biological Standard Operating http://www. 1. Baseline prior to Trend analysis of Assess trends to Medium 
Monitoring Procedures for Collecting 

BMI Samples and 
Associated Physical 
and Chemical Data for 
Ambient Bioassessment 
in CA 

waterboards.ca.gov/ 
water_issues/ 
programs/swamp/ 
docs/swamp_sop_bio. 
pdf 

implementation of 
management strategies 
2. Every Spring 

biological integrity 
of aquatic habitat 

aquatic habitat 
in response 
to Preserve 
management 
activities 

Flow Standard Operating https://www.epa.gov/ Continuous stage monitoring Trend analysis of Assess stream Medium 
Monitoring Procedure for Stream 

Flow Measurement 
sites/production/ 
files/2015-06/ 
documents/module5. 
pdf 

stations should be established 
year round and corresponding 
stream flow should be 
measured every 2-3 weeks 
throughout the year 

stream flow flow response 
to Preserve 
management 
activities 

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


                                              

 

 

   
 

 
    

  

          

      
          
         

         
   

  

 

 
     

5. PRIORITY PROJECT 
IMPLEMENTATION 

5.1 Erosion and Sediment Control Projects 
Priority projects will focus on addressing issues that threaten 

the ecological integrity of the Preserve, as well as implementing 

publicsafetymeasures.Naturalresourcemanagementissues 
that should be addressed in the immediate-termare(1) erosion 
from roads and other sources causing sediment delivery into the 
property’s creeks, and (2) invasiveplant species controls/ native 
plantcommunityenhancement. 

5.1.1 Erosion Remediation Projects 

Figure 17. Road and Trail Treatment Areas 
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RecommendationsfromthePWAroadassessmentconduct-
edonthePreservein2008andreevaluatedin2015include 
treating925ofthe36identifiedroad/trailsitesand3.10milesof 
3.35 hydrologically connected road/trail assessed for erosion 
control and erosion prevention. Individual road related treat-
mentsitesinclude15streamcrossingslocatedthroughout 
theroadnetwork,sixgulliesontheCabin,Erland-ClelandTie, 
PG&E,andWellheadroads,andtwositesofbankerosionon 
theErland-ClelandTieRoad.Duetoaccessconstraints,itisrec-
ommended that Alpine Creek Road, Alpine Creek Trail and Van 
BurenSkidbepermanentlyclosedandabandonedinplace. 

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

9 Alltreatmentprescriptionsfollowguidelinesdescribedin 
theHandbookforForest,Ranch,andRuralRoads(Weaver, 
Weppner,andHagans,2014),aswellasPartsIXandXofthe 
California Department of Fish and Wildlife Salmonid Habitat 
StreamRestorationManual (Taylorand Love, 2003; Weaver et 
al.,2006).Overviewsofconstructionandinstallationtech-
niquesfortherecommendederosioncontrolandprevention 
treatmentsareprovidedin Appendix7. 

sultingfromsaturationofroadfillorstreamdiversionalongroad 
surfaces.Forthemostpart,armoredfill crossingsareprescribed 
throughouttheprojectarea becauseof thelow volumeof traffic 
andgreaterlongevity.Armoredfill crossingsdonothavethe 
potential topluglike a culvert,and by designalleviatediversion 
potential.ForthePreserve,itisrecommendedthatoneculvert 
bereplacedonPlumRanchRoadandthat10wetcrossings(7 
armoredfill crossingsandthreefords)beconstructedtomin-
imizeerosionpotential.Approximately90cubicyardsofrock 
armorwillberequiredtobuildthe7armoredfill crossings. 

Field measurements show that approximately 1,000 square 
feetofasphaltand72cubicyardsofroadrockwillneedto 
bereplaced followingtreatment. An importantfinal step to 
implementing the recommended erosion remediation for the 
Preservewillbereplacingroadpavementremovedduringin-
stallationofditchreliefculvertsandculvertsatstreamcrossings 
onPlumRanchRoad,aswellasre-rockingtheroadsurfaceon 
the northernmost section of the Erland-Cleland Tie Road. A 
summaryoftreatmentsadvisedforpriorityerosionsitesatSad-
dleMountainispresentedbelow(Tables5.1and5.2). 

Table 5.1. Recommended treatments forsediment delivery sites and associatedroad segments,SaddleMountainRoad and 
Trail Erosion Assessment Project, Sonoma County, California. 

TREATMENT TYPE NO. COMMENTS 

SI
TE
 S
PE
CI
FI
C 
TR
EA
TM
EN
TS

St
re
am

 c
ro
ss
in
g 
tre
at
m
en
ts Armor fill face 1 Armor the outboard fill face at site #1 using 2 yd3 of riprap. 

Culvert (replace) 1 Replace an undersized, poorly installed, or worn out culvert (site #24). 

Trash rack 1 Install at culvert inlets to prevent plugging (site #24). 

Wet crossing 13 
Construct 2 ford (site #11 and 15) and 11 armored fill crossings 
(site #2, 4, 7, 8, 13, 18, 20, 21, 22, 27, 34) using 80 yd3 of rock armor. 

Critical dip 1 Install to prevent stream diversions (Site #24). 

O
th
er Soil excavation 18 

At18sites,excavateandremoveatotalof192yd3ofsediment, primarilyat 
fillslopes and streamcrossings (site #1, 2, 4, 7,8, 11, 13,15,18,20,21,22,24,26, 
27, 31, 33, 34) 
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dr
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ge
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ct
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Rolling dip 87 Install to improve road drainage. 

Cross road drain 2 Install to improve drainage on decommission roads 

Installditch reliefculvert 3 Install or replace ditch relief culverts to improve road surface drainage. 
Ro
ad
 sh
ap
in
g

tre
at
m
en
ts

Outslope road and 
remove ditch 

15 At15locations,outsloperoadandremoveditchforatotalof8,038ftofroadto 
improve road surface drainage 

O
th
er
 

Paving 4 Repave atotal of 900 ft2 of road at 1streamcrossings, and 3 ditch relief 
culvert installations. 

Road rock (for road 
surfaces) 2 

At 2 locations, use atotal of 90 yd3 of road rocktorock the road surface 
at 3 rolling dips and 520 ft of road outsloping. 

Table5.2. Recommended treatments for maintenance sites and associated road segments, Saddle Mountain Road 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 dip1 6 Install to improve road drainage. 

Outslope road and remove ditch 1 At1 location, outslope road and remove ditch for 150 ft of road toimprove 
road surfacedrainage 

Road rock (for road surfaces) 1 At1location,useatotalof15yd3ofroadrocktosurfacetheroadatalocation 
of road outsloping. 

5.1.2 Water QualityImprovement Projects 

Waterqualityiscloselylinkedwitherosionpotential,andsois 
includedherein.However,addressing“waterquality”as asingle 
issue is not a priority of this Plan. Water quality monitoring 
shouldbeconductedinconjunctionwithsedimentreduction 
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),andstreamflowmonitoring(e.g.stagegauges 
with continualdatastorage).Asamplemonitoringmethodology 
isdescribedindetailinAppendix12,WaterQualityandHabitat 
Assessment,Methodsand Protocols. 

5.1.3 Erosion TreatmentPriorities and Needs 

Treatment“immediacy”isaprofessionaldeterminationof 
theurgencyof responsenecessarytoalleviateathreat.Table 
5.3indicatesthatofthe25inventoriedsedimentsourcesites 
recommendedfortreatment,sixareassignedanimmediacy 
ratingofhigh-moderate,12areassignedanimmediacyratingof 
moderateormoderate-low,andsixareassignedanimmediacy 
ratingof low (includesmaintenancesite). 

7 1 • SADDLE MOUNTA IN O PEN S PA CE PRE S ERVE MANAGEMENT PL AN 



                                              

 

 

                
          

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   

                   
         

               
     

 
 

 

 
 

 

 

 

  
  

 

   
  
 

     

     

     

     

     

     

     

     

     

     

     

     

      

     

      

     

     

      

     

     

     

     

   
 

   

     

     

     

     

     

     

Table5.3 Treatment immediaciesand potentialsedimentdeliveryvolumesforeachrecommendedtreatmentsite,SaddleMoun-
tain Road and Trail Erosion Assessment Project, Sonoma County, California. 

SITE # SITE TYPE 
TREATMENT 
IMMEDIACYA 

ESTIMATED FUTURE 
SEDIMENT DELIVERY FOR 

THE SITE (YD3)B 

LENGTH OF ADJACENT 
HYDROLOGICALLY CONNECTED 

ROAD (FT)C 

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 
(maintenance site) 

L - -

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 
aH, high; HM, high-moderate; M, moderate; ML, moderate-low, L, low. 
bTotal sediment delivery for the site-specific problem. As shown above, most of the sediment delivery for the project area is 
fromchronic erosionof hydrologically connected roads (1,710 yd3). 

cIncludeshydrologicallyconnectedditches,cutbanks,androadsurfacesadjacenttothetreatmentsite.Pavedroadssurfaces 
include ditches and cutbanks only. 
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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 
2008/2009identifiedanumberof sensitiveplantspeciesand 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 
NAME 

SENSITIVE 
FEATURE 

ROAD 
SURFACE 
TYPE 

ROAD SITES IMPACTED 
BYSENSITIVEFEATURE 
BUFFER ZONE 

TREATMENT 
RECOMMENDATION 

TOTAL ROAD 
LENGTH (MI) 

Alpine Creek Road Riparian, Napa 
false indigo 

Unsurfaced 2 stream crossings: #33, 34 Closure 0.37 

Alpine Creek Trail Riparian, Napa 
false indigo 

Unsurfaced 2 stream crossings: #28, 29 Closure 0.6 

Cabin Road Riparian, FEW, 
Cultural 

Unsurfaced 1 gully: #12 Upgrade/ 
Decommission 

0.87 

Cabin Spur 1 FEW, Cultural, 
Lobb’s buttercup 

Unsurfaced None None 0.26 

Cleland Ranch 
Road 

Riparian, Napa 
false indigo 

Rock None None 0.42 

Erland-Cleland Tie 
Road 

Riparian, Cultural Unsurfaced 6 streamcrossings (#6,7,8, 
9, 10, 17) 
1 bank erosion (#5) 

Upgrade 2.0 

Erland-Cleland Tie 
Spur Roads 1 

Riparian Unsurfaced None None 0.1 

Erland-Cleland Tie 
Spur Roads 2 

Clara Hunt‘s milk-
vetch 

Unsurfaced None None 0.07 

Erland Spur Road Serpentine, 
Closed Cone 
Pine-Cypress 
Sonoma 
ceanothus 

Unsurfaced None Upgrade 0.33 

PGE Road Serpentine, FEW, 
Wet Meadow 

Unsurfaced 3 stream crossings (#18, 
20, 21) 
1 gully (#19) 

Upgrade 0.51 

Plum Ranch Road Serpentine, 
Cultural, Napa 
false indigo 

Pavement 1 DRC (#23) Upgrade 0.78 

Power Line Road Closed Cone 
Pine-Cypress: 
Narrow-anthered 
brodiaea; Sonoma 
manzanita 

Unsurfaced None None 0.34 

St. Helena Trail Napa false indigo Unsurfaced None None 0.24 

Upper Alpine 
Creek Road 

Riparian Unsurfaced 3 stream crossings (#30, 
31, 32) 

Notreat,abandoninplace 0.17 

Van Buren Skid 
Road 

Riparian Unsurfaced 1 gully (#26) Notreat,abandoninplace 0.10 

Wellhead Road Napa false indigo Unsurfaced None Upgrade 0.5 
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5.2 Invasive Species Control Projects 

Figure 19. Invasive Plant Species Treatment Sites 

Invasivespeciescontrolprogramswithinthesensitiveareason 
thepropertywillbeimplementedassoonaspossible.These 
areasincluderiparianzones,wetlands,serpentinechaparraland 
grasslands,andothergrasslandsthatcurrentlysupportsignif-
icantconcentrationsofnativeperennialgrasses.Thehighest 
priorityprojectsare outlinedbelow. 

5.2.1 PriorityProject Areas and Species 

Thefocusoftreatmenteffortsshouldbeinvasiveplantslistedas 
HighandModeratebyCal-IPC(Table4.5,PriorityInvasiveSpe-
ciestoControl),andonthesensitiveareasthatareidentifiedin 
thisPlanaspriorityforprotection.Theseincluderiparianzones; 
wetlands;serpentinegrasslands;areaswithsuitablehabitat 
for Sonoma ceanothus, narrow-anthered brodiaea, Napa false 

indigo,andMt.St.Helenamorningglory;andareassupporting 
otherspecialstatusplantandanimalspecies.Inkeepingwith 
theBradleymethodrecommendationofprioritizingsmallsatel-
lite populations of invasive species, initial treatment areas should 
include the species at the sites specified in Table 5.6, Priority 
AreasforTreatment.Ontheotherhand,significantstandsof 
grasslandinvasivescategorizedbyCal-IPCasHighorMedium 
(e.g. bull thistle, Italian thistle, medusahead, barbed goatgrass, 
hedgehogdogtail,velvetgrass,andwildoat)occurwithinthe 
AnnualGrasslandhabitattypeontheproperty,buttheyshould 
beregardedasoflowerpriorityforaction,becauseinfestations 
arefullyestablishedwithwidespreadoccurrences. 
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Table 5.6 Priority Areas for Treatment of Invasive Species 

INVASIVE 
PLANT 
NAME 

CAL-IPC 
RATING 

LOCATION SENSITIVE 
FEATURES 
BENEFITTED 

SIZE OF 
AREA 
IMPACTED 

TREATMENT 
PRIORITY 

TARGET 
STATUS 

Barbed 
goatgrass 

High Off Plum Ranch Road Serpentine 
Bunchgrass 

Small High 10% annual 
decrease 
areal 
coverage 

Barbed 
goatgrass 

High Near entrance to the Preserve 
off Cleland Ranch Road 

Serpentine 
Bunchgrass 

Small High 10% annual 
decrease 
areal 
coverage 

Bull thistle Moderate Uphill from the vernal pool 
near the hunting cabin 

Valley Needlegrass 
Grassland 

Small High 100% 

English ivy High AlongVanBurenCreekinthe 
northeast 

Montane Riparian Small High 100% 
eradication 

Fennel High Grasslandnearthe“saddle”of 
Saddle Mountain 

Few plants Medium 100% 
eradication 

French broom High Towermaintenanceroadin the 
southeastern portion of the 
Preserve 

Serpentine 
Chaparral, Sonoma 
ceanothus & 
narrow-anthered 
brodiaea) 

Small High 100% 
eradication 

French broom High Along several old roads east 
ofSt.HelenaRoadnearthe 
northern Preserve line 

Napa false indigo Small High 100% 
eradication 

Fuller’s teasel Moderate Neartheroadonbothsidesof 
Weeks Creek 

Fresh Emergent 
Marsh 

Small Medium High 100% 
eradication 

Greater 
periwinkle 

Moderate Along Van Buren Creek 
downstreamofEnglishivy 

Montane Riparian Small High 100% 
eradication 

Himalayan 
blackberry 

High Along Van Buren Creek Montane Riparian Small High 100% 
eradication 

Himalayan 
blackberry 

High Along Ducker Creek Montane Riparian Small High 100% 
eradication 

Himalayan 
blackberry 

High By the transmission lines north 
of Weeks Creek 

Wetland Small High 100% 
eradication 

Himalayan 
blackberry 

High Neartheoldhuntingcabinin 
the northern portion of the 
Preserve 

Small High 100% 
eradication 

Himalayan 
blackberry 

High Uphillfromthevernalpool 
nearthehuntingcabin 

Valley Needlegrass 
Grassland 

Small High 100% 
eradication 

Himalayan 
Blackberry 

High Along Weeks Creek Montane Riparian Fairly large Medium 10% annual 
decrease 
areal 
coverage 

Pennyroyal Moderate Neartheoldhuntingcabinin 
the northern portion of the 
Preserve 

Vernal pool 
(including Lobb’s 
buttercup) 

Small High 100% 
eradication 

Spanish 
broom 

High Along the transmission line 
service road south of Cleland 
Ranch Road 

One plant High 100% 
eradication 
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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 Uphillfromthevernalpool 
nearthehuntingcabin 

Valley Needlegrass 
Grassland 

Small High 100% 

Yellow High Off Plum Ranch Road Serpentine Small High 10% annual 
starthistle Bunchgrass decrease 

areal 
coverage 

5.2.2 ProtocolsforInvasiveSpeciesManagement 

MethodsrecommendedbyCal-IPCorTheNatureConservan-
cywillbeusedtocontrolpriorityinvasivespeciesfoundinthe 
designatedhabitatsofthePreserve10.Abriefsummaryofrec-
ommendedcontrolmethodsisprovidedbelowforthepriority 
invasiveplants.Whichevercontrolmethodisplanned,imple-
mentationshouldbecarefullymanagedby aqualifiedecologist 
sothatimpactstosensitiveareasandspecialstatusspeciesare 
kept to a minimum. If using herbicides, weed whackers, or mow-
ers,theapplicatoror operatorshouldbewell trainedandadept 
at identifying and distinguishing between nativeand non-native 
species. When using herbicides, the directions on the label 
shouldalwaysbefollowed,andtheapplicatormustknowall 
stateandlocalregulations.TheSonomaCountyAgricultural 
Commissioner’sofficeis responsibleforenforcingtheregula-
tionssetbytheCaliforniaDepartmentofPesticideRegulation 
andisavailableforconsultation.Section6.4presentsabrief 
summaryofapplicableregulatoryrequirementsforconsider-
ation.All project sites should be monitored by Ag + Open Space 
staff on an annual basis to assess the effectiveness of the control 
methodsand needfor retreatment. 

Recommended Control Methods 
Barbed goatgrass (Aegilops triuncialis): A single method 
usually does not give sustainable control of grassland weeds. A 
combinationof methods is normally necessaryto achievethe 

10Additionalinformationaboutvariouscontrolmethods 
andlinkstootherresourcescanbefoundat: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.Mowingcanbeaneffectivemethodofre-
ducingseed production. However, the timing is critical. Mowing 
should occurafter flowering,but beforegoatgrass seeds reach 
maturity. Late mowing will only spread viable seed. Hand pulling 
orhoeingsmall infestationsiseffective,if therootsarepulled 
and air-dried. The herbicide imazapic, not yet registered in Cal-
ifornia,hasbeeneffectiveexperimentallyonbarbedgoatgrass, 
withoutsignificantlyinjuringseedlingsofmanynativegrasses 
and forbs (Strombergetal.2007). 

Medusahead (Taeniatherum caput-medusae): As with 
barbedgoatgrass,asinglemethodusuallydoesnotgivesus-
tainablecontrolof grasslandweeds.A combinationof methods 
isnormallynecessarytoachievethedesiredobjective.Thatch 
removal,performedbyrakingupthatch,canbeeffectivein 
promoting more desirable species. The herbicide imazapic, not 
yetregisteredinCalifornia,hasbeeneffectiveexperimentally 
on medusahead, without significantly injuring seedlings of many 
nativegrassesandforbs(Strombergetal.2007).Prescribedfire 
canbehighlyeffectiveinreducingmedusahead,withreduc-
tionsupto90%possibleafterasingle-entryburn(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 
seedproductionandmultipleyearsoffollow-uptreatmentto 
preventrapidreestablishment. 

Properlytimedmowingorweed-whackingcanbeaneffective 
method of yellow starthistle management. Mowing should 
occur just when the planthas begunto flower and as closetothe 
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soil levelaspossible.Mowingtooearlywillstimulatemorevig-
orousgrowthandhigherseed production,andmowingtoolate, 
whentheplantisinfullflowerwillnotpreventseedproduction. 
Resultsshouldberepeatedlymonitored,asfollow-upmowing 
may be necessary. 

Herbicides are often used to treat yellow starthistle. Spot 
eradicationistheleastexpensiveandmosteffectivemethod 
ofpreventingestablishmentofyellowstarthistle(Bossardetal, 
2000). Glyphosatecan be effectivewhen sprayed after natives 
have set seed but beforethe yellow starthistle produces viable 
seed, usually in May-June. Clopyralid (Transline®) provides 
excellentcontrolwithapplicationsfromDecemberthrough 
April. A relatively new herbicide to California, aminopyralid 
(Milestone®)is reportedlyveryeffectiveonyellowstarthistle, 
as well as other thistles and broadleaf invasives (J. M. DiTomaso, 
personalcommunication,2008). 

Prescribedfire canbean effectivemeansof control, if burnsare 
conductedinthespring.Typicallyburningmustbedoneforat 
leasttwoconsecutiveyearsinordertodepletetheseedbank 
(UC ANR, 2007). 

Fennel(Foeniculumvulgare):Theplantcanbedugupwith 
picksand/orshovels,preferablywhenthesoil ismoistsothe 
rootscanbemoreeasilydugupintact.Cuttingalonewillnot 
kill fennelas the deep taprootand bulb storethe plant’s energy. 
An alternative method used for controlling fennel is cutting and 
thensprayingthebushyresproutswithglyphosateherbicide, 
orbysprayingthenewgrowthinthespringpriortobolting(The 
WatershedCouncil,CaliforniaInvasivePlantCouncil.2004). 
Repeated treatment during the next few years will likely be 
necessary. 

Englishivy(Hederahelix):ControlofEnglishivyhasnotre-
ceived sufficient attention or research. Research in the past has 
focused on establishing new cultivars rather than on controlling 
oreliminatingtheplant(Bossardetal,2000).Thebestmethod 
forcontrollingEnglishivymaybepullingtheplantsupfromthe 
forestfloorbyhandandcuttingthevinesgrowinguptreesat 
thebase.Removingandkillingvinesthatspreadupintotreesis 
especially important becausethe fertilebranches grow primarily 
onuprightportionsofthevine.Ifvinesarecutatthebaseofthe 
treetheupperportionswilldiequicklybutmaypersistonthe 
treeforsometime;vinesonthegroundaroundthetreeshould 
alsoberemovedtopreventregrowthupthetree.Pulledplants 
shouldnotbeleftonthegroundastheymayrootandreinfest 

the area. Care should betaken to minimize disturbanceduring 
removal. If the forest floor becomes disrupted, appropriate 
nativespeciesshouldbeplantedonthesitetoinhibitreinfes-
tationbyEnglishivyoranother invader(Bossardetal,2000). 
Repeatedtreatmentduringthefollowing3-4yearswilllikelybe 
necessary.A wax layeron the leavesoftenpreventsherbicides, 
especiallyhydrophiliccompoundssuchasglyphosate,from 
permeatingthe leaves. 

Himalayanblackberry(Rubusarmeniacus):Removingroot-
stocksby hand diggingis a slowbut effectiveway of destroying 
Himalayanblackberry,whichresproutsfromroots.Thework 
must bethoroughtobeeffectivebecauseeverypieceof root 
that breaksoff andremainsinthesoil may produceanewplant. 
Thistechniqueissuitableonlyforsmallinfestationsandaround 
treesandshrubswhereothermethodsarenotpractical. 

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.Burningslashpilesatappropriatetimesoftheyearwhen 
wildfiresarenotahazardisaneffectivemethodofbiomass 
disposal.An advantageofcaneremovaloveruseof foliarherbi-
cidesisthatcaneremovaldoesnotstimulatesuckerformation 
onlateralroots.However,removalofcanesaloneisinsufficient 
to control Himalayan blackberry, as root crowns will resprout and 
produce more canes within weeks after the initial cut. Herbicides 
shouldbeappliedtothestumpsproutsandnewgrowthwithin 
onetotwomonthsaftercutting,followingthedirectionsonthe 
label.Herbicideshouldbeappliedbeforetheaboveground 
biomassbecomestootalltoresponsiblyspray,minimizingherbi-
cidedriftontoadjacentnativevegetation.Repeatedtreatment 
during the next few months will likely be necessary, until the 
undergroundrhizomesexhausttheir reservefoodsupply. 

An alternative method is to apply herbicide directly to the 
cambial area aroundthe edges of freshly cut stumps. It must be 
appliedwithin5minutesofcuttingtoensureeffectiveness.Fall 
istherecommendedtimeoftheyear,astheherbicideismore 
likelytobetranslocatedintotheroots.Repeatedtreatment 
duringthe nextfewyearswill likelybenecessary. 

French broom (Genista monspessulana): When the ground 
is sufficiently moist, generally between January and April, 
plantscanbepulledbyhandorwithaweedwrench.Large 
broomplantsthatcannotbepulledcanbecutwithabrush 
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cutter,sawor loppersapproximately2 inchesabovethe ground 
level,roughingupthebarkoftheremainingstumps,toreduce 
resprouting.Soildisturbanceshouldbekepttoaminimum,as 
itexposesbaresoilwhichisveryconducivetobroomseedling 
establishment. Many public parks and preserves use volunteer 
labor to perform physical control. An alternative method for ini-
tialtreatmentofFrenchbroomisspotsprayingwithglyphosate 
herbicide,followingthedirectionsontheherbicidelabel. 

Deadstandingbiomassisafirehazardandshouldbecutand 
removedfromthesite.Ifbiomassfromtheremovedplantsis 
minimal, it can be placed in piles for wildlife habitat. If substantial, 
it shouldbechippedandhauledaway.Broomremovalafterthe 
seedhasset isnot recommended. 

Repeated treatment during the next few years will likely be nec-
essary.Thedensityoftheseedlingsthefollowingyearis likelyto 
beextensiveandtoosmalltoeffectivelyhandpull.Therecom-
mended treatment for these seedlings, generally several inches 
tall,isweed-whacking,cuttingthemasclosetogroundlevel 
aspossible.Analternativetreatmentissprayingtheseedlings 
with glyphosate herbicide, following the directions on the label. 
Anotheroptionfortreatmentofyoungseedlingsseveralinches 
tall is to use a propane torch during the early spring months 
whenfireisnotarisk.Abrief,singlepasswithatorchwillwiltand 
killtheseedlings.Iffirespreadisaconcern,thistreatmentcanbe 
doneduringarainevent. 

Spanishbroom(Spartiumjunceum):Manuallyoperatedtools 
suchasbrushcutters,machetes,orchainsawscanbeusedto 
cut Spanish broom. Cutting the aboveground portion before the 
seedsaresetandleavingtherootintactisonlypartiallysuccess-
ful;abouthalftheremainingrootswillresprout.Ifbiomassfrom 
the removedplants is minimal, it can be placedin piles for wildlife 
habitat.Ifsubstantial,itshouldbechippedandhauledaway. 
Broom removal after the seed has set is not recommended. 

Soildisturbanceshouldbekepttoaminimumasitprovides 
bare soil, which is very conducive to broom seedling establish-
ment.Broomplantsusuallyrequireseveralcuttingsbeforethe 
undergroundpartsexhausttheirreservefoodsupply.Ifonly 
asinglecuttingcanbemade,thebesttimeiswhentheplants 
begintoflower.Atthisstage,thereservefoodsupplyintheroots 
hasbeennearlyexhausted,andnewseedshavenotyetbeen 
produced.Thestumpsproutscanthenbetreatedwithglypho-
sateherbicide,followingthedirectionsonthe label. 

An alternative methodis toapply herbicide directly tothe cam-
bialareaaroundtheedgesoffreshlycutstumps.Theherbicide 
mustbeappliedwithin5minutesofcuttingtoensureeffec-
tiveness. This method is the most successful in late spring. In 
earlyspring,sapmayflowtothesurfaceofthecutandrinsethe 
chemical off. At other times of the year, translocation is too poor 
toadequatelydistributethe chemical. 

The density of the seedlings the following year is likely to be 
extensiveandtoosmalltoeffectivelyhandpull.Therecom-
mended treatment for these seedlings, generally several inches 
tall, is weed-whacking, cuttingthem as closetoground level as 
possible. An alternative treatment is spraying the seedlings with 
glyphosateherbicide,followingthedirectionsonthelabel.A 
singlepasswithapropanetorchwhenfireisnotariskisanother 
optionfor treatmentof youngseedlings. 

Greaterperiwinkle(Vincamajor): Controlmethodsforgreater 
periwinkle have not been well documented. Persistent manual 
removalcancontrolthespecies(DiTomasoetal,2007).Known 
asaPiercediseasehost,somelocalwinerieshaveusedglypho-
sate(5%)mixedwithapenetratingagent,sothattheherbicide 
canpenetratethewaxycuticleof the leaves. 

Fuller’s teasel (Dipsacus sativus): Small infestations of Fullers 
teaselcanbeeffectivelycontrolledbymanualremovalof plant 
androot crownbeforeflowering. Largerpopulationshave been 
kept in check by mowing the flowering stems before seed devel-
opment. 

Pennyroyal(Menthapulegium):Thereisashortageof scien-
tific literature about pennyroyal control (Bossard et al, 2000). 
Pennyroyal’s brittle stems and propensity for resprouting 
probablyruleoutsoiltillingorhandpullingaseffectivecontrol 
methods.Latespringorearlysummermowing,repeatedover 
several years, may weaken plants by depleting photosynthetic 
reserves. Mature plants can be killed with label-recommended 
concentrationsofglyphosate.However,herbicidesposehazards 
tonon-targetspeciesinwetlands,includingdesirableplants, 
animals, and microorganisms. Cut-stem applications would be 
extremelylabor-intensive.Flamingdensestandsofpennyroyal 
withapropanetorchmaybe an option. 

Hardinggrass(Phalarisaquatica):Closemowingorclipping 
late in the growingseason can greatly reducethe vigor of Hard-
inggrass.Mowingshouldbedonewhenplantsarestillgreen 
butseasonalsoilmoistureisalmostexhausted.Prescribedburns 

7 9 • SADDLE MOUNTA IN O PEN S PA CE PRE S ERVE MANAGEMENT PL AN 



                                              

 

 

     
  

 
           
          

           
           
          

           
          
     

 
          

       
         
           

           
          

           
           
         

        

 
   

        
       

           
          

         
       
        
         

      
     

          
          
         

    

 
    

         
            
          

         
           

        
          
           
           

              
         

            
             

 

    
        

         

        

        
         

            
        

         
         

        
        
    

made after mid-January were injurious to this species. Recovery 
from fire was slow. 

Tarpingisanothercontrolmethodthatcanbeusedonsmall 
patches.Theplantiscoveredwithblackplasticorlandscape 
fabricforatleast6monthstopreventitfromphotosynthesizing. 
Spottreatmentwithglyphosateappliedasafoliarspraytoac-
tivelygrowingplantshasbeeneffectivelyusedtocontrolHard-
inggrass (Bossardetal,2000). Ideal timingfor this treatment is 
eitherattheearlyheadingstageofdevelopment(mid-tolate 
spring)or in early fall. 

Bullthistle(Cirsiumarvense):Bullthistlecanbecontrolledby 
mowing,weed-whacking,or hand-pullingbeforeplants flower; 
however,theunevenfloweringtimesmay makemorethan one 
treatmentnecessary.Ifcuttooearlyintheseason,plantsare 
likelytoresproutandflower.Evenifsomeplantsresprout,man-
ualcontrolmayreducebullthistlepopulationsbylimitingseed 
production.Itshouldbenotedthatcutflowerheadsstilldevel-
opviableseed(DiTomasoetal,2007).Bull thistleis relatively 
easilycontrolledwithherbicides(Bossardetal,2000).Autumn 
orspringapplicationis recommendedtocontrolrosettes. 

Italian thistle (Carduus pycnocephalus): An integrated, long-
termplanwithpersistentfollow-upandtwice-yearlymonitoring 
is needed to eliminate this thistle (Bossard et al, 2000). Mow-
ingorcuttingItalianthistleisnotreliablebecauseplantsoften 
continuetogrowandstillproduceseed.Repeatedmowingmay 
control Italian thistle somewhat by reducing the energy reserves 
(TheWatershedCouncil,CaliforniaInvasivePlantCouncil. 
2004). Grazing management with sheep or goats demonstrated 
somepromisingresults incontrolof Italianthistlepopulations 
in Australia (Bossard et al, 2000). The herbicide, Clopyralid 
(Transline®) at label-recommended concentrations has been 
effectiveincontrollingItalianthistleintrialsinAustralia(Bossard 
etal,2000).ArelativelynewherbicidetoCalifornia,aminopy-
ralid(Milestone®)is reportedlyveryeffectiveonthistles(J.M. 
DiTomaso,personalcommunication,2008). 

Douglas-fir (Pseudotsuga menziesii): Douglas-fir can be con-
trolledbycuttingsaplingsdownandgirdlinglargertrees.When 
cuttingssaplingsdown,thecutsshouldbemadeasclosetothe 
ground as possible to prevent new shoots from developing form 

thestumpsandeventuallygrowingintotrees.Whengirdling, 
thechainsawcutsneedtobemadedeepenoughtoseverthe 
cambiumlayer.Ifchainsawcutsaredeepenough,herbicide 
useisunnecessary.Analternativemethodistomakeshallow 
cutswithachainsaw,andapplyherbicidetothecambiumlayer 
where the cut was made. All Douglas-fir trees should be treated 
inagivenarea,astheareaislikelytobere-populatedbyseed 
productionfromtreesleftstanding.Thegreatmajorityofseed 
fallswithin330feet(100meters)fromthemothertree,butcan 
rangeasfaras1.2milesofgreater(USDept.ofAgriculture,1965). 

5.3 Sensitive Habitat Enhancement Projects 
Thehighpriorityprojectsforsensitivehabitatenhancement 

overlapto a significant degree with thosefor invasivespecies 

anderosiontreatment.Insensitivehabitats,projectsshould 

focusonremovalandpopulationreductionofplantspecies 
thatareencroachingon sensitivehabitatsandtherevegetation 
ofgullysitestostemtheerosionandfinesedimentdeliveryto 
adjacentstreams.Thepotential impactsof removingvegetation 
priortoor inaccordancewith(i.e.thinning)sensitivehabitat 
enhancementarerelatedtoincreasederosiondue toground 
disturbance. Evaluation of erosion associated with plant removal 
should employ standard photo point monitoring strategy, partic-
ularlyafter stormevents. 
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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 
distributionof thesefive projects is illustratedin Figure21. 

5.3.1 Habitat Enhancement Area 1: Weeks Creek 

ThestretchofWeeksCreekrecommendedforrevegetation 
onthePreservecontainsafairlyextensiveamountofinvasive 
species, including Spanish broom and Himalayan blackberry. 
In addition, the channel is incised, with several segments of the 
bank nearlyverticaland highly susceptibletobank erosionand 
contributingfinesedimentintothecreek.Theupperbankon 
thesouthsideofWeeksCreektransitionsintoanopenarea 
thatwasmostlikelyclearedoftreesforagriculturaluseinthe 
past.InZoneA,theintentoftherevegetationdesignisprimarily 
towidentheripariancorridortoapproximately50feetfrom 
top of bank, leaving much of the existing Annual Grassland 

habitatintact.TheopenareasthatincludeZonesB-Earemuch 
smallerandnarrower.It is recommendedthat theseopen areas, 
consisting primarily of non-native grasses and forbs, be revege-
tatedwithdroughttoleranttreespeciestoexpandtheriparian 
corridor,providehabitat,andaidinbankstabilization(Appendix 
13,HabitatRestorationArea1:DetailsandNotes).Theseupper 
riparianzoneswouldtransitionintoexistinguplandhabitat. 

5.3.2 Habitat Enhancement Area 2: PG&E Road 

AgullyhasbeenformingnearthePG&ERoadforsometimein 
anuplanddrainagesouthofClelandRoadandWeeksCreek. 
Fuller’steasel,aninvasiveplant,isbecomingestablishedinthe 
disturbedareasalongthe gully.Revegetationandbiotechnical 
erosioncontrolmeasuresarerecommendedforthissite.The 
intention of the revegetation effort is to provide restored habitat 
aftertheinvasiveFuller’steaseliscontrolled,andtoaidinbank 
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stabilization(Appendix13,HabitatRestorationArea2:Details 
andNotes).Inanefforttominimizefurthererosionandcurtail 
thedeliveryoffinesedimentintoWeeksCreek,installingbrush 
checkdamsalongthechannelbottomis recommended,per 
methods in GrayandLeister (1989). 

5.3.3 Coast Redwood Enhancement Area 

The remnant stands of coast redwood along Alpine Creek would 
benefitfromthethinningofDouglas-firandbay-laurelsaplings. 
Theredwoodsinthisareaconsistprimarilyofscattered,sizeable 
second-growthstandsthathavestump-sproutedafterbeing 
logged.Thereareaconsiderableamountofsmallsaplings 
in between the established stands that would benefit from 
decreased competition for nutrients and light from neighboring 
Douglas-firandbay-laurelsaplings.Encouragingthesecoast 
redwoodsaplingstothriveshouldbeamanagementpriority. 

5.3.4 ValleyNeedlegrassGrasslandEnhancementArea 

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). It is being threatened 
bycoyotebrushencroachmentas wellas invasivespecies includ-
ing,velvetgrass,Himalayanblackberry,andbullthistle. 

5.4 Fire and FuelManagement 

5.4.1 Mechanical Treatment 

Mechanicaltreatmentofvegetationandfuels,suchasforest 
thinning,canserveasavaluabletooltomanage,maintain,and 
enhance natural ecosystems on the Preserve. Many of the 
naturalcommunitiesonthePreservewerehistoricallyshaped 
byrelativelyfrequentfire,aswellasothernaturalcyclessuchas 
periodsofwetanddryconditions.Whennaturaldisturbance 
processesarehalted,asthroughthepolicyoffiresuppression 
during the past century, natural communities change, often 
leadingtoincreasedtreedensityinforestsanddominanceby 
shade-tolerant, late-successional species. These changes may 
resultinalossofbothspeciesandstructuraldiversityandinhibit 
theestablishmentofcertainnativeplantspecies,potentially 
reducingecosystembenefitsandhabitatvaluesforawiderange 
of wildlife. The increased vegetation and fuel density will tend to 
increasetheriskofhigh-severityfireacrossthelandscape,pos-
ingahazardbothtoecosystemhealthandcommunitysafety. 

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

addresstheresultanthabitatchangestoimprovethestructure 
andcompositionof forestvegetationanddecreasefiredanger 
across the Preserve. Mechanical treatments may include target-
ed mowing in grasslands or mechanical thinning to improve for-
est conditionsandtomeet othermanagement objectivesacross 
thePreserve.Ag+OpenSpacemayusemowingtomanage 
invasive species in grasslands. Mechanical forest thinning would 
involveselectivelyremovingtreesfromanareatorestorestand 
structuretoan ecologicallyappropriaterange,improvespecies 
andhabitatdiversity, reduceladder fuels,andensurehealthand 
resiliencyacrosstheforestedlandscape.Ag+OpenSpacemay 
use mowingand mechanical thinning in conjunction with other 
techniques, suchas prescribed fire (see below) or herbicideuse 
forinvasivespecies,toachievevegetationandhabitatmanage-
mentgoals. 

Habitatenhancement,foresthealthimprovements,andfuel 
reductionopportunitiesmayexistwithintheDouglasfir Forest, 
Mixed Hardwood-Conifer, and Coastal Oak Woodland habitat 
typesonthe Preserve.Ag +OpenSpacewill evaluatevegetation 
management opportunities across approximately 780 acres of 
forestedhabitats,includingsomeareaswherecoyotebrushis 
encroachingintograsslands.Ag+OpenSpacewill evaluatefor-
est conditions to determineif mechanical treatment is necessary 
tothinovercrowded,even-agedDouglasfirandmixedhard-
woodconiferhabitats,andalongselectcorridorstoestablish 
shadedfuelbreaks(seeShadedFuelBreaks,below). 

As part of the vegetation management analysis acrossthePre-
serve,Ag +Open Spacewill developaForest Management Plan 
toguideoverall forestmanagementandtheuseofmechanical 
removaloftreestoimproveforesthealthandreducefirerisk. 
The Forest Management Plan will be developed in cooper-
ation with registered professional foresters, natural resource 
specialists,ecologists,and/orwildlifebiologiststoidentifyand 
describetheobjectivesofforestthinning,thespecificlocations 
proposedforthinning,theprescriptiontoachievethedesired 
forest condition, and thetarget vegetation conditions, including 
speciescompositionandbasal area.Thinnedtreesmay bepile 
burnedor chippedon-siteor loppedand scatteredto retainma-
terialandnutrientswithinthevegetationcommunitywhilealso 
reducingfirehazards.TheForestManagementPlanwillguide 
fuelstreatmentfollowingmechanicaltreatmentactivities. 

Ag+OpenSpacewillsecuretheappropriateauthorizations 
from CalFire and other regulatory agencies before implement-
ingproposedforest thinningopportunities. 
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         Figure 22. Proposed Fuel Breaks and Maximum Potential Thinning Area 
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5.4.2 Shaded FuelBreaks 

Ashadedfuelbreakisaforestmanagementstrategyusedto 
facilitateemergencyaccessandestablishsafelocationsfor fire 
suppressionactivitiesinareaswherenaturalfireregimeshave 
beensuppressedandwherecombustiblevegetationhasbuilt 
up. Shaded fuel breaks provide an opportunity toreduce, mod-
ify,andmanagefuelsalongdesignatedcorridorstoenhance 
wildland fire protection and to inhibit the spread of wildfire in key 
areasacrossthelandscape.Shadedfuelbreaksaredesignedto 
meet the followinggoals: 

• Modify fire behavior by reducing ladder fuels and 
increasing treespacing 

• Treat groundfuels 
• Facilitate fire suppression efforts 

Byreducingandmodifyingvegetationtoreducefirerateof 
spreadand intensity, shadedfuel breaks can providea defensi-
blelocationthatcanbeusedbyfirefighterstohelpsuppresson-
comingwildfires.Fuelswithinashadedfuelbreakarereduced 
involumethroughthinningorpruning,andthefuelbreaksare 
generally constructed to protect both wildlands and neigh-
boringcommunitiesandtofacilitatesafeingress/egressalong 
travel routes.They arecommonly locatedalongridgelines and/ 
orexistingroadswherefirefightersoftenimplementfirecontrol 
efforts.Theideallocationanddesignofshadedfuelbreaks 
is determined after considering fuels, topography, weather, 
exposures,andotherconstructedorplannedimprovements. 
Soilstabilization,erosionpreventionmeasures,andlong-term 
maintenancerequirementsareconsideredduringplanningand 
construction phases. 

Ag+OpenSpacehasworkedwithCalFiretoidentifyopportu-
nitiestocreateshadedfuelbreaksacrossthePreservealong 
portions of Erland-Cleland Tie Road, the property frontage road 
along ErlandRoad,and a portionof Plum Ranch Road as shown 
onFigure22.Theshadedfuelbreakwillbeimplementedasa 
short-termmanagementactivityon thePreserve. 

Theproposedshadedfuelbreakswillbe2.43mileslongand 
approximately50-200feetwide,dependingonterrain.Ag+ 
OpenSpacewillusemechanicalthinningandpruningwithin 
anapproximately43-acreareatocreatetheshadedfuelbreak, 
followingavegetationmanagementprescriptiondevelopedin 
conjunctionwithCalFireoraRegisteredProfessionalForester. 
Mechanical treatments will be implemented to thin understory 
vegetationthroughtheremovalofshrubsandsaplings;trim 
maturetreestoreduceladderfuels;and,inareaswhereforest 

standsareparticularlydense, removetreestoopenthecanopy 
andreduceladderfuels.Woodymaterialwillbeloppedand 
scatteredor chippedandleft in placetoformamulchtoprotect 
thesoil from compaction and erosion. Some larger woody mate-
rialmay be piledandburnedon site. 

Inthelongterm,Ag+OpenSpacewillre-treattheshadedfuel 
breakeveryseveralyearsas neededtomaintainreducedtree 
and fuel density. 

Ag+OpenSpacemayidentifyothershadedfuelbreaklocationsin 
thefuture,asfurtherforestmanagementreviewsareconducted. 

5.4.3 PrescribedFire 

Prescribedfirecanbeavaluablemanagementtoolbothto 
protect and enhancenatural resourcesand toreducetherisk of 
catastrophicwildfire.Carefullymanagedburnscanhelpcontrol 
invasive species, reduce fuel loads, and promote regeneration 
offire-dependentspeciesandmaintenanceofotherdesired 
habitatconditions.OnthePreserve,Ag+OpenSpaceplansto 
useprescribedfireintheshorttermformanagementofinvasive 
speciesingrasslandsettings.Inthelongterm,Ag+OpenSpace 
may alsousefireforfuel reductionand managementof woody 
habitatsonthePreserve.Asite-specificburnplanwillbedevel-
oped for individual prescribed fire projects. Burn planning will be 
conductedincooperationwith CalFireandlocalfireagencies, 
and burn operations will be conductedby CalFire and/or other 
qualifiedfire personnel. 

Appendix15providesanoverviewofhoweachof thePreserve’s 
vegetation types would be expected to respond to fire. Estimat-
edtypicalfirereturnintervalsarealsoprovided.WhileCalifornia 
fireecologyisatopicofgrowinginterest,scientificunderstand-
ingoftheeffectsofspecificfireregimesonspecificvegetation 
types is limited. Fire impacts are further complicated by ongoing 
changestobackgroundconditionsviaclimatechangeandother 
human-driventrends,suchashabitatfragmentationandspe-
ciesinvasions.Firereturnintervalsshowninthetablegenerally 
reflectbestestimatesofpre-Europeansettlementranges.Prior 
toEuropeansettlement,NorthBaygrasslandsandoakwood-
lands near human habitation were intentionally burned at rela-
tively high frequencies; elsewhere they burned infrequently as a 
resultof rarelightningstrikes.Rangesshownarenotnecessarily 
recommendedreturnintervalsforthePreservebutprovidea 
baselinefor understandingthefrequency of fire with which each 
vegetationtypehaspersistedinthepast.Targetplantspecies’ 
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modes  of  post-fire  regeneration and timing  to  reproductive  
maturity are crucial considerations in planning prescribed fire  
regimes. Fire that is too frequent can preclude native species 
recovery  and encourage invasive species.  Wildlife needs,  
changing  climate,  understory  fuel  loads,  adjacent  vegetation  
types, soil  and  water protection  needs, and risk to nearby human  
infrastructure  will all  influence  prescribed  burn location and 
seasonality and desirable fire return intervals for the Preserve in  
the  future.  

 
In  general,  fire  has  potential  to  provide  the  following  benefits  on  
the  Preserve:  

•  Forest  settings  
•  reduce density of  juvenile  Douglas firs to en- 
courage  development  of  larger  individual  trees  
and/or facilitate other  species  (redwood, oak) to 
maintain  on-site  habitat  diversity  

•  reduce density of Douglas firs or other species 
contributing  to  high  fuel  loads  that  may  pose  a 
threat  to  human  infrastructure  or  safety  

•  reduce  woody  surface  fuels  and  ladder  fuels  to 
reduce fire intensity  

•  support natural  regeneration of fire-dependent  
Sargent  cypress  forest  species  

•  Woodland  settings  
•  reduce density of juvenile Douglas firs to facili- 
tate  oaks  and  maintain  on-site  habitat  diversity  

•  reduce  high  fuel  loads  that  may  pose  a  threat  to 
human  infrastructure  or  safety  

•  Shrubland  settings  
•  support  natural  regeneration  of  chaparral  spe- 
cies  

•  temporarily  reduce  high  fuel  loads  that  may  pose 
a  threat  to  human  infrastructure  or  safety  

•  Herbaceous  settings  
•  reduce  cover  of  invasive  species  and  other  
non-native  annuals  

•  reduce  high  fuel  loads  that  may  pose  a  threat  to 
human  infrastructure  or  safety  

•  maintain open character of meadows and  reduce 
shrub and tree encroachment and succession  

 
Coordination with Local Agencies  
Ag + Open Space anticipates partnering with CalFire and local  
non-profit programs to conduct initial, small-scale burns on the  
Preserve. Ag  +  Open  Space will  coordinate with  CalFire to  explore 
the possibility of participating in CalFire’s Vegetation Manage- 

ment  Program  (VMP)11 or  its potential  future  Vegetation Treat- 
ment  Program (VTP).  Ag  +  Open Space may  also  explore partner- 
ships with  the  Prescribed Fire Training Exchange (TREX), which is 
a nationwide cooperative burning and collaborative fire training  
program designed to develop, and assist others to develop, burn  
plans and fire management plans. Participation in these programs  
will provide guidance for short- and long-term management of 
habitat  and vegetation  on  the  Preserve,  including  both  me- 
chanical and prescribed fire treatments, while also providing for 
further  specific planning  and resource review for  each  individual 
prescribed burn on the Preserve to evaluate potential site-spe- 
cific impacts and to identify means to reduce or avoid them. Ag + 
Open Space will not develop individual burn plans without a com- 
mitment from CalFire, TREX, or other professional organization to 
implement prescribed burns on the Preserve.  

Burn Plans and Smoke  Plans  
Once prescribed burn units are identified, the burn objectives 
are set, and Ag + Open Space is prepared to implement an  
individual prescribed fire, a burn plan will be developed for  each  
specific  prescribed  fire  project  on  the  Preserve  in  coordination  
with CalFire. The burn plan will be developed by a qualified  
prescribed fire specialist and will include:  

•  a  description  of  the  burn  area  
•  an  analysis  of  the  site-specific environmental setting  
and  potentially  affected  resources  

•  a  burn  prescription  designed  to  meet  project  objec- 
tives  and  protect  resources  

•  fire behavior predictions  
•  contingency  and  medical  plans  

CalFire may require a site-specific cultural resources survey and 
botanical survey  prior to approval of  a prescribed burn plan. If  a 
burn were to take place near sensitive resources, the burn plan  
will be subject to appropriate resource review, such as consul- 
tation with relevant agencies. Conditions and environmental  
protection  measures may  be included in the  burn  plan  as  a  result 
of  this  environmental review process.  

11 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-
cusesontheuseof prescribedfireandsomemechanicalmeans, 
for addressing wildland fire fuel hazards and other resource 
managementissuesonStateResponsibilityArea(SRA)lands. 
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Typically,prescribed burns will be conductedin spring and fall, 
andpotentiallyduringwinteriffuelmoisturesarelowenough 
to carry fire. Required pre-burn actions may include construc-
tionoffirelines,removalof ladderfuels,and/orthinningof 
brushasappropriatetoreducefireintensityandtheriskoffire 
spreading outside the burn unit. When needed, measures will 
be taken to prevent erosion following burns, including rehabil-
itating firelines. 

Inadditiontotheburnplan,a smokemanagementplan will be 
developedforeachprescribedfireprojectinaccordancewith 
Bay Area Air Quality Management District regulations and 
current smoke management guidelines for prescribed fire. The 
smoke managementplanwill include: 

• emissions estimates 
• wind prescriptions 
• identification of smoke-sensitive areas 
• any necessary mitigations or burn plan changes to 
reduce impacts on smoke-sensitive areas 

• contingency plans 
• public notification and complaint procedures 

Finally, a “Go/No Go Checklist” will be developedfor each pre-
scribed fire project to confirm that all the conditions necessary 
for implementinga burnaremet. 

Prescribed Fire Public Outreach 
After working with CalFire and others to identify conceptual 
burn units, ideal burn conditions, and the timeframes to achieve 
prescribedfireobjectives,Ag+OpenSpacewillengagewith 
neighboringcommunitymembersandotherstakeholdersto 
shareAg+OpenSpace’splansandobjectives,solicitinput, 
answer questions, and address concerns about proposed 
burningand smokemanagement.Ag+OpenSpacewill initiate 
publicoutreachmonthsin advanceofany proposedburnand 
willcontinuecoordinatingwiththepublicthroughouttheentire 
process of burn planning, implementation, and evaluation. Key 
targetaudienceswillincludepropertyownersadjacenttothe 
Preserve,publichealthofficials, localelectedofficials,andmem-
bersofthepublic.Ag+OpenSpacewillprovidethepublicwith 
informationregardingthe goalsand objectivesof the proposed 
prescribedburn,predictedsmokeemissions,andmeasuresto 
minimizeimpactsand protect publichealth.Ag+OpenSpace 
will consider public comments in burn planning and smoke 
managementdecisions. 

Prescribed Burning in the Short Term: Grassland 
Management 
Intheshortterm,prescribedfirewillbeusedonasmallscale 
within the Preserve’s annual grassland habitats to manage inva-
sivespeciesandencouragenativeperennialgrasses.Prescribed 
fire will specifically be used to treat populations of medusa-
headandbarbedgoatgrass,whichcanotherwisebedifficultto 
controlthroughtraditionalmeansoncewellestablishedwithin 
annualgrasslandhabitats.Burnsingrasslandswouldideallybe 
conductedinlateMayandearlyJune,whenweatherconditions 
aresuitableandaftertheseedsfornativegrasseshavedropped, 
butwhiletheseedsforbarbedgoatgrassandmedusaheadare 
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 
grasslandsmaybeaccomplishedwithhoeingorhandpulling 
afterthepopulationissubstantiallyreducedbyinitialburning. 

Figure 23, Areas for Future Analysis and Planning of Pre-
scribedFire, below,showsthegrasslandand forest areas where 
prescribedburnscouldpotentiallybeconductedintheshort 
andlong-term.Thegrasslandareasencompass117acresofthe 
total131 acres of grassland on the Preserve. They represent the 
maximumspatial extentofgrasslandsthat couldbeincluded in 
futureplannedburnunits,notactualburnunitsorprescribed 
fireprojects.Notallofthesegrasslandsmaybeappropriate 
for prescribed fire use. The areas mapped in Figure 23 exclude 
some grassland areas due to characteristics such as the pres-
enceof listedvegetation species, difficulty of access, or very 
small vegetation patch size that would not be economical or 
efficienttoburn,aswell asextensivechaparralareaswhereAg 
+OpenSpacedoesnotplantointroducefire.Invasivetreat-
ment needs, safety, terrain, fuel levels, neighboring properties, 
smokedispersal,andotherresourceconsiderationswillbe 
considered when selecting individual burn areas through 
furtheranalysis,planning,andconsultationwithCalFireand 
communityresidents.Individualburnunitswillbesmallscale, 
most likely not to exceed twenty acres per unit, although more 
thanoneburnunitmaybeburnedinasingledayifitisefficient 
and appropriateto do so.Eachoftheseindividual prescribed 
fireprojectswillbesubjecttotheprocessdescribedabove, 
withdevelopmentof specificburnandsmokemanagement 
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 
priortoconductingprescribedfireactivitiesandnaturalfire-
breakswillbeusedwheneverpossibletocontrolthespreadof 
fire.Constructedcontrollineswillberehabilitatedaftertheburn 
to restore original soil conditions including surface contours and 
soilcover.Erosion-controlmeasureswillbeputinplacewhere 
needed,anddisturbedareaswillbere-seededwithsite-ap-
propriatenativespecies.Followingrehabilitation,controllines 
shouldbe monitoredtoensuresuccessful restoration. 

PrescribedBurningintheLongTerm:Grassland,Forestand 
WoodlandManagement 
Ag+OpenSpacewillexploretheuseofprescribedburnsto 
addresslong-termhabitatmanagementneedsbydeveloping 
aformalForestManagementPlan(FMP);althoughifmoney 
becomesavailable,developmentofaForestManagementPlan 
maybecompletedintheshort-term.Thislong-termplancould 
includecontinuedburningin grasslandsasdescribedabove,as 
wellasburnsinwoodyhabitatstoreduceladderfuels,control 
encroachmentof undesiredspecies,andpromoteotherdesired 
habitat conditions. Prescribed burning in woody habitats will 
requireadditionalsteps,whichwillbeaddressedintheFMP. 
These may include mechanical fuel load reduction prior to burns 
and greatercoordinationwith neighboringlandownersand the 
public toaddress smoke concerns,as burning in woody habitats 
tendstogeneratemore smokethaningrassland. 

5.5 Regulatory Framework 
California Government Code 65562 directs local governments 
toprepareandcarryoutopenspaceplans.TheOpenSpace 
Elementofthe1989SonomaCountyGeneralPlancalledfor 
theformationof an Open SpaceDistrict toacquireand admin-
isteropenspacelands.In1990,thepassageofMeasureAled 
totheformationoftheSonomaCountyAgriculturalPreserva-
tionandOpenSpaceDistrict,whilethepassageofMeasureC 
providedfundingforthedistrictthroughsalestax.Thisfunding 
wasrenewedin2006throughthepassageofMeasureF.The 
expenditureplan approvedas part of this fundingrenewalgives 
Ag+OpenSpacetheauthoritytospendfundson management 
of openspacelandholdings.Manyof themanagementactivi-
tiesthatmaybeundertakenbyAg+OpenSpacesuchasroad 
andtrailbuildingandmaintenance,invasiveplantremovaland 
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,sensitiveresources,andwaterquality. 

Erosion Remediation  
In order to implement the road-related erosion site treatments  
recommended  for  the  property,  the  following  permits  might  be 
required:  

•  US  Army  Corps  of  Engineers  404  Permit  (enroll  in  Na- 
tionwide Permit 14 for Linear Transportation Projects)  
may  trigger  ESA  Section  7  consultation  

•  Department of Fish and Wildlife 1600 Permit may  
trigger California  Environmental Quality Act ( CEQA)  
Environmental Review Requirements  

•  Regional Water Quality Control Board 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 California Department of 
Pesticide  Regulation  (DPR)  is  responsible  for  the  pro- 
tection  of  human  health  and  the  environment  through  
the  regulation  of pesticide sales  and use. For the  use  
of restricted pesticides, and for the use of pesticides  
by professional applicators,  the applicator must be  
licensed by DPR. Additionally, for the use of herbicides  
in aquatic areas, the State Water Resources Control  
Board requires coverage under a National Pollutant  
Discharge  Elimination  System  (NPDES)  permit.  Enroll- 
ment  in  the  Statewide  General  Permit  for  weed  control  
is recommended prior to application of herbicides in 
aquatic  environments.  

•  Invasive Plant Root Removal: If the removal of plant 
roots  will  result  in  disturbance  of  soil in  a  riparian  area 
where sediment could be delivered to a stream chan- 
nel, these activities are subject to the following permit  
requirements:  (1)  US  Army  Corps  of  Engineers  404  Per- 
mit  (use  Nationwide Permit 27);  (2) Department of Fish  
and Wildlife 1600 Permit  (e.g. small habitat restoration  
project exemption); and  (3) Regional  Water  Quality 
Control Board 401 Certification (waiver if project has  
been  declared  exempt  from  CEQA).  

•  Livestock Grazing: Sonoma County does not require 
permits  or  design  review for  wire  fences six feet or  less 
in height. However, the statewide Food and Agricul- 
tural  Code  sets  “lawful”  livestock  fence  requirements.  

8 9 • SADDLE MOUNTA IN OPEN SPA CE PRESERVE MANAGEMENT PL AN 



                                              

 

 

 
          
        

        
         
          

          
           
          
        
       

 
      

       
         
          
          
        
      

         
       
       
        
      

         
  
       
         

        
         

  
       
        

       
         

          

        
         
           

        
         

         
        
          

         
        

 

 

California law requires that livestock be kept from 
publicroadsbythepersonwhoownsorcontrolsthem: 
“16902.Permittinglivestockonhighway.Apersonthat 
owns or controls the possession of any livestock shall 
not willfully or negligently permit any of the livestock 
to stray upon, or remain unaccompanied by a person in 
chargeorcontrolofthelivestockupon,apublichigh-
way,ifbothsidesofthehighwayareadjoinedbyprop-
ertywhichisseparatedfromthehighwaybyafence, 
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 
nothavepermittingrequirements forspringdevelop-
ment.Developmentof springs isnot subject towater 
rights permitting through DWR if the spring has no nat-
uraloutlet.If thespringcontributestoaflowingstream, 
either by surface of subterranean means, then riparian 
rights are necessary for spring development. 

• PrescribedFire:ThePreserveis locatedwithinthe 
BayAreaAirQualityManagementDistrict(BAAQMD). 
OpenburningisgenerallyprohibitedwithinBAAQMD 
district,with someexceptions.Section5-110.3of the 
BAAQMDregulationsexemptsthefollowingpractice 
fromregulation“Theuseofflamecultivationwhenthe 
burning is performed with LPG or natural gas-fired 
burnersdesignedandusedtokill seedlinggrassand 
weedsandthegrowthissuchthatthecombustionwill 
not continue without the burner.” Section 5-401.15 
states that the following practice is allowable when the 
conditionsof5-111etseq.aremet“WildlandVegeta-
tion Management: Prescribed burning by a state or 
federalagency,orthroughacooperativeagreementor 
contractinvolvingthestateorfederalagency,con-
ductedonlandpredominatelycoveredwithchaparral, 
trees,grass,coastalscrub,orstandingbrush.Anyper-
son seeking to set fires under this provision shall com-
plywiththerequirementsof Section5-408andreceive 
written approval of the smoke management plan by the 
APCOprior toanyburn.”Section5-111etseq.setsforth 
requirementsfor typeandquantityofmaterials,time 
of day, wind velocity, material drying time, and ignition 
material and methods. BAAQMD and the local office of 
theCaliforniaDepartmentofForestryandFireProtec-
tionshouldbecontactedpriortoburningtoverifythat 
it isapermissibleburnday.ConsultationwithSonoma 
County PRMD should be undertaken to ensure that 

the  updated  fire  management  plan  is  consistent  with  
zoning requirements. Fuel-load reduction activities  
may require permits.  

Sensitive Resources Management  
Saddle Mountain Open Space Preserve is documented to host  
several  protected  species and sensitive  plant  communities/  
habitats (Table 2.3, Rare Plant Species Documented in 2009). All 
management activities should be designed and implemented to 
minimize potential adverse impacts  to  these sensitive resources.  
The California Environmental Quality Act requires that impacts  
to biological communities be considered when assessing the  
environmental impacts of a project. For any project that is  subject  
to CEQA, a survey of the project area should be performed to  
identify any sensitive plant resources present. If sensitive plants  
are found to be present in the project area, spatial and temporal  
mitigations must be incorporated in order to avoid, reduce, or  
compensate  for  negative  impacts  on  these  plants.  The  US  Environ- 
mental Protection Agency (EPA) does not require special permits  
(e.g. Incidental Take Permit) for plant species. However, potential  
direct impacts  to certain  animal species (e.g.  spotted  owl,  salmo- 
nids) can prompt regulatory requirements in egregious cases.  

Water Quality Improvement  
The Clean Water Act, under section 303 (d), gives the EPA and 
the State Water Resources Control Board the authority to es- 
tablish Total Maximum Daily Loads  (TMDLs). The process starts 
with listing of water bodies whose beneficial uses (such as cold 
water  fish  habitat,  drinking water  and recreation)  are impaired  
by the presence of excessive pollutants. TMDLs are developed  
to address these water quality impairments by identifying the 
maximum amount of  a pollutant that can be discharged into the 
water body  without causing impairment (loading capacity). This  
maximum  amount  of  pollutant  is  then  budgeted  out  to  different  
sources within the watershed (load allocation). These compo- 
nents  are included in  a technical support  document,  generally  
written by Regional Water Board staff. This document is then  
forwarded to the EPA who develops the official TMDL. Once the 
TMDL  has  been  adopted,  Regional  Water  Board  staff  is  charged  
with the task of developing a strategy for achieving the goals of 
the TMDL. Implementation strategies generally include regula- 
tory  actions that  can be taken by  the Regional  Water Board and/  
or  other  regulatory  agencies,  voluntary  actions  on  the  part  of  dis- 
chargers, and a monitoring plan to assess the success to TMDL  
implementation.  The Regional  Water  Board and State  Water  
Board adopt the implementation strategy, once completed.  
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