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1 INTRODUCTION
ThissectionintroducestheTrespasser RiskReduction Study, definingitsgoals, process,  
keydefinitions, methodology, andthestructureofthisreport.  

STUDYGOALS & PROCESS
TheprimarygoaloftheTrespasser RiskReduction Study istoreducetheriskand
occurrenceoftrespasser incidentsandassociated impactsinthreefocusedstudy
areas—selectedduetotheirhighincidenceoftrespasserevents—oftheSanDiego
Subdivision railroadcorridorownedbytheNorthCountyTransitDistrict (NCTD). Figure1
summarizes thestudyprocess, whichoccurredoveranine-monthperiodbetween
October2019andJune2020.  

Figure1StudyProcess

ThisRiskReduction & Feasibility Analysis reportsummarizes thefindingsofthestudy,  
includingareviewofexistingconditionsthatinformedtheprojectteam’sassessmentof
trespassing issues, analysisofsafetyandsecurityrisks, andevaluationofpotential
engineering, enforcement, andeducationalmitigationmeasures.   

Trespassing inrailroadrights-of-way (ROW) generallyoccursforoneofthreereasons:  

Harm toSelf: Intentional trespasstocommitharmtooneself (e.g., suicide).  

Harm toSystem: Intentional trespasstodamageorendangerrailroadassets,  
operations, orthesafetyofpersonsintherailroadcorridor (e.g., sabotage).  

Incidental” Trespass: Trespassoftherailroadcorridortoreachanother
destination, suchasthebeachorabusinessdistrict. Thisisthemostfrequent
typeoftrespassingobservedinthestudyareas.  

Thisstudyconsidersallreasonsfortrespassing initsanalysisofriskaswellasinthe
identificationandevaluationofpotentialmitigations. Further, allformsoftrespassare
evaluatedassecurityincidentsbecausetheyinvolvehumanintenttoentertheROW.  
Incidental trespass, thoughnotintendedtodoharmtoselforthesystem, isstill
consideredasecurityincidentbecausethepersonstillintentionally enterstherailroad
corridor. Therefore, thisreportusesthesecurityriskassessmentprocessforallthree
formsoftrespassevaluation, asdetailedinthemethodology sectionbelow.  
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KEYDEFINITIONS
Thisreportusesseveralkeyterms:   

Safe: freedomfromunintentional harmtopeople, equipment, reputation

Secure: freedomfromintentional harmtopeople, equipment, reputation

Hazard: realorpotentialconditionthatcancauseinjury, illness, death, damage

Threat: anyintentionalactionwiththepotentialtocauseharmintheformof
death, injury, destruction, disclosure, interruptionofoperations, ordenialof
services

Vulnerability: conditionthatallowsforsuccessful realizationofapotential threat

Risk: theprobability (frequency) orlikelihoodofathreatorhazardmeasured
againsttheoutcomeorconsequence (severity) ofthethreatorhazard

Acceptable Risk: whenfurtherriskreductionmeasureswillnotresultin
significant reductionofrisk

METHODOLOGY
Tounderstand existingconditionsandhelpidentifypotentialriskfactors, theprojectteam
firstconductedacomprehensive reviewofthestudyareathatincludedthefollowing
components:  

Data Review: TheprojectteamreviewedNCTDdatasetsforthethreestudy
areas, includingtrespassing reports, strikereports, nearmissreports, andauto
accidents. Thedatagenerallycoveredthefive-yearperiodbetween2015and
2019andweresupplemented byadditionalstrikedatareachingbackto2010.  

On-SiteReview: Theprojectteamconductedanon-sitereviewofthestudy
areasonOctober8, 2019, escortedbyNCTDsafetyandsecuritystaff.  

Policy, Enforcement & Education Review: TheprojectteamreviewedNCTD
standardoperatingprocedures (SOPs) andpoliciesrelatedtosafetyand
security.  

Buildingoffthefindingsfromtheexistingconditionsreport, theprojectteamthen
assessedsite-specificriskandidentifiedpotentialmitigationsasfollows:  

Risk Assessment Methodology: Theprojectteamappliedindustry-standard
riskassessmentmethodology, basedonFTA’sHazard Analysis Guidelines for
Transit Projects andUnitedStatesDepartmentofDefense’sStandard Practice
forSystemSafety (MIL-STD-882E). Thecriteriausedinthisriskreductionreport
wereadaptedforuseinatransitenvironment. Adaptationofthematricesfor
specificapplications, suchastransit, isadvisedinMIL-STD-882E.  

Review ofCurrent Mitigation Technology: Theteamreviewedawiderangeof
potentialmitigationoptions, includingthelatesttechnological solutionsthatcan
provideincreasedbenefitsatalowercostthantraditionaloptions.  

Application ofthe “Three Es”: Theprojectteamconsidered threetypesof
mitigation: engineering, enforcement, andeducation. Usingmultiple, overlapping
formsofmitigationcanprovideforadditionalriskreductionoverasingle
mitigationusedinisolation.  
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REPORTSTRUCTURE
Thisreportisdividedintothefollowingsectionsthatsummarizeexistingconditions:  

System & Study Area Definition: GeneralprofileoftheNCTDrailroadcorridor
operationsandsystems.  

Risk Assessment Methodology: Descriptionofriskassessmentmatrices.  

Risk Assessment: Oceanside Study Area: Applicationofriskassessment
betweenMilePost (MP) 227.6andMP228.0.  

Risk Assessment: Encinitas Study Area: Applicationofriskassessment
betweenMP235.1andMP237.6.  

Risk Assessment: DelMarStudy Area: Applicationofriskassessment
betweenMP244.1andMP245.5.  

Mitigation Options: Descriptionofvariousmitigationoptionsthatmaybe
appliedtoreducerisk.  

Mitigation Recommendations & Costs: Basedonassessment results,  
recommendations forreducingriskthroughapplicationofmitigations including
optionsfor “low” and “high” ateachlocationbasedoncost.  

Appendix: NCTD Proposed Fencing: MapsofNCTD’sproposed fencing
projectinthestudyareas.  
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2 SYSTEM & STUDYAREA
DEFINITION

NCTD’scoastalrailroadcorridor—partoftheSanDiegoSubdivisionandtheLos
Angeles-SanDiego-SanLuisObispo (LOSSAN) Corridor—isasignificantheavyrailroad
facilityparallelingtheSanDiegoCountycoastline, spanningapproximately60milesfrom
theOrangeCountylinetoDowntownSanDiego. Ingeneral, thetracksarelocated
approximately1,000to1,500feetinlandfromthecoast, situatedamongsandstonebluffs
andbisectingseveralhistoriccommunities.   

Figure2showstherailroadcorridor, milepostlocations, andthethreestudyareas.  

Figure2NCTDCoastalRailroadCorridor & StudyAreas (Source: WSP)   
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TRESPASSINGACTIVITIES
NCTDselectedthethreestudyareasduetotheirhighincidenceoftrespassingactivities
comparedtootherlocationsalongtherailroadcorridor. Thefollowingsectionsidentifythe
mostcommontrespassing locationsineachstudyarea, basedonacombination of
historicaldatasetsandfieldobservations.  

However, manytrespassingeventsoccureverydaythatarenotofficially reportedinthe
historicaldatasets. Therefore, whilethedatasetsprovideausefulbaselinetobegin
analysis, theentiretyofeachstudyareashouldbeconsideredtohaveahighincidenceof
trespassing.  

RAILROADOPERATIONS
TheLOSSANCorridoristhenation’ssecond-busiestintercitypassenger railroadcorridor
andisrapidlygrowing. TheSanDiegoCountysegmentoftherailroadcorridor, ownedby
NCTD, istraversedbynearly60dailytrains, including:  

Intercity Passenger Service: AmtrakPacificSurflinerconnectingSanLuis
Obispo, LosAngeles, andSanDiego, withapproximately 26trainsperweekday
roughlybetween4:30a.m. and12:30a.m.  

Commuter RailPassenger Service: NCTDCOASTERconnectingOceanside
andSanDiego, withapproximately 22trainsperweekdayroughlybetween5:00
a.m. and8:30p.m.  

Freight Service: BNSFandsubcontractor PacificSun, withapproximately6
trainsperweekday, mostintheovernighthourswhenpassengerservicesarenot
operating.  

Severaldouble-trackingprojectsareinprogresstomeetthecontinuallygrowingdemand
forthecorridortoaccommodate moretrains. By2030, thecorridorisexpected toserve
upto101dailytrains (Table1).   

Table1Planned TrainsPerDay, 2020and2030

Service 2020 Planned 2030 Planned

Intercity (Amtrak) 26 36

Commuter (NCTD) 30 54

Freight (BNSF/Pacific Sun) 6 11

TOTAL 62 101

Source: LOSSAN Infrastructure Development Plan forSan Diego County (SANDAG, 2013)  

TRAINVEHICLES & EQUIPMENT
Thetrainvehiclesandequipmentusedinthecorridorvariesbyoperator, butseveralkey
characteristics thataffecttrespassing andsafetyaresharedbymanycorridortrains:  

Train Speeds of50-90mph: Trainspeedsinthecorridorvarybylocation, witha
maximumauthorizedspeedof90mphinsomelocations. Asdetailedinthe
descriptionofeachstudyarea, postedmaximumspeedsrangebetween50mph
and90mphinthestudyareas.  
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Reduced Noise from Push-PullOperations withRear Locomotives: Amtrak,  
NCTDandfreightoperatorsroutinelyplaceoneormorelocomotivesattherear
oftrains, reducingthenoiseofoncomingtrains.  

Increasingly Quiet Locomotives: New, quieterlocomotivesarealready
operatingontheAmtrakPacificSurfliner, andquieterlocomotivesarein
procurement forNCTD’sCOASTER service.  

Long Stopping Distances: Atthespeedsthesetrainsoperate, andgiventheir
weight, stoppingdistancesareverylong. At80to90mph, apassenger train
engineerwhosuddenlyobservesadangeraheadcouldneedone-halfmileor
moretostopwithapplicationoftheemergencybrakes. Thismakestrespassing
incidentsevenmorehazardousthanonlight-raillines, forexample.  

TECHNOLOGY & SYSTEMS
Therailroadcorridorcontainsmostlysingle-modefiberopticcabling, thoughsome

1multimodefiberisstillinuse. NCTDisactivelyundertakingsignificant strandexpansion
alongthetrackstoconnectitssignalhouses, whichcontaingigabitethernetswitchesand
operationalequipment fortheclosed-circuittelevision (CCTV) system.   

NCTDmanages theCCTVsystemfromamonitoringcenterinOceansideaswellasthe
OperationsControlCenterinEscondido. ThecurrentCCTVvideomanagement systemis
OnSSIOcularisClientversion5.7. Thesystemintegratesthecorridor’smultiplecamera
typesandmodelsthatvaryinsize, performanceandquality, ranginginagefromoneto
fiveyears. WhiletheCCTVsystemcurrentlyaccommodates approximately 300cameras,  
ithasisexpansioncapacityavailablewhenneeded.   

Therailroadcorridordoesnotcontainanyintrusiondetectionsystemsorothersystems
tomonitorrisksexceptCCTV.  

SYSTEMPOLICIESRELATEDTOTRESPASSING
NCTDhasmanyexistingpoliciesrelevanttotrespassing, safety, andsecurityinthe
railroadcorridor, summarized inTable2.   

Table2Summary ofNCTDPolicies Related toCorridor Trespassing

Policy Name Description

SOP 3000.2 – Medical OutlinesoverallguidanceontheprocessandstepsforNCTDOperations,  
Incidents / Contractors, andSafety & Securitystafftotakeinresponsetomedical
Emergencies emergenciesonNCTDproperty.   

SOP 3000.08 – Outlinesresponsetoandstepsfordocumentingatrainderailmentwithinthe
Responding toand NCTDrailnetwork. Includesspecificinvestigation stepsandrequirements for
Reporting on Contractorpersonnel, includingtimelinesforcollectingandrecordingdetailed
Derailments railvehicleandtrackmeasurements. EstablishesspecificactionsforTrain
supplementsSOP Crews, Dispatchers, Supervisors, andManagers.  

3000.15)  

1 Ifanyfuturedevices requireconnections throughpathways thatcurrently containmultimode fiber,  
itislikelythatthentheprojectwillrequire replacement withsingle-modefiber.  
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Policy Name Description

SOP 3000.12 – ExplainsNCTD’sresponsetomitigating, addressing, anddocumenting
Trespassers and intrusionsintotheright-of-way (ROW) oratanyrailfacilitiesorassets.  
Intrusions intoRail DescribesrequiredactionsoftheOperationsControlCenter (OCC) staff
Right-of-Way whenthereisanintrusionintotheROW. AppliestoallNCTDrailproperty.  

SOP 3000.15 – Establishesspecificinvestigation stepsforanaccidentorinjurytoa
Accident / Incident passenger, visitor, orEmployeeorContractoronNCTDpropertyorinservice
Investigation toNCTD. Providesguidanceongatheringandevaluatingdata. Definesroles

andresponsibilities ofspecificNCTDandContractpersonneland
Departments.  

SOP 3000.21 – Establishesprocessforcommunications underemergencycircumstances
Emergency betweenTrainCrews, theOCC, andtrainpassengers.  
Communications - Rail

SOP 3000.25 – Shared Outlinesprocedures forNCTDDispatchers tohandleincidentsorreportsof
UseRailCrossing crossingmalfunctions alongtheSharedUseCorridor.  

SOP 3000.27 – OutlinesNCTDRoadwayWorkerProtection (RWP) rules, training, and
Roadway Worker inspectionprograms. Establishes theroles, responsibilities, andprotocolsfor

deliveringandmaintainingtheNCTDRWPtrainingandinspectionprogram.  Protection Program
ReferencesapplicableNCTDrulesandhowtheyfulfillFederalRailroad
Administration (FRA) regulations andAPTArecommended practice.  

SOP 3000.29 – OutlinesthestepsforNCTDSafety & SecurityandOperationsDivisionsto
Security Incidents takeinresponsetosecurityincidentsonNCTDproperty. Focuseson

operations- andmaintenance-relatedsecurityissuesandtheinteractionwith
lawenforcement agencies.  

SOP 3000.47 – DefinestherolesofNCTDemployees, contractors, andlawenforcement
Trespasser Strike personnelafteratrespasserstrikeontheSanDiegoandEscondido
Response (subset of Subdivisions. SpecifictooperatoremployeesandappliestoallNCTD
SOP 3000.12) propertyandallfreightcarriersincoveredsubdivisions.   

SOP 3000.82 – Closed ProvidesguidanceonuseofNCTDclosedcircuittelevision (CCTV) security
Circuit Television monitoringandrecordingsystemintheOCC, MonitoringCenterand
Procedures authorizedstaffandcontractorworkstationsatNCTD.  

SOP 3000.85 – Badge DefinesprocessallNCTDemployeesandcontractors followtoreceivean
NCTDbadge, includingbadgeprinting, accesscontrol, fareadditions, badgeIssuance
replacement, andoff-boarding.  

Board Policy No. 18 – Addressesaccountability andliabilityforspecificareasofquietzonesand
Railroad Crossing waysidehornsystems. DevelopedinaccordancewithFRAregulations, 49
Quiet Zones and CFRParts222and229. Describesprocessandresponsibilities forCities
Wayside Horn seekingtoestablishaQuietZoneorWaysideHornSystemwithininits
Systems jurisdiction.  

OP-N-13-001 – Track Establishes thekeyissuanceandcontrolpolicyfortrackandROWequipment
andRight-of-WayKey keysissuedtoemployees inthemaintenanceofway (MOW) department.  
Control Plan AppliestoallBombardierorNCTDemployees requiredtohaveaccessto

trackandROWequipment inperformanceoftheirduties.  

Design Criteria Vol. III, EstablishesdesignstandardsforNCTDpropertyandfacilities, including
LOSSAN Corridor in requirements forsix-footchainlinkfencingattheROWboundaries.  
SanDiego County
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3 RISKASSESSMENT
METHODOLOGY

Thissectiondescribesthemethodologyappliedtoassessriskinthethreestudyareas.   

PROCESSOVERVIEW
Table3belowillustratesthesixbasicstepsofariskassessment.   

Table3RiskAssessment Process

Step Actions

1. Define theSystem or Definethephysicalandfunctionalcharacteristics and
Asset understandandevaluatethepeople, procedures,  

facilities, equipment, andenvironment

2. Identify Hazards &  Identifyhazardsandincidentsorundesiredevents
Vulnerabilities Determinethecausesofhazardsorvulnerabilities

3. Assess Hazards &  Determineprobabilityorlikelihood
Vulnerabilities Determinetheseverityorconsequencewithoutcontrols

Decidetoacceptriskoreliminate/control

4. Resolve orMitigate Assumerisk, or
theHazards &  Implementcorrectiveaction (eliminateand/orcontrol)  Vulnerabilities

5. Reassess Hazards &  Assessmitigationorcontrolforeffectiveness
Vulnerabilities ApplyadditionalmitigationsorcontrolsifRiskisnot

withinacceptable levels

6. Follow Up Monitorforeffectiveness

Monitor forunexpectedhazardsorvulnerabilities

Aspartoftheriskassessmentprocesses, hazardsandvulnerabilities canberesolvedby
decidingtoeitheraccepttheassociatedrisk, ortoeliminateorcontrolthehazardor
vulnerability. Tobringahazardorvulnerability toanacceptable levelofrisk, mitigation is
appliedinthefollowingorderofprecedence, listedfrommosteffectivetoleasteffective:  

Avoidance
Elimination
Substitution
Engineeringcontrols
Warnings
Administrative controls (suchasoperationsandmaintenance procedures)  
Personalprotectiveequipmentandguards

Figure3demonstrates thesecurityriskassessmentprocess. Securityriskisevaluatedas
afunctionofthreat, vulnerability, likelihood (probability), andconsequence (severity).  
Evaluatingeachofthesecomponents inturnenablesthefutureidentificationofeffective
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mitigationsforassessedrisks. ThesectionsfollowingFigure3describeeachstepinthe
riskassessmentprocesses.  

Figure3Elements ofSecurity Risk

THREATIDENTIFICATION
Forsecurityrisk, threatisfirstevaluatedbasedoncapabilityandintent. Crediblethreats
arethosethatdemonstratebothintentandcapabilityofthethreatactorstocarryoutthe
threat. Basedontheintentandcapabilityofathreatactor, threatsareassignedarating
fromveryhightoverylow; assessmentoftheratingisdevelopedusingsecuritydataand
inputfromlawenforcementandsecurityprofessionals.  

Inthecaseoftrespass, capabilityislessofafactorthanintent, sinceskillisgenerallynot
requiredtotrespass. Theintentbehindtrespassingcanrangefromeasieraccessto
adjacent locationstosuicide. Evaluationofthreatisdemonstrated inTable4andthe
ratingsaredefinedinthelegend.  

VULNERABILITYDETERMINATION
Eachthreatisthenassessedforvulnerability, whichisdefinedasanyweakness, flawor
conditionthatcanbeexploitedforthesuccessful realizationofapotential threatagainst
thesystem.  

Forexample, arailcorridorwithoutfencingisgenerallymorevulnerabletotrespassing
thanacorridorwithfencing. However, fortrespasserswithcertaintypesofintent, suchas
sabotage, afencemaybealesseffectivemitigationthanitwouldbeforanincidental
trespasser intendingtoentertherailroadcorridortogettothebeach.  

Vulnerability conditionscanbeclassified intotwodifferenttypesofconditions: physical
andprocedural. Aphysicalvulnerability conditionisanactualphysicaldeficiency, flaw, or
absenceofphysicalmeasures. Aproceduralvulnerability conditionrelatestothe
existence, implementation, legality, andoversightofpoliciesandprocedures.  

Thesuccessfulexecutionofathreatisdependentuponthepresenceofaphysical
vulnerability, aproceduralvulnerability, orboth. Accordingly, transitagenciesgenerally
havethegreatestabilitytoimpactriskbyaddressing theirvulnerabilities; rarelycan
agenciesimpactthreatbuttheycanimpacthowvulnerable theyaretoathreatactor. By
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identifyingthephysicalandproceduralconditionsthatcontributetoacertainthreattype
andattackmethod, itispossibletostartdevelopinggeneralmitigationstrategiesto
addressthevulnerabilityandthereforereducethelikelihoodand/orconsequences ofa
successfulattack. Ingeneral, vulnerability conditionsallowaccesstoanassetinorderto
beattacked. Table5definesthecriteriaforassessingvulnerability.  

LIKELIHOODIDENTIFICATION
Next, thelikelihoodofasecurityeventoccurring isassessedbyconsideringthe
combinationofitsassessedthreatlevelandvulnerabilityofthetargetedasset. Table6
anditslegenddemonstratehowlikelihoodismeasured.  

CONSEQUENCEIDENTIFICATION
Oncethelikelihoodofasecurityeventisassessed, theconsequenceoftheeventis
determined. Ifanintentional threatwasrealized, howbadlywouldthesystembe
damaged? Damagefromasecurityincidentshouldassessinjuriesordeaths, equipment
damage, systeminterruption, financial impacts, and/orreputational consequences. Table
7indicatestheconsequence categoriesappliedtoeachthreatandvulnerability scenario.  
Consequence definitionsareagency-specific. Forexample, lossofasinglerailvehicle
maybeconsidered moderatebyalargeagencybutconsidered catastrophicbyasmaller
railagencywherethatsinglerailvehiclerepresentsasignificantpartofitsspareratio.  

RISKRATING
Finally, thesecurityriskratingmatrixshowninTable8isusedtodetermineinitialrisk,  
priortotheapplicationofmitigationsorcontrols, andagaintodetermineresidual risk
afterapplicationofmitigationsorcontrols. Riskratingsdeterminecriticalityofmitigation
applicationorhazardresolution.  

RISKACCEPTANCE
TheTable8riskratingmatrixmeasurestheacceptabilityorundesirabilityofeach
assessedhazardandtheresultingrequiredactionorinaction. Inthematrix, redindicates
unacceptable riskthatmustbemitigated. Thefurthertothebottomrightoftherisk
assessmentmatrix, themoreacceptable therisk. Insomecases, riskmaybeacceptable
asis” withoutapplicationofmitigations.  

Riskacceptance isindustry- andagency-specific. Thereisnoexactdelineation that
determinesacceptableorunacceptable risk. Itisimportant, however, thatanagency
defineitslevelofacceptableriskanditsprocessforevaluatingandrespondingtorisk.  
Unlikelegal/financialrisk, security (andsafety) riskisalwaysownedbytheagency; it
cannotbeinsuredagainstorassignedbycontract.  
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Table4ThreatRating Matrix (IntentxCapability)  

CAPABILITY
Similarexploit Operational Someevidence Noevidenceof Noevidence

INTENT hasbeenused capability thatoperational operational andeven
confirmedby capability capabilitybut feasibility
credible exists; not feasibility unconfirmed
evidence confirmed confirmed

Tactichasbeen
usedinthepast
andanexactor VeryHigh VeryHigh High Medium Low
similarincidentwill
occur
Tactichasbeen
usedinthepast
andanexactor VeryHigh High High Medium Low
similarincident
mayoccur
Tactichasnot
beenusedbefore

High High Medium Medium Lowbutisunder
consideration

Tactichasnot
beenusedbefore,  
butitmaybe Medium Medium Medium Low VeryLow
under
consideration
Tactichasnot
beenusedbefore Low Low Low VeryLow VeryLowandishighly
unlikelytooccur

Threat Rating Threat Rating Definition

VERY HIGH Significant andproventhreathasbeendemonstrated withcapability andintent

HIGH Threatexistsbaseduponstatedordemonstrated intentandcapability

Threat existsbaseduponeitherstrongintentorsomedegreeofMEDIUM stated/demonstrated capability

LOW Threathasnoproven intentordemonstrated capability butshouldbemonitored

VERY LOW Threathasnotbeendemonstrated and, ifdemonstrated, ishighlyunlikely
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Table5Vulnerability Ratings

Vulnerability Assessment CriteriaLevel
Physical andprocedural mitigations thatdetect, delay, respondanddeterarenon- 
existent
Nosecurityawareness cultureexistsforemployees, contractors orcustomers
Nobusinessoroperational contingencies existtomanage knownsecurity responses thatVery High couldhaveanimpactonoperations
Noprocess isinplacetotrack industryandlocalsecurity risksinternationally, nationally
orlocal
Nosecuritydrillsorexercises areconducted totestsystemsecurity
Physical andprocedural mitigations failtoidentifymorethantwoofthesecurity
components ofdetect, delay, respond anddeter
Security awareness cultureexistsbutfailstoincludemorethanonegroup (employees,  
contractors, customers)  

High  Business oroperational contingencies existforatleast25% oftheknown security
responses thatcouldhaveanimpactonoperations
NoProcess isinplacetotrackindustryandlocalsecurity risksusingmoreonesource
International, national, local)  

Securitydrillsorexercisesareconducted everythreeyearstotestsystem security
Physical andprocedural mitigations failtoidentifymore thanthreeofthesecurity
components ofdetect, delay, respond anddeter
Security awareness cultureexistsbutsfailstoincludemorethantwogroups (employees,  
contractors, customers)  

Medium  Business oroperational contingencies plansexistforatleast50% oftheknownsecurity
responses thatcouldhaveanimpactonoperations
Noprocess isinplacetotrack industryandlocalsecurity risksusingmore thantwo
sources (international, national, local)  
Securitydrillsorexercises areconducted everytwoyearstotestsystem security
Physical andprocedural mitigations address allthesecuritycomponents ofdetect, delay,  
respondanddeter
Security awareness culture existsforemployees, contractors andcustomers
Business oroperational contingencies existforatleast75% oftheknown securityLow responses thatcouldhaveanimpactonoperations
Process isinplacetotrackindustry andlocalsecurity risksforallthreesources
international, national, local)  

Securitydrillsorexercisesareconducted annually totestsystemsecurity
Physical andprocedural mitigations areinplaceandannually evaluated toaddress the
security components ofdetect, delay, respond anddeter
Security awareness cultureexists, andsecurity awareness campaigns areconducted
annually toreeducate employees, contractors andcustomers

VeryLow  Business oroperational contingencies existforallthemostlikelysecurity responses that
couldhaveanimpactonoperations
Process isinplacetotrack industryandlocalsecurity riskthroughout theindustry to
includeallcrimedatafromalllocal jurisdictions
Securitydrillsorexercises areconducted biannual totestsystemsecurity
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Table6Likelihood Determination Matrix (ThreatxVulnerability)  

Vulnerability
Threat

Very High High Medium Low VeryLow
Almost Almost HighlyLikely Likely LikelyVery High Certain Certain B C CA A
Almost HighlyLikely HighlyLikely Likely PossibleHigh Certain B B C DA

HighlyLikely Likely Likely Possible PossibleMedium B C C D D

Likely Likely Possible Possible RemoteLow C C D D E

Possible Possible Possible Remote RemoteVeryLow D D D E E

LikelihoodLikelihood
Rating Characteristics

Vulnerability existsandthreat isprovenanddemonstrated. Threat realization canbeexpectedAlmost Certain
tooccurduringthesystem'soperational phases.   A)  
Vulnerability existsandthreat isprovenalthough maynotbedemonstrated. Threat realizationHighly Likely
maybeexpected duringsystem'soperational phases.  B)  
Somevulnerability existsandthreathassomeresource, experience, andskill, though maynotLikely
bedemonstrated. Threat realization mayoccurduringthesystem'soperational phases.  C)  
Limitedvulnerability andthreatmaybeunderresourced orlackexperience andskill, shouldPossible
notoccurduringthesystem'soperational phases.   D)  
Limited vulnerability existsorthreathasnotbeenprovenordemonstrated, notexpected duringRemote
thesystem'soperational phases.  E)  
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Table7Consequence RatingMatrix

CharacteristicsSeverity People Equipment/ Services Reputational
Severaldeathsand/or Total lossofequipment or Ongoing nationalmediacoverage,  

Catastrophic numerous serious systeminterruption, requiring irreparable reputational damage,  
1 injuries (peroccurrence) months torepair government intervention (weeks –  

months)  
Lownumberofdeaths Significant lossofequipment Prolonged mediacampaign,  

Significant and/orserious injuries* orsysteminterruption, serious reputational damage,  
2 ( peroccurrence) requiring weekstorepair sustained government

involvement (days – weeks)  
Minor injuryandpossible Somelossofequipment or Adverse mediacoverage,  Moderate serious injury* (per systeminterruption, requiring reputational damage, government3 occurrence) sevenorlessdaystorepair involvement
Possible minorinjury (per Somelossofequipment, no LocalmediacoverageandsomeMinor occurrence) system interruption, lessthan reputational damage4 24hourstorepair

None/ Noinjury Minordamage toequipment Noadversemediacoverage or
Negligible nosysteminterruption, no reputational damage

5 immediate repairnecessary
Note: Serious injury (per49CFR673) 1) Requires hospitalization formore than48hours,  

commencing within7days fromthedateoftheinjury wasreceived; 2) Results inafracture of
any bone (except simple fractures offingers, toes, ornoses); 3) Causes severe hemorrhages,  
nerve, muscle, or tendon damage; 4) Involves any internal organ; or5) Involves second or
third-degree burns, oranyburns affecting more than5percent ofthebody surface.  

Table8Security RiskRatingMatrix

Likelihood
Severity of Almost Highly Likely Possible RemoteConsequence Certain Likely C D EA B
Catastrophic VeryHigh VeryHigh High High Moderate

1 1A 1B 1C 1D 1E
Significant VeryHigh High High Moderate Moderate

2 2A 2B 2C 2D 2E
Moderate High High Moderate Moderate Low

3 3A 3B 3C 3D 3E
Minor Moderate Moderate Moderate Low VeryLow

4 4A 4B 4C 4D 4E

Low/Negligible Low Low Low VeryLow VeryLow
5 5A 5B 5C 5D 5E

Action RequiredRisk Index Risk Rating
Riskmustbeimmediatelymitigatedand1A, 1B, 2A VERY HIGH constantlymonitored
Riskmustbetreatedandconstantly1C, 1D, 2B, 2C, 3A, 3B HIGH monitored

1E, 2D, 2D, 2E, 3C, 3D, 4A, RiskshouldbemanagedandreductionMODERATE4B, 4C strategies implemented
Riskmaybeacceptedafterariskreview3E, 4D, 5A, 5B, 5C LOW
Riskwouldnormallynotbetreated4E, 5D, 5E VERY LOW
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4 EXISTINGCONDITIONS RISK
ASSESSMENT: OCEANSIDE
STUDYAREA

Figure4showstheOceansidestudyarea, whichspansMP227.6toMP228.0eastof
therailroadtracks, andMP228.0to228.4westoftherailroadtracks.  

KEYCHARACTERISTICS

RAILROAD OPERATIONS
This0.8-milesectionoftherailroadcorridorisdouble-tracked, withamaximum
authorizedspeedof90mph. TheneareststationsareOceansideTransitCenter (1.2
milesnorthatMP226.4) andCarlsbadVillageStation (0.7milessouthatMP229.1).  

EXISTING CROSSINGS
Thestudyareahasonelegal, markedcrossingatCassidyStreet, andtwoadditional
crossingsnearby:  

Loma AltaMarsh Footpath (MP227.5): Legalpedestrianundercrossing
approximately 400feetnorthofthestudyarea, connectingBuccaneerBeach
ParktoCoastHighway101.   

Cassidy Street (MP228.0): Roadwayat-gradecrossing. Asdescribedbelow,  
quietzoneimprovements areexpectedtobeimplementedbytheCityof
Oceanside in2020.  

Carlsbad Boulevard/Highway 101 (MP228.8): Roadwayovercrossing
approximately0.4milessouthofthestudyarea, acrossBuenaVistaLagoon.  

PLANNED QUIET ZONE
TheCityofOceanside iscurrentlyinthefinalstagesoftheimplementation ofatrainquiet
zonethatincludestheCassidyStreetat-gradecrossing. Thiswillreplacetheroutineuse
oftrainhorns—exceptinemergencies—withaudibleandvisualwarningdevicesatthe
crossing. Thequietzoneisexpectedtogointoeffectin2020.  

FENCING
Intermittent fencingcurrentlysurrounds thissectionoftherailroadcorridor:  

Morse Street toCassidy Street (MP227.7-228.0): Chain-linkfencealongthe
westsideofthecorridor, withabreakatthenorthendofstudyareanear
BuccaneerBeachPark. Nofencingontheeastside.  

Cassidy Street toVista Way (228.0-228.2): Itthenbecomesintermittentsplit- 
railfencerecentlyinstalledbytheCityofOceanside, whichhelpstodefinegravel
parkingareasbutprovides limitedtrespassersecuritygivenitsfrequentcutouts
fortrashcansandtrees (Figure4). Chain-linkfencealongtheeastsideofthe
corridorfromCassidyStreettoapointaboutone-quartermilesouth.   

Vista WaytoEaton Street/CPLongboard (MP228.2-228.4): Additional
intermittentsplit-railfencingontheeastsideofthecorridor.  
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Figure4Oceanside StudyArea (Source: WSP) 
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Figure5TheCityofOceanside recently installed intermittent split-railfencinginSouthOceanside,  
whichhelps todefinegravelparkingareasbutprovides limited trespasser securitywithfrequent
cutouts fortrashcansandtrees. Looking eastfromVistaWaynearMP228.3. (Source: WSP)  

TECHNOLOGY & SYSTEMS
TheCCTVcamerasclosesttothisstudyareaareontheOceansideTransitCenter
StationPlatformandtheBuenaVistaLagoonbridge. Thesecamerashaveaclearfieldof
viewformuchofthestudyareaineachdirection.   

AnexistingsignalhouseiseastoftherailroadtracksnearCPLongboard (MP228.4).  
Thisprovidespotentialaccessforadditionalcamerasorrelatedsystems.  

COMMON TRESPASSING ACTIVITIES
Figure4andthephotosbelowshowareasofconcentratedtrespassingevents,  
correspondingwiththefollowingcommonbehaviorsintheOceansidestudyarea:  

East-WestTrespassing Across theCorridor atMorseStreet (MP227.6):  
Corridortopographyencourageseast-westcrossingsinthenorthendofthe
studyareanearMorseStreet (MP227.6) toaccessBuccaneerBeachParkand
coastalresources (Figure6).   

Cassidy StreetAt-GradeCrossing (MP228.0): Astheonlylegal, marked
roadwaycrossingintheOceansidestudyarea, thisfacilityisheavilyusedby
motorists, cyclists, andpedestrians. ItisalsoadjacenttoLionsClubPark.   

North-SouthTrespassing Along theCorridor toBuenaVistaLagoon Bridge
MP228.4-228.7): TrespassersinthesouthernstudyareatrespassnearCP

Longboard (MP228.4) andtravelacrosstheBuenaVistaLagoonrailroadbridge
toreachCarlsbad, aswellasfishingandrecreationalactivities (Figure7).  

Transient Populations: Theprojectteamobservedtransientencampmentsin
andneartheeastsideoftherailroadcorridor, inthevicinityofCPLongboard
andBuenaVistaLagoon (MP228.4-228.5).  
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Existing Pedestrian
Undercrossing

Figure6Thiscommon trespassing siteinOceanside isonly400feetsouthofalegalpedestrian
undercrossing thatprovides accesstoBuccaneer BeachParkandothercoastal resources and
connects toCoastHighway. LookingnorthfromMorseStreetnearMP227.7. (Source: WSP)  

Figure7Therailcorridor leading totheBuenaVistaLagoonbridge iscommonly usedby
trespassers andisadjacent toseveral transient encampments. LookingsouthfromCP
Longboard/EatonStreet inOceanside nearMP228.4. (Source: WSP) 
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INITIALRISKASSESSMENT
Table9evaluatestheprimaryrisksintheOceansidestudyarea.  

Table9InitialRiskAssessment, Oceanside Study Area

ThreatType/  PotentialEffects InitialRiskRatingEvent

Trespassing – Potentialdeathsand/orseriousinjurytotrespassers 2A-VeryHigh – Mitigate
andMonitorHarmtoSelf – Potentiallossofequipment

Significantsysteminterruption
Negativemediacoverage

Trespassing – Severaldeathsand/ornumerousseriousinjuries 1B-VeryHigh – Mitigate
andMonitorHarmtoSystem – Significantlossofequipment

Significantsysteminterruption
Negativemediacoverage
Lossofobservationalcapability

2A-VeryHigh – MitigateTrespassing – Potentialdeathsand/orseriousinjurytotrespassers
andMonitorIncidental – Potentiallossofequipment

Significantsysteminterruption
Negativemediacoverage
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5 EXISTINGCONDITIONS RISK
ASSESSMENT: ENCINITAS STUDY
AREA

Figure8showstheEncinitasstudyarea, whichspansMP235.1toMP237.6.  

KEYCHARACTERISTICS

RAILROAD OPERATIONS
This2.5-milesectionoftherailroadcorridorissingle-tracked, withamaximumauthorized
speedof90mph. Adouble-trackingproject iscurrentlyindesignandexpectedtobe
constructedby2035. TheneareststationsareCarlsbadPoinsettiaStation (2.1miles
northatMP233.2) andEncinitasStation (0.1milessouthatMP237.7).  

EXISTING CROSSINGS
Thereareseverallegal, markedcrossingsinthestudyarea:  

LaCosta Avenue (MP235.2): Roadwayovercrossing.  

Leucadia Boulevard (MP236.5): Roadwayat-gradecrossing. Quietzone
improvements currentlyunderstudybyCityofEncinitas.  

ElPortal Street/Union Street (MP237.0): Pedestrianundercrossing currentlyin
design, expectedtobeconstructedby2021.  

Encinitas Boulevard (MP237.7): Roadwayundercrossing.  

PLANNED QUIET ZONE
Quietzoneimprovements areunderstudyatLeucadiaBoulevard, aspartofapotential
citywidequietzonetobeimplementedbytheCityofEncinitas. Ifimplemented, aquiet
zonewouldreplacetheroutineuseoftrainhorns—exceptinemergencies—withaudible
andvisualwarningdevicesatthecrossing.  

FENCING
Thereisverylittlefencingaroundthissectionoftherailroadcorridor. Thesolesegment
offenceisapproximately1,300feetofwoodensplit-railfencealongsideadrainage
channeleastoftherailroadcorridor, roughlybetweenUnionStreetandOrpheusAvenue.  

Asnotedbelow, theLaCostatoSwamiDoubleTrackProjectisexpectedtoconstructa
fenceonbothsidesoftherailroadcorridor, perNCTDdesigncriteria.   

TECHNOLOGY & SYSTEMS
InadditiontothesignalhousenortheastoftheEncinitasBoulevardovercrossing—which
hostsoneoftheexistingcamerasdescribedabove—thereisalsoanexistingpolenorth
ofEncinitasBoulevardthatmayprovidebettervisibilitytothenorth, beyondthecurvein
thetrack.  
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Figure8Encinitas StudyArea (Source: WSP) 
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PLANNED IMPROVEMENTS
Severalsignificant improvements areplannedintheEncinitasstudyarea:  

Quiet Zone: Describedabove.  

LaCosta toSwami Double Track Project: SANDAGiscurrentlydesigning2.1
milesofsecondmaintracktobeconstructedacrossnearlytheentirestudyarea,  
betweenLaCostaAvenue (MP235.2) andCPSwami (MP238.0). Theprojectis
expectedtoconstructafenceonbothsidesofthecorridor, perNCTDdesign
criteria.  

Coast Highway 101Streetscape Project: TheCityofEncinitasisrevitalizing
CoastHighway101betweenLaCostaAvenueandAStreet, toincludetraffic
calming, roundabouts, bikefacilities, pedestriancrossings, andparkingareas.  
Theprojectisinadvanceddesignandexpectedtobeimplemented by2021.  

Coastal RailTrail: SANDAGiscurrentlydevelopingpotentialalignments forthe
Encinitassegmentofthisregionalbicycle/pedestrian facility, whichisrequiredby
theCaliforniaCoastalCommissiontobeinorimmediatelyadjacenttotherail
corridor. TheCityofEncinitasandSANDAGarecurrentlyworkingtogetherto
evaluatewhethertheCRTsegmentwillbelocatedwestoreastoftherailroad
tracksinthisarea.  

COMMONTRESPASSINGACTIVITIES
Figure8showsabroaddistributionoftrespasserstrikeeventsacrossthecorridor, with
thelargestconcentration betweenLaCostaAvenue (MP235.2) andLeucadiaBoulevard
236.5)—a1.3-milesectionthatlacksbothphysicalbarriersandlegal, markedcrossings.  

Ingeneral, trespassingactivityintheEncinitasstudyareaischaracterizedbyseveral
commonbehaviors:  

East-West Trespassing Across theCorridor: Trespassersseekingaccess
betweenCoastHighway101commercialareas, beachaccesspoints, schools,  
andsurroundingcommunities frequentlycrosstherailroadcorridor (Figure9).   

Informal Parking In/Near theCorridor: Theundeveloped areainandadjacent
totheNCTDROWisfrequentlyusedforinformalparkingbypeopleaccessing
commercialandcoastalresources (Figure10).  

Little North-South Trespassing Along theCorridor: Theproximityofadjacent
parallelroadsCoastHighway101andVulcanAvenuereducetheincidenceof
trespassing fornorth-southaccessalongthecorridor.  

Transient Populations: Theprojectteamobservedatransient individual (butno
visibleencampments) intheelevatedareaoftherailroadcorridorjustnorthofthe
EncinitasBoulevard railovercrossing, nearMP237.7.  
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Figure9Newly installed pedestrian crossingsofCoastHighway 101inEncinitas mayencourage
trespassing intherailroadcorridor. LookingnorthfromBasilStreetnearMP236.9. (Source: WSP)  

Figure10Therailroadcorridor inEncinitas iscommonly usedforinformalparkingandhasno
physical barriers todiscourage trespassers. LookingsouthfromJupiterStreetnearMP236.0.  
Source: Caltrans District 11)  
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INITIALRISKASSESSMENT
Table10evaluates theprimaryrisksintheEncinitasstudyarea.  

Table10InitialRiskAssessment, Encinitas StudyArea

ThreatType/  PotentialEffects InitialRiskRatingEvent

2A-VeryHigh –  Trespassing – Potentialdeathsand/orseriousinjurytotrespassers
MitigateandMonitorHarmtoSelf – Potentiallossofequipment

Significantsysteminterruption
Negativemediacoverage

Trespassing – Severaldeathsand/ornumerousseriousinjuries 1B-VeryHigh –  
MitigateandMonitorHarmtoSystem – Significantlossofequipment

Significantsysteminterruption
Negativemediacoverage
Lossofobservationalcapability

Trespassing – Potentialdeathsand/orseriousinjurytotrespassers 2A-VeryHigh –  
MitigateandMonitorIncidental – Potentiallossofequipment

Significantsysteminterruption
Negativemediacoverage
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6 EXISTINGCONDITIONS RISK
ASSESSMENT: DELMARSTUDY
AREA

Figure11showstheDelMarstudyarea, whichspansMP244.1toMP245.5.  

KEYCHARACTERISTICS

RAILROAD OPERATIONS
This1.4-milesectionoftherailroadcorridorissingle-tracked, withamaximumauthorized
speedof50mph (northofMP244.6) and80mph (southofMP244.6). Nodouble- 
trackingisplannedduetophysicalconstraintsposedbyadjacentcoastalbluffs.   

TheneareststationsareSolanaBeachStation (2.3milesnorthatMP241.8) and
SorrentoValleyStation (3.5milessouthatMP249.0).  

EXISTING CROSSINGS
Thestudyareahasisonelegal, markedcrossingatCoastBoulevard, andoneadditional
crossingjustsouthofthestudyarea:  

Coast Boulevard (MP244.1): Roadwayat-gradecrossing, alignedatanoblique
anglewhichcanpresentvisibilityconstraints. Containsawaysidehornaspartof
atrainquietzone (describedbelow).  

Camino DelMar/Highway 101 (MP245.7): RoadwayovercrossingnearTorrey
PinesStateBeachandLosPeñasquitosLagoon.  

QUIET ZONE
TheCoastBoulevardat-gradecrossingispartofatrainquietzone, whichdoesnot
requiretheroutineuseoftrainhorns—exceptinemergencies—atthecrossing. Instead,  
thecrossinginfrastructure featuresawaysidehornforlocalizedaudiblewarningsof
approaching trains.  

FENCING
Nofencingcurrentlyexistsaroundthissectionoftherailroadcorridor.  

TECHNOLOGY & SYSTEMS
ThereisanexistingsignalhouseatCoastBoulevard (MP244.1) withinthestudyarea.  
Thenearestsignalhousetothesouthisone-halfmileoutsidethestudyarea, nearthe
southparkinglotofTorreyPinesStateBeach (MP246.0).  
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Figure11DelMarStudy Area (Source: WSP) 
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COMMON TRESPASSING ACTIVITIES
Figure11showsaconcentrationoftrespasserstrikeeventsinthenorthernstudyarea,  

thparticularlyatacurveinthetrackroughlybetweenCoastBoulevardand13 Street (MP
244.1-244.3). Ingeneral, trespassingactivityintheDelMarstudyareaischaracterized
byseveralbehaviors:  

North-SouthTrespassing AlongtheCorridor: Trespassersusethecorridorfor
north-southtravelduetothelackofalternateroutes, withsteepbluffsonboth
sidesofthetrack (Figure12). Predominantnorth-southpathwaysinclude:  

thCoastBoulevard to13 Street (MP244.1-244.3): Informalpathonthewest
sideofthecurvedtrack, alongthebluffedge (Figure13, Figure14).  
thth11 Street to8 Street (MP244.5-244.7): Informalpathsonbothsidesof

thetrack, includinguseofadrainageditchontheeastside.  
th8 Street toCaminoDelMar (MP244.7-245.7): Informalpathonthewest

sideofthetrack.  

East-WestTrespassing Across theCorridor: Trespassersseekinga
connectionbetweenthebeachandneighboringcommunitiestendtotravelnorth- 
southalongthecorridortoreachoneofthefollowingeast-westaccesspoints:  

15thStreet (MP244.2): Informalaccessbetweenbeachandcorridor.  

13thStreet (MP244.3): Informalaccessbetweencorridorandcommunity.  

11thStreet (MP244.5): Informalaccessbetweenbeach, corridor, and
community.  
8thStreet (MP244.7): Informalaccessbetweenbeach, corridor, and
community, aidedbyadrainageinlet.  

Figure12Steepbluffsonbothsidesoftherailroadcorridor inDelMarencourage itsuseasa
north-southpathway. LookingnorthfromthevicinityofCarmel ValleyRoadnearMP245.5.  
Source: WSP)  
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Figure13Joggers frequently usetherailroadcorridor inDelMarasanorth-southpathway.  
Lookingsouthfromthevicinityof15thStreetnearMP244.2. (Source: WSP)  

Figure14Apathdelineated byguardrails leadsdirectly totherailroadcorridor fromPowerhouse
ParkinDelMar, encouraging trespassers. Lookingnorthfromthevicinityof15thStreetnearMP
244.2. (Source: WSP)  
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INITIALRISKASSESSMENT
Table11evaluates theprimaryrisksintheDelMarstudyarea.  

Table11InitialRiskAssessment, DelMarStudyArea

ThreatType/  PotentialEffects InitialRiskRatingEvent

Trespassing – Potentialdeathsand/orseriousinjurytotrespassers 2A-VeryHigh –  
MitigateandMonitorHarmtoSelf – Potentiallossofequipment

Significantsysteminterruption
Negativemediacoverage

Trespassing – Severaldeathsand/ornumerousseriousinjuries 1B-VeryHigh –  
MitigateandMonitorHarmtoSystem – Significantlossofequipment

Significantsysteminterruption
Negativemediacoverage
Lossofobservationalcapability

Trespassing – Potentialdeathsand/orseriousinjurytotrespassers 2A-VeryHigh –  
MitigateandMonitorIncidental – Potentiallossofequipment

Significantsysteminterruption
Negativemediacoverage
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7 MITIGATION OPTIONS
Severalsecuritymeasuresandprinciplescanbeappliedtoaddressassetandsystem
vulnerability totrespassingandtheconsequenceoftrespassing. Toensurethatarobust
andeffectivesecurityoutcomeisdelivered, measuresmustbecomplementary andoffer
sufficientredundancyshouldoneormorecompletelyorpartiallyfail. Themitigation
measuresofferedwithinthissectionarenotthefullextentofrisktreatmentoptions
available, butratherprovideinsightintoprotectivesecuritymeasuresthatarewidelyand
successfully adoptedforriskmanagement withinandoutsideoftherailroadenvironment.  
Themitigationoptionsdiscussedarealsothemostrealistic—thisreportdoesnot, for
example, considerelevatingtheentirecorridorasamitigationeventhoughitcouldbea
highly-effectivedeterrencetoallformsoftrespassing.  

Implementation ofarangeofmitigations isimportantbecausenoteverymitigationwillbe
effectiveforeverythreatorhazard, orevenforallthreatsources. Forexample, fencing
maydeter “casual” trespassers—thosewhoseintentistotakeashortcut—butmaynot
deterthosewhoseintentistocauseharmtothemselvesortherailroad.  

CRIMEPREVENTIONTHROUGHENVIRONMENTAL
DESIGN (CPTED)  
CPTEDisanaturalapproachtocrimepreventionanddiffersfromtraditionalapproaches
byplacingemphasisonhumanactivitiesandhowtheybecomeexposedtocrime. The
NationalCrimePrevention InstitutedefinesCPTEDasatoolincreatingsafer
environments andnotes:  

Theproperdesign andeffective useofthebuiltenvironment canleadtoa
reduction inthefearandincidence ofcrime, andanimprovement inqualityof
life.”  

CPTEDoffersaholisticapproachbasedonsociology, psychology, andecologyofcrime,  
aswellasenvironmental criminology, criminaljustice, andarchitecture. CPTEDisapplied
toaphysicalenvironmentorstructuretoreduceopportunities forviolenceandcrimeina
communityandtomakepeoplefeelsafer. Itisbasedonthenotionthatmostcriminals
decidetocommitcrimesbasedonopportunity thatisinherentonhowhumanspaceis
designedorbeingused.  

CPTEDcomplements proceduralandphysicalsecuritybyplacingemphasisonnatural
strategiesaimedatintegratingandincorporating behaviormanagement intothedesignof
humanactivityandphysicalresources.  

Whileitshouldnotbeconsideredastand-alonemitigationagainsttrespassingalongthe
LOSSANcorridor, CPTEDcanbeusedasoneevaluationcriterionforproposed
proceduralandphysicalmitigationsmeasuresforeachstudyarea. Inotherwords, doesa
proposedmitigationsupportorconflictwiththefollowingfourprinciplesofCPTED:  

Natural Surveillance: Theplacementofphysicalfeatures, activities, andpeople
tomaximizethevisibilityofpeopleandtheirsafetyandsecurity.  

Natural Access Control: Thephysicalguidanceofpeoplecomingandgoing
fromaspacebythejudicialplacementofentrances, exits, fencing, landscaping
andlighting.   
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Territorial Reinforcement: Theuseofthephysicalattributesthatexpress
ownership, suchasfences, pavement treatment, art, signage, andlandscape.  

Maintenance: Allowsforthecontinueduseofaspaceforitsintendedpurpose. It
servesasanadditionalexpressionofownership, preventsreductionofvisibility
fromlandscapingovergrowthandobstructedorinoperative lighting.  

ENGINEERINGMITIGATIONS
Theprojectteamconsideredseveraltypesofpotentialengineeringmitigationmeasures.  

PHYSICAL BARRIERS/FENCING
Barriersorfencesarephysicalmeasuresthatprovidevisiblebarriers, deterunauthorized
accessandservetodemarcateandsecurephysicalareas. Theprotection levelthata
barrierorfencemayofferisdependentuponheight, construction, thematerialused, and
anyadditionalsecurityfeatureusedtoincreaseitsperformanceoreffectiveness, suchas
barbedtapetoppingandelectronic intruderdetectionequipment.   

FencingshallbeconsistentwiththeNCTDdesignstandardsforpropertyandfacilitiesas
detailedinDesign Criteria, VolIII, LOSSAN Corridor inSanDiegoCounty.    

Fencingbothsidesoftherailroadcorridorispreferred. However, therecommendations in
Section8discussadditionalconsiderations forareassuchasDelMarwhereonlypartial
fencingmaybefeasible.  

INTRUSION DETECTION & RESPONSE SYSTEMS
Intrusiondetectionsystemsdetectunauthorized accessthroughoutthesystem. This
physicalmeasuredeters, detects, andrespondstosecurityeventswhileofferingapartial
degreeofrecovery inre-establishing integrityofasiteorarea. Anintrusionsystemcan
beintegratedwithCCTVandaccesscontrolsystems, aswellasusedalongperimeter
fencingandbarriersthatindicateabreachorintrusionintothesystem.   

Closed Circuit Television (CCTV): Offersdetectionandresponseelementsand
canbeusedincombination withothermitigationstoreducerisk. CCTVonits
owndoesnotgenerallydetercrime, butcanaidinpost-eventinvestigation,  
analysis, andresponse. Systemscanaidinthedetectionofsecuritythreats
whentheyaremonitoredandequippedwithresponsecapabilitiesasathreat
eventisoccurring, whichrequiresresourcesandfunding. Moreoften, aCCTV
systemprovidesvideoevidenceofoccurrences throughoutatransportsystem
aidinginresponseanddetectionofthreattargetingandreconnaissance activities
assistingposteventinvestigations. Procedures andprotocolsensurethatCCTV
capabilitiesareutilizedfully.   

TheprojectteamevaluatedthreetypesofCCTVcameras:  

1) Fixed Cameras: Staticpositionthatprovidescontinuousandfixedareas
offocuswithreliabilityinimageframingduringrecordingandtheoption
forintegrating intrusion/notificationdetection.  

2) Pan-Tilt-Zoom (PTZ) Cameras: Agileandadjustable fieldofview
allowingforcoverageoflargespacesandtrackingsubjectsinalive
situation; bestdeployedasarovingcameraincombinationwithfixed
camerasforcontinuous coverageofspecificareas.  
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3) Thermal Cameras: Abilitytocapturesubjectsundetectable tothe
humaneye, particularly inpoorlightingandobstructedvisionsituations.  

Security Lighting & Speakers: Supportssurveillanceofkeyareasandassets,  
deterringunauthorized entrytoanareawhileaidingindetection. Thepositioning
andusageofbothregularandsecurity lightingispartoftheapplicationof
CPTEDbyreducingdarkareas. Thestandardoflightingisanimportant
consideration; lightingtoacertainlevelofverticallux (lightingqualityand
radiance) isnecessary tosupportCCTVandhumansurveillanceofkeyareas
andassets. Lightingmaybemotion-activatedand/orhavespeakersconnectedto
themthatfacilitateprovidingwarnings, announcements, orotherverbal
communications.  

ENFORCEMENTMITIGATIONS & PROCEDURES
Theprojectteamconsideredseveraltypesofpotentialenforcement mitigationmeasures
andrelatedprocedures. Generally, enforcementaloneisnotaneffective trespassing
mitigationmeasure. Lawenforcement/securitycannotbeateverylocationtrespassing
occursandwhenitoccurs. Butenforcementcanbepartofalayeredstrategythatuses
someorallelementsbelow.  

INCIDENT RESPONSE PROCEDURES
Responseproceduresprovideinstructionontheprocessesforcommunicating, reacting,  
andrespondingtoasecurityriskevent. Theapplicationofproceduresprovidesforthe
delay, detection, response, andrecoveryfromasecurityriskandcomplements the
agency’semergencyresponseplansandprocedures.   

Toaddresstrespassing incidents, responseproceduresmayinclude:  

Activationoflights, speakers, orotherwarningsinresponsetomonitoringalert
Dispatchoflawenforcement inresponsetomonitoringalert

VISIBLE SECURITY PRESENCE
Acompetent, permanentuniformedlawenforcementpresenceprovidesdeterrence,  
delay, detection, andresponsecapability. Anoff-sitepoliceresponsecapability reduces
thesecurity-eventdeterrencefactorproportional tothefrequencyofvisiblesite
attendance.   

Thedegreeofresponsecapability isalsosubjecttoknowledgeandtrainingprovided
respective tositeandoperation. Regular interactionwithpoliceisvitaltodetermineand
manageresponsecapabilitiesandcapacity.  

RANDOM SECURITY SWEEPS & “BLITZES” BYLAWENFORCEMENT
Conducting random, unpredictablesecuritysweepsincommontrespassingareascanbe
aneffectivedeterrent. Thismultipliestheeffectivenessofthevisiblesecuritypresence
discussedabove, bysignalingtocorridorusersthattrespassingenforcementwillbe
strong, frequent, andswift.   

SIGNAGE ALERTING TRESPASSERS TOLEGAL CONSEQUENCES
Unlikeeducation-basedsignage (discussedbelow), signagefocusedonlegal
consequences isaimedatdeterringtrespassersbyhighlighting thepunitiveaspectsof
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trespassingenforcement. Whilethesesignsarelesseffectivethanothermitigations, they
stillshouldbepostedtodiscourage trespassingandensureregulatorycompliance

EDUCATIONMITIGATIONS
Theprojectteamconsideredthefollowingtypesofpotentialeducationmitigation
measuresforeachstudyarea:  

TRAINING
RegulartrainingforNCTDstaffandfirstresponderscanhelptoidentify, enforceagainst,  
andprevent trespassinginthecorridor. Potential trainingactivities include:  

Security Awareness: Keyaspectsofsystemsecurityforrailroademployees
includingwhattolookforandwhattodo.  

First Responder: Coordinating effectiveresponsesintherailroadenvironment.  

Drills & Exercises: Playingoutscenariostoprovideinformationonresponse
readinessthatcanbeusedtoimprovepreparedness activities, includingtraining.  

Suspicious Activities & Persons: Developingandpracticingproceduresto
recognizeanddealwithsuspiciousactivitiesandpeople.  

PARTNERSHIPS
Railroadsalsocanpartnerwithlocaljurisdictionsandnonprofitorganizations todevelop
education-basedmitigations. Thishelpstherailroadextenditsreachbeyondthecorridor
andintothesurroundingcommunities, whichiswheremanytrespassersoriginate.  
Potentialopportunities include:  

PartnershipwithOperationLifesaverandlocaljurisdictions toregularinformation
sessionswithcitycouncils, schools, andcommunitygroupstoeducateresidents
ontherisksofrailroadtrespassingandtheoptionsforsafermobility.  

Partnershipwithlocalcrisispreventionservicestodevelopasuicideoutreach
campaignandtrackitseffectiveness.  

SIGNAGE FOCUSED ONEDUCATION & COMMUNICATION
Education-basedsignageislessfocusedonlegalconsequences, andmorefocusedon
helpingthereaderfindbetteroptionsthantrespassing. Thesesignsmayinclude:  

Wayfinding: Identifyingthebestroutestonearestlegalcrossings

Operation Lifesaver: Highlighting thesafetyrisksoftrespassing

Security Awareness: Urgingusersiftheyseesomethingtosaysomething

Suicide Hotline: Encouraging userstoseekhelpfroma24/7callcenter

MITIGATIONEFFECTIVENESS
Animportantmetricforevaluatingamitigationisitseffectiveness. Theeffectivenessofa
mitigationisinpartassessedbytheabilityofthemeasuretoofferdeterrence, delay,  
detection, response, and/orrecoveryqualities; somemeasuresoffermorethanone
quality.   

Forexample, fencingorbarrierscandeteranddelayathreat, whereassecuritypatrols
candeter, delay, detect, respondandrecoverfromathreat. Note, however, thatother
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factorsaffecteffectiveness; whilesecuritypatrolshavethecapacitytomitigateathreatin
multipleways, apatrollikelywillnotbepresenteverywhereatalltimes. Table12
indicatesthepropertiesofeachmitigationmeasurethatisapplicabletotrespassing.  

Table12Security & SafetyAttributes forTrespassing Mitigation Measures

Measure Attribute   Deter Delay Detect Respond Recover

Signage Partial No No No No

Perimeter Barriers (CPTED) Yes Yes No No No

Yes Partial Partial Partial NoProximity toLocal Traffic (Pedestrian
Vehicle) (CPTED)  

Yes No Yes No NoOpen Lines ofSight (CPTED –  
Absence ofBuilding orTerrain Cover)  

Area Lighting Conditions (CPTED) Yes No Yes No No

Yes No Yes No NoEmployee Security/Trespasser
Awareness Program

Staff Training Yes Yes Yes Yes Yes

LawEnforcement Response Partial No No Yes No

Security Patrols Yes Yes Yes Yes Yes

Emergency Management Planning No No No Yes Partial

No No Partial No NoCommunications & Public Affairs
Policies & Practices

Yes No No No NoPrior Publicized Responses to
Trespass

Security Access Systems Yes Yes Partial No No

Intrusion Detection andAlarms Yes No Yes No No

Surveillance Capability Yes No Yes No No
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8 MITIGATION RECOMMENDATIONS
COSTS

Thissectionprovidesamenuofoptionsforrisk-basedmitigations ineachstudyarea. In
addition, itisrecommended thatNCTDestablishanagency-widebaselineforacceptable
riskanddevelopanagency-wideriskassessmentprocessthatdefinesspecific
consequence thresholds. Definingacceptableriskandthresholdsfortheagencycreates
consistent, defensibleriskevaluationandmitigationforallagencyactions.  

PRIMARYRECOMMENDATIONSFORALLSTUDYAREAS
Thefollowingprimaryrecommendations applytoallstudyareas. Theyarelistedin
descendingorderofprioritybasedontheireffectiveness inreducingtrespassing.  

RECOMMENDATION #1: INSTALL PHYSICAL BARRIERS SUCHASFENCING
SURFACE TREATMENTS

Themosteffectivemitigationagainsttrespassing—especially the “incidental” typethatis
commoninthestudyareas—tendstobephysicalbarriers, generally fencing, atkeyentry
pointstotherailroadcorridor. Assuch, fencingisrecommended forimmediate
implementation acrossallstudyareas. Surfacetreatmentsandlandscapingdesignedin
accordancewithCPTEDprinciples (discussedinSection7) alsomaybeimplemented as
feasible.  

Asdemonstrated bythepost-mitigationriskassessments below, trespassingriskwill
remainevenwithfencinginstalledacrossallstudyareas. Theprimarysourcesof
trespasserswillbethosewhoenterthecorridor fromat-gradecrossingsandthosewho
aredetermined toenterinadifficultway, suchasbyclimbingfencesorsteepbluffs.  

Fencingbothsidesoftherailroadcorridorispreferred. However, constraints intheDel
Marstudyareamaylimitthefeasibilityoffullfencing. Inthiscase, afenceonlyonthe
inlandside—andwhereverpossibleonthecoastalside, includingatallkeyaccess
points—isstilllikelytobeaneffectivedeterrentformanypotential trespassers.  

Becausedetermined trespassersmaystillaccessthecorridorviaat-gradecrossingsor
bluffs, itisimportanttoassessthepotentialhazardthatnewfencingmaycreateby
limitingexitroutes. Whilethisisapotentialriskinnearlyallrailroadcorridors, the
installationofphysicalbarriersstillprovidesanetbenefitintermsofreducingtrespassing
andrelatedimpacts. Tomitigatetherisk, itisimportanttoensurethatallnewfencingor
surfacetreatments:  

Coverallkeyaccesspoints, withoutleavinggapsattheinterfacesbetween
physicalandnaturalbarriers.  

Arelocatedfarenoughfromtherailroadtrackstoallowtrespassers toavoid
oncomingtrains (e.g., NCTD’scurrentpolicytomaintain20.5’ oneachsideofthe
tracks).  

AsdetailedintheappendixinSection9, NCTDandtheWSPprojectteamhave
recommended newfencingacrossallstudyareas. Theprojectiscurrentlyinthe
development process.   
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RECOMMENDATION #2: INSTALL FREQUENT, CLEARSIGNAGE
INDICATING TRESPASSING RISKS
Inconjunctionwithnewfencing, strongersignageisrecommendedatfrequent intervals
alongthecorridor (500’ isagoodbenchmark) aswellasatkeyaccesspoints. The
signageshouldusegraphicsandbilingual texttoindicatethattrespassers areenteringa
restrictedareawithnoexits. Thesemeasuresalsocanbeeffectiveinreducingliability.   

Additionalsignageintheselocationsshouldprovidethefollowinginformation:  

Wayfinding: Identifyingthebestroutestonearestlegalcrossings
Operation Lifesaver: Highlighting thesafetyrisksoftrespassing
Security Awareness: Urgingusersiftheyseesomething, saysomething
Suicide Hotline: Encouraging userstoseekhelpfroma24/7callcenter

RECOMMENDATION #3: CONSTRUCT ADDITIONAL LEGAL CROSSINGS
Providingmorelegalcrossingshasproventobeveryeffectiveinreducingtrespassing,  
particularly the “incidental” typethatismostcommoninthestudyareas. However,  
installingnewcrossingsislargelyoutsidethepurviewofNCTDasarailroadoperator. As
notedbelow, NCTDcanencouragetheuseoflegalcrossingsbyinstallingwayfinding
signagethatidentifiessaferoutesfromcommontrespassingareastothosecrossings.  

TheCityofEncinitasandSANDAGaredesigninganewgrade-separatedcrossinginthe
Encinitasstudyarea (atElPortalSt/UnionSt), withadditional crossings (atGrandview
Street/HillcrestDriveorSanfordStreet/JupiterStreet) designatedashighpriorityfor
subsequent implementation. However, theseadditionalcrossingsareunfundedandlikely
manyyearsfromconstruction.  

RECOMMENDATION #4: INSTALL INTRUSION DETECTION & RESPONSE
SYSTEMS FORINTEGRATION WITHENFORCEMENT PROCEDURES
Whileintrusiondetectionandresponsesystems (includingcameras) generallydonot
detertrespassingdirectly, theystillofferseveralprimarybenefits:  

Providesvisibilityandawareness throughout therailcorridor.  
Canbesettotriggerenforcement proceduressuchasactivationofwarning
lights, soundingofaudiblewarnings, anddispatchingoflawenforcement.  
Allowsforinformationcollection tobetteridentifytrespassing trendsandfocus
futureresources.  
Providesinformation forpost-eventinvestigation, analysis, andresponse.  

RECOMMENDATION #5: IMPLEMENT EDUCATION PROGRAMS
Therecommended educationprogramsincludethefollowingelements:  

Providetrespassing-relatedsecuritytrainingtostaffandemergency responders
thatcoverswhattolookforandhowtorespond, includingdrillsandexercises.  
Establishapartnershipwithlocalcrisispreventionservicestodevelopasuicide
outreachcampaignandtrackitseffectiveness.  
UsingresourcesprovidedbyOperationLifesaver, collaboratewithlocal
jurisdictionsandschooldistrictstoimplementapublicoutreachcampaignthat
emphasizes theimportanceofsafetyintherailcorridor, andalsonotifiesthe
publicthatenforcementeffortswillbeincreasingtoprotectpublicsafety.  
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RECOMMENDATIONSFOROCEANSIDESTUDYAREA
Table13showsthreepotentialscenariosformitigationoptionsintheOceanside study
area, inascendingorderbasedonthelevelofinvestmentandanticipatedbenefits. On
thefollowingpages:  

Table14showstheestimatedcapitalcostsofeachinvestmentscenario.  
Table15evaluatestheresidualriskswithimplementation oftherecommended
mitigations.  

Table13Recommended Mitigation Options, Oceanside StudyArea

Level of Mitigations Anticipated BenefitsInvestment

Minimum – Fencingacrossentirestudyareaas Physicalbarriertotrespassing. Most
Investment proposedbyNCTD & WSP (seeAppendix for effectiveagainst “incidental” trespass

specificlocations)  mostfrequenttypeinstudyarea).  

Moderate – Minimuminvestment plus: CCTVdoesnotgenerallydeter
Investment trespassing, butcanaidinpost-event1pole, 2fixedcameras

investigation, analysis, andresponseFixedcameraspointineachdirectionof
whenappropriateproceduresareintrack, withcapabilitytointegrateintrusion place.  detectionsoftware
NoTrespassing” signageisgenerallyProcedures forresponsetointrusion

ineffectiveexceptforlegaldetectionandtrespass, includingdrillsand
protections, butsignageprovidingexercises
targeted information thataddresses
therootcausesofdifferentformsof
trespasscanreducerisk.  

High – Minimuminvestmentplus: Inadditiontothebenefitsdescribed
Investment above, thisoptionaddsawiderfield1pole, 2fixedcameras, 1PTZcamera

ofvisibilityandaddedpotentialtoFixedcameraspointineachdirectionof
warnanddetertrespassersand/ortrack, withcapabilitytointegrateintrusion
initiatelawenforcementanddetectionsoftware response.  

PTZcameraprovidestrackingand
enhancedvisualcapability

Speakers & lightstriggeredwhen
intrusionisdetected

Procedures forresponsetointrusion
detectionandtrespass, includingdrillsand
exercises

NOTE: Therecommended improvement locations arebased onanassessment ofriskandhigh-level engineering
feasibility. They were developed ataconceptual level using Google Earth and other digital tools. Allimprovements
will require further engineering evaluation anddesign.  
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CAPITAL COSTS
Table14Estimated Capital CostsofMitigation Options, Oceanside StudyArea

Item Construction Minimum Moderate High
UnitCost Investment Investment Investment

Chain LinkFence, 6’ Tall $ 40 / LF 5,400 5,400 5,400

Gate, 16’ Wide $ 3,000EA 4 4 4

Signs Every 500’ $ 100EA 11 11 11

Pole $ 50,000EA 1 1

Fixed Camera $ 40,000EA 2 2

PTZCamera $ 50,000EA 1

Motion Sensor Lights $ 10,000EA 1

Speakers Connected toLights $ 10,000EA 1

SUBTOTAL CONSTRUCTION  $ 229,100  $ 359,100  $ 429,100

Design & Engineering 15% $ 34,365  $ 53,865  $ 64,365

15% $ 34,365  $ 53,865  $ 64,365Environmental Clearance, Coastal
Permitting & Stakeholder Coordination

SUBTOTAL WITH DESIGN & PERMITTING  $ 297,830  $ 466,830  $ 557,830

40% $ 119,132  $ 186,732  $ 223,132Non-Construction Contingency (PM, CM,  
Overhead, DSDC)  

Construction Contingency 30% $ 89,349  $ 140,049  $ 167,349

TOTAL ESTIMATED CAPITAL COST  $ 506,311 $ 793,611  $ 948,311

0.51M  $ 0.79M $ 0.95M

NOTES:  
1. Costs arein2020 dollars anddonotinclude escalation.  
2. Construction unitcosts include thefollowing elements:   

a. Infrastructure: Foundation, encasements, trenching, pathway, cables, clearing/grubbing, device integration,  
software programming, testing, and commissioning.   

b. Construction: Night work, flaggers, circuit outages, safety zones, anddown time.  
3. Abbreviations: LF = linear foot; EA = each; PM = project management; CM = construction management; DSDC =  

design services during construction.  
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OPERATIONS & MAINTENANCE COSTS
Theestimatedcostsforoperationsandmaintenanceoftheequipment listedinTable13
arerelativelylow. Moderncamerasandrelatedsystemsuserelatively littleenergyand
generallyhavelowupkeeprequirements. GiventhelargenumberofcamerasthatNCTD
alreadymanages, themarginal increaseinenergyandupkeepcostsfortheseadditional
proposedunitsisexpectedtobenegligible. Theestimatedlifespanofthesystemsis10
yearsormorebeforemajorrehabilitationorreplacementwouldberequired.  

Itisnotanticipated thattheproposednewcamerasandrelatedsystemswouldrequire
additionalstaffingintheNCTDOperationsControlCenter. Thecameraswouldnot
requireconstantmonitoring, relyinginsteadonintrusion-detectionsystemstoalertNCTD
staffofpotential trespassing incidents. GiventhelargenumberofcamerasthatNCTD
alreadymanages, themarginal increaseinstaffresourcesrequiredtomanagethesenew
assetsisexpectedtobenegligible.  
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Table15Security & SafetyRiskAnalysis, Oceanside StudyArea

Threat InitialRiskRating ResidualRiskPotentialMitigationMeasuresType/ Event Rating

Trespassing – Providephysicalsecuritybarriers (fences) forcorridor – Provideperiodicpatrolandrandom
enforcementchecksagainstHarmtoSelf – Provideintrusiondetectionandresponsesystemsthatintegrate
trespassingCCTVforhigh-riskareas:  

TrainsecuritypersonneltorecognizeRestrictaccesstorailroadright-of-wayfromlegalcrossings
trespassersandtakeappropriateaction

Providesecurity-standard, motion-activatedlightingthatilluminatesto 2A-VeryHigh – 2B-High – TreatandImplementsuspiciousactivitylevelsnecessaryforotherinstalledmeasures (e.g., CCTV)  MitigateandMonitor Monitorreportingproceduresforlocomotive
Installsignagethatprovidesthefollowinginformationrelatedto engineers/ railroadpersonnel, andthe

trespassing:  public
Suicidehotline
Seesomething/Saysomething

ConfirmcompliancewithCPTEDprinciples

ProvideperiodicpatrolandrandomTrespassing – Ensurecamerasandotherkeyassetsaretamper-resistant
enforcementchecksagainstHarmto – Providephysicalsecuritybarriers (fences) forcorridor
trespassingSystem Provideintrusiondetectionandresponsesystemsthatintegrate

TrainsecuritypersonneltorecognizeCCTVforhigh-riskareas:  
trespassersandtakeappropriateaction

Restrictaccesstorailroadright-of-wayfromlegalcrossings
Implementsuspiciousactivity 1B-VeryHigh – 1C-High – TreatandProvidesecurity-standard, motion-activatedlightingthatilluminatesto reportingproceduresforlocomotive MitigateandMonitor Monitorlevelsnecessaryforotherinstalledmeasures (e.g., CCTV)  engineers/ railroadpersonnel, andthe

Installsignagethatprovidesthefollowinginformationrelatedto public
trespassing:  

OperationLifesaver
Seesomething/Saysomething

ConfirmcompliancewithCPTEDprinciples

Trespassing – Ensurecamerasandotherkeyassetsaretamper-resistant – Provideperiodicpatrolandrandom
enforcementchecksagainstIncidental – Providephysicalsecuritybarriers (fences) forcorridor
trespassing

Provideintrusiondetectionandresponsesystemsthatintegrate
TrainsecuritypersonneltorecognizeCCTVforhigh-riskareas:  

trespassersandtakeappropriateaction
Restrictaccesstorailroadright-of-wayfromlegalcrossings
Providesecurity-standard, motion-activatedlightingthatilluminatesto 2A-VeryHigh – 2B-High – Treatand

levelsnecessaryforotherinstalledmeasures (e.g., CCTV)  MitigateandMonitor Monitor
Installsignagethatprovidesthefollowinginformationrelatedto

trespassing:  
OperationLifesaver
Wayfindingtosafecrossing
Legalconsequences

ConfirmcompliancewithCPTEDprinciples
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RECOMMENDATIONSFORENCINITASSTUDYAREA
Table16showsthreepotentialscenariosformitigationoptionsintheEncinitasstudy
area, inascendingorderbasedonthelevelofinvestmentandanticipatedbenefits. On
thefollowingpages:  

Table17showstheestimatedcapitalcostsofeachinvestmentscenario.   
Table18evaluates theresidualriskswithimplementation oftherecommended
mitigations.  

Table16Recommended Mitigation Options, Encinitas StudyArea

Level of Mitigations Anticipated BenefitsInvestment

Minimum – Fencingacrossentirestudyareaas Physicalbarriertotrespassing. Most
Investment proposedbyNCTD & WSP (seeAppendix for effectiveagainst “incidental” trespass

specificlocations)  mostfrequenttypeinstudyarea).  
Signageforsuicideprevention, wayfinding,  

OperationLifesaver, securityawareness

Moderate – Minimuminvestmentplus: CCTVdoesnotgenerallydeter
Investment trespassing, butcanaidinpost-event1pole, 2fixedcameras

investigation, analysis, andresponseFixedcameraspointineachdirectionof
whenappropriateproceduresareintrack, withcapabilitytointegrateintrusion place.  detectionsoftware
NoTrespassing” signageisgenerallyProcedures forresponsetointrusion

ineffectiveexceptforlegaldetectionandtrespass, includingdrillsand
protections, butsignageprovidingexercises
targeted information thataddresses
therootcausesofdifferentformsof
trespasscanreducerisk.  

High – Minimuminvestmentplus: Inadditiontothebenefitsdescribed
Investment above, thisoptionaddsawiderfield1pole, 2fixedcameras, 1PTZcamera

ofvisibilityandaddedpotentialtoFixedcameraspointineachdirectionof
warnanddetertrespassersand/ortrack, withcapabilitytointegrateintrusion
initiatelawenforcementanddetectionsoftware response.  

PTZcamerasprovidetrackingand
enhancedvisualcapability

Speakers & lightstriggeredwhen
intrusionisdetected

Procedures forresponsetointrusion
detectionandtrespass, includingdrillsand
exercises

NOTE: Therecommended improvement locations arebased onanassessment ofriskand high-level engineering
feasibility. They were developed ataconceptual level using Google Earth and other digital tools. Allimprovements
will require further engineering evaluation anddesign.  
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CAPITAL COSTS
Table17Estimated Capital CostsofMitigation Options, Encinitas StudyArea

Item Construction Minimum Moderate High
UnitCost Investment Investment Investment

Chain LinkFence, 6’ Tall $ 40 / LF 26,500 26,500 26,500

Gate, 16’ Wide $ 3,000EA 15 15 15

Signs Every 500’ $ 100EA 53 53 53

Pole $ 50,000EA 1 1

Fixed Camera $ 40,000EA 2 2

PTZCamera $ 50,000EA 1

Motion Sensor Lights $ 10,000EA 1

Speakers Connected toLights $ 10,000EA 1

SUBTOTAL CONSTRUCTION  $ 1,080,300  $ 1,210,300  $ 1,280,300

Design & Engineering 15% $ 162,045  $ 181,545  $ 192,045

15% $ 162,045  $ 181,545  $ 192,045Environmental Clearance, Coastal
Permitting & Stakeholder Coordination

SUBTOTAL WITH DESIGN & PERMITTING  $ 1,404,390  $ 1,573,390  $ 1,664,390

40% $ 561,756  $ 629,356  $ 665,756Non-Construction Contingency (PM, CM,  
Overhead, DSDC)  

Construction Contingency 30% $ 421,317  $ 472,017  $ 499,317

TOTAL ESTIMATED CAPITAL COST  $ 2,387,463 $ 2,674,763  $ 2,829,463

2.39M  $ 2.67M $ 2.83M

NOTES:  
1. Costs are in2020 dollars anddonot include escalation.  
2. Construction unitcosts include thefollowing elements:   

a. Infrastructure: Foundation, encasements, trenching, pathway, cables, clearing/grubbing, device integration,  
software programming, testing, and commissioning.   

b. Construction: Night work, flaggers, circuit outages, safety zones, anddown time.  
3. Abbreviations: LF = linear foot; EA = each; PM = project management; CM = construction management; DSDC =  

design services during construction.  
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OPERATIONS & MAINTENANCE COSTS
Theestimatedcostsforoperationsandmaintenanceoftheequipment listedinTable16
arerelatively low. Moderncamerasandrelatedsystemsuserelatively littleenergyand
generallyhavelowupkeeprequirements. GiventhelargenumberofcamerasthatNCTD
alreadymanages, themarginal increaseinenergyandupkeepcostsfortheseadditional
proposedunitsisexpectedtobenegligible. Theestimatedlifespanofthesystemsis10
yearsormorebeforemajorrehabilitationorreplacementwouldberequired.  

Itisnotanticipatedthattheproposednewcamerasandrelatedsystemswouldrequire
additionalstaffingintheNCTDOperationsControlCenter. Thecameraswouldnot
requireconstantmonitoring, relyinginsteadonintrusion-detectionsystemstoalertNCTD
staffofpotential trespassing incidents. GiventhelargenumberofcamerasthatNCTD
alreadymanages, themarginal increaseinstaffresourcesrequiredtomanagethesenew
assetsisexpectedtobenegligible.  

SPECIAL CONSIDERATIONS INENCINITAS STUDYAREA
TheEncinitasstudyareahasseveralspecialconsiderations thatarelikelytoinfluence
thephysical, financial, andpoliticalfeasibilityoftheproposedmitigations:  

Potential Community Opposition: Inthepast, communitymembershave
expressedoppositiontofencingandotherdevelopment inthissectionoftherail
corridor.   

Modification ofFence Standards: NCTD’sstandardfenceis6’ footchainlink,  
whichtheCityofEncinitasrecentlyopposedinthesouthernsectionofitsrail
corridor. Inthisarea, anew4’ post-and-cablefencewasinstalledinlieuofthe6’  
chainlink, withtheCityagreeingtocoverthecostdifferenceandacceptthe
associated liability. However, the4’ post-and-cablefenceismucheasiertoclimb,  
cut, orotherwisebypass, makingitlesseffectiveinpreventingtrespassing.  
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Table18Security & SafetyRiskAnalysis, Encinitas StudyArea

Threat InitialRiskRating ResidualRiskPotentialMitigationMeasuresType/ Event Rating

Trespassing – Providephysicalsecuritybarriers (fences) forcorridor – Provideperiodicpatrolandrandom
enforcementchecksagainstHarmtoSelf – Provideintrusiondetectionandresponsesystemsthatintegrate
trespassingCCTVforhigh-riskareas:  

TrainsecuritypersonneltorecognizeRestrictaccesstorailroadright-of-wayfromlegalcrossings
trespassersandtakeappropriateaction

Providesecurity-standard, motion-activatedlightingthatilluminatesto 2A-VeryHigh – 2B-High – TreatandImplementsuspiciousactivitylevelsnecessaryforotherinstalledmeasures (e.g., CCTV)  MitigateandMonitor Monitorreportingproceduresforlocomotive
Installsignagethatprovidesthefollowinginformationrelatedto engineers/ railroadpersonnel, andthe

trespassing:  public
Suicidehotline
Seesomething/Saysomething

ConfirmcompliancewithCPTEDprinciples

ProvideperiodicpatrolandrandomTrespassing – Ensurecamerasandotherkeyassetsaretamper-resistant
enforcementchecksagainstHarmto – Providephysicalsecuritybarriers (fences) forcorridor
trespassingSystem Provideintrusiondetectionandresponsesystemsthatintegrate

TrainsecuritypersonneltorecognizeCCTVforhigh-riskareas:  
trespassersandtakeappropriateaction

Restrictaccesstorailroadright-of-wayfromlegalcrossings
Implementsuspiciousactivity 1B-VeryHigh – 1C-High – TreatandProvidesecurity-standard, motion-activatedlightingthatilluminatesto reportingproceduresforlocomotive MitigateandMonitor Monitorlevelsnecessaryforotherinstalledmeasures (e.g., CCTV)  engineers/ railroadpersonnel, andthe

Installsignagethatprovidesthefollowinginformationrelatedto public
trespassing:  

OperationLifesaver
Seesomething/Saysomething

ConfirmcompliancewithCPTEDprinciples

Trespassing – Ensurecamerasandotherkeyassetsaretamper-resistant – Provideperiodicpatrolandrandom
enforcementchecksagainstIncidental – Providephysicalsecuritybarriers (fences) forcorridor
trespassing

Provideintrusiondetectionandresponsesystemsthatintegrate
TrainsecuritypersonneltorecognizeCCTVforhigh-riskareas:  

trespassersandtakeappropriateaction
Restrictaccesstorailroadright-of-wayfromlegalcrossings

Enforcenoparkingininformalparking
Providesecurity-standard, motion-activatedlightingthatilluminatesto 2A-VeryHigh – 2B-High – Treatandareasandcoordinatewithnearby

levelsnecessaryforotherinstalledmeasures (e.g., CCTV)  MitigateandMonitor Monitorbusinessesforthemtoprovideformal
Installsignagethatprovidesthefollowinginformationrelatedto parking

trespassing:  
OperationLifesaver
Wayfindingtosafecrossing
Legalconsequences

ConfirmcompliancewithCPTEDprinciples
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RECOMMENDATIONSFORDELMARSTUDYAREA
Table19showsthreepotentialscenariosformitigationoptionsintheDelMarstudyarea,  
inascendingorderbasedonthelevelofinvestmentandanticipatedbenefits. Onthe
followingpages:  

Table20showstheestimatedcapitalcostsofeachinvestmentscenario.   
Table21evaluates theresidualriskswithimplementation oftherecommended
mitigations.  

Table19Recommended Mitigation Options, DelMarStudyArea

Levelof Mitigations Anticipated BenefitsInvestment

Minimum – Fencingacrossentirestudyareaas Physicalbarriertotrespassing. Most
Investment proposedbyNCTD & WSP (seeAppendix) effectiveagainst “incidental” trespass

mostfrequenttypeinstudyarea).  Signageforsuicideprevention,  
wayfinding, OperationLifesaver, security
awareness

CCTVdoesnotgenerallydeterModerate – Minimuminvestmentplus:  
trespassing, butcanaidinpost-eventInvestment 10poles, 10fixedcameras
investigation, analysis, andresponse

Camerasworktogethertoprovide whenappropriateprocedures arein
east-westandnorth-southcoverage place.  
alongthetrack. Allhavecapabilityto

NoTrespassing” signageisgenerallyintegrateintrusiondetectionsoftware
ineffectiveexceptforlegalprotections,  

Procedures forresponsetointrusion butsignageprovidingtargeted
detectionandtrespass, includingdrillsand information thataddressestherootexercises

causesofdifferentformsoftrespass
canreducerisk.  

High – Minimuminvestmentplus: Inadditiontothebenefitsdescribed
Investment above, thisoptionaddsawiderfieldof10poles, 10fixedcameras, 10PTZ

visibilityandaddedpotential towarnFixedcamerasworktogetherto
anddetertrespassersand/orinitiateprovideeast-westandnorth-south lawenforcementandresponse.  coveragealongthetrack. Allhave

capability tointegrateintrusiondetection
software

PTZcamerasprovidetrackingand
enhancedvisualcapability

Speakers & lightstriggeredwhen
intrusionisdetected

Procedures forresponsetointrusion
detectionandtrespass, includingdrillsand
exercises

NOTE: Therecommended improvement locations arebased onanassessment ofriskand high-level engineering
feasibility. They were developed ataconceptual level using Google Earth and other digital tools. Allimprovements
will require further engineering evaluation anddesign.  
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CAPITAL COSTS
Table20Estimated Capital CostsofMitigation Options, DelMarStudyArea

Item Construction Minimum Moderate High
UnitCost Investment Investment Investment

Chain LinkFence, 6’ Tall $ 40 / LF 7,400 7,400 7,400

Chain LinkFence, 6’ Tall, WestBluff $ 50 / LF 5,500 5,500 5,500

Gate, 16’ Wide $ 3,000EA 14 14 14

Signs Every 500’ $ 100EA 15 15 15

Pole $ 50,000EA 10 10

Fixed Camera $ 40,000EA 10 10

PTZCamera $ 50,000EA 10

Motion Sensor Lights $ 10,000EA 10

Speakers Connected toLights $ 10,000EA 10

SUBTOTAL CONSTRUCTION  $ 614,500  $ 1,514,500  $ 2,214,500

Design & Engineering 15% $ 92,175  $ 227,175  $ 332,175

15% $ 92,175  $ 227,175  $ 332,175Environmental Clearance, Coastal
Permitting & Stakeholder Coordination

SUBTOTAL WITH DESIGN & PERMITTING  $ 798,850  $ 1,968,850  $ 2,878,850

25% $ 199,713  $ 492,213  $ 719,713Bluff-Related Contingency for
Construction Access

15% $ 119,828  $ 295,328  $ 431,828Allowance forReinforcement Against
Vandalism

40% $ 319,540  $ 787,540  $ 1,151,540Non-Construction Contingency (PM, CM,  
Overhead, DSDC)  

Construction Contingency 30% $ 239,655  $ 590,655  $ 863,655

TOTAL ESTIMATED CAPITAL COST  $ 1,677,585 $ 4,134,585 $ 6,045,585

1.68M $ 4.13M $ 6.05M

NOTES:  
1. Costs are in2020 dollars anddonot include escalation.  
2. Construction unitcosts include thefollowing elements:   

a. Infrastructure: Foundation, encasements, trenching, pathway, cables, clearing/grubbing, device integration,  
software programming, testing, and commissioning.   

b. Construction: Night work, flaggers, circuit outages, safety zones, anddown time.  
3. Abbreviations: LF = linear foot; EA = each; PM = project management; CM = construction management; DSDC =  

design services during construction.  
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OPERATIONS & MAINTENANCE COSTS
Theestimatedcostsforoperationsandmaintenanceoftheequipment listedinTable19
arerelatively low. Moderncamerasandrelatedsystemsuserelatively littleenergyand
generallyhavelowupkeeprequirements. GiventhelargenumberofcamerasthatNCTD
alreadymanages, themarginal increaseinenergyandupkeepcostsfortheseadditional
proposedunitsisexpectedtobenegligible. Theestimatedlifespanofthesystemsis10
yearsormorebeforemajorrehabilitationorreplacementwouldberequired.  

Itisnotanticipatedthattheproposednewcamerasandrelatedsystemswouldrequire
additionalstaffingintheNCTDOperationsControlCenter. Thecameraswouldnot
requireconstantmonitoring, relyinginsteadonintrusion-detectionsystemstoalertNCTD
staffofpotential trespassing incidents. GiventhelargenumberofcamerasthatNCTD
alreadymanages, themarginal increaseinstaffresourcesrequiredtomanagethesenew
assetsisexpectedtobenegligible.  

SPECIAL CONSIDERATIONS INDELMARSTUDY AREA
TheDelMarstudyareahasseveralspecialconsiderations thatarelikelytoinfluencethe
physical, financial, andpoliticalfeasibilityoftheproposedmitigations:  

Bluff Stability & SANDAG Coordination: SANDAGiscurrentlypreparingto
conductaslopestabilizationprojectalongtheDelMarbluffsinthestudyarea,  
betweenMP244.1andMP245.7. Thisincludestheinstallationofpiles, lagging
andretainingwalls, andotherdrainageanderosioncontrol improvements. Any
proposedtrespasser mitigations—includingfencing, poles, andrelatedcabling— 
shouldbeinstalled incoordinationwiththestabilizationproject, whichiscurrently
scheduledforconstruction in2021-2022. Installingnewfacilitiespolespriorto
thisprojectmayincurhigherfoundationcostsgiventheuncertaintyofthe
stabilizationofthesoil. Inaddition, thiscouldrequireremovalandreplacementof
thenewfacilitiesoncethestabilizationprojectisunderway.  

Atthispreliminaryplanninglevel, thecapitalcostestimatesfortheDelMarstudy
areaincludea25% allowanceforthesebluff-relatedconstraints.  

Potential Community Opposition: Inthepast, communitymembershave
expressedoppositiontofencing, cameras, andotherdevelopment inthissection
oftherailcorridor.   

Vandalism: NCTDreportsfrequentvandalisminthispartofthecorridor, oftento
signspostedattheendsofeast-weststreets. Asnotedabove, thecapitalcost
estimatesfortheDelMarstudyareaincludea15% allowanceforpotential
physicalreinforcement, whichcouldincludemountingtheproposedequipment
higherthannormalorindifficult-to-accesslocations.  
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Table21Security & SafetyRiskAnalysis, DelMarStudyArea

Threat InitialRiskRating ResidualRiskPotentialMitigationMeasuresType/ Event Rating

Trespassing – Providephysicalsecuritybarriers (fences) forcorridor – Provideperiodicpatrolandrandom
enforcementchecksagainstHarmtoSelf – Provideintrusiondetectionandresponsesystemsthatintegrate
trespassingCCTVforhigh-riskareas:  

TrainsecuritypersonneltorecognizeRestrictaccesstorailroadright-of-wayfromlegalcrossings
trespassersandtakeappropriateaction

Providesecurity-standard, motion-activatedlightingthatilluminatesto 2A-VeryHigh – 2B-High – TreatandImplementsuspiciousactivitylevelsnecessaryforotherinstalledmeasures (e.g., CCTV)  MitigateandMonitor Monitorreportingproceduresforlocomotive
Installsignagethatprovidesthefollowinginformationrelatedto engineers/ railroadpersonnel, andthe

trespassing:  public
Suicidehotline
Seesomething/Saysomething

ConfirmcompliancewithCPTEDprinciples

ProvideperiodicpatrolandrandomTrespassing – Ensurecamerasandotherkeyassetsaretamper-resistant
enforcementchecksagainstHarmto – Providephysicalsecuritybarriers (fences) forcorridor
trespassingSystem Provideintrusiondetectionandresponsesystemsthatintegrate

TrainsecuritypersonneltorecognizeCCTVforhigh-riskareas:  
trespassersandtakeappropriateaction

Restrictaccesstorailroadright-of-wayfromlegalcrossings
Implementsuspiciousactivity 1B-VeryHigh – 1C-High – TreatandProvidesecurity-standard, motion-activatedlightingthatilluminatesto reportingproceduresforlocomotive MitigateandMonitor Monitorlevelsnecessaryforotherinstalledmeasures (e.g., CCTV)  engineers/ railroadpersonnel, andthe

Installsignagethatprovidesthefollowinginformationrelatedto public
trespassing:  

OperationLifesaver
Seesomething/Saysomething

ConfirmcompliancewithCPTEDprinciples

Trespassing – Ensurecamerasandotherkeyassetsaretamper-resistant – Provideperiodicpatrolandrandom
enforcementchecksagainstIncidental – Providephysicalsecuritybarriers (fences) forcorridor
trespassing

Provideintrusiondetectionandresponsesystemsthatintegrate
TrainsecuritypersonneltorecognizeCCTVforhigh-riskareas:  

trespassersandtakeappropriateaction
Restrictaccesstorailroadright-of-wayfromlegalcrossings
Providesecurity-standard, motion-activatedlightingthatilluminatesto 2A-VeryHigh – 2B-High – Treatand

levelsnecessaryforotherinstalledmeasures (e.g., CCTV)  MitigateandMonitor Monitor
Installsignagethatprovidesthefollowinginformationrelatedto

trespassing:  
OperationLifesaver
Wayfindingtosafecrossing
Legalconsequences

ConfirmcompliancewithCPTEDprinciples
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9 APPENDIX: PROPOSED FENCING
LOCATIONS

In2019NCTDproposednewfencingthroughout thestudyareas. Aspartofthisstudy,  
WSPreviewedandrecommended refinements tothefencelocations, asdetailedinthe
attachedmapswhichwereadaptedfromtheoriginalsbyNCTD.   

Note: Therecommended fence locations arebasedonanassessment ofriskandhigh- 
levelengineering feasibility. Theyweredeveloped ataconceptual levelusingGoogle
Earthandotherdigital tools. Anyfencingorother improvements willrequire further
engineering evaluation anddesign.  
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BoardPolicyNo. 18
RailroadCrossingQuietZonesandWaysideHornSystems

Summary

Thispolicyaddresses accountability andliability forspecific areasofquietzonesandwayside
hornsystems implementation.  

Background

OnSeptember 18, 2006, theFederal Railroad Administration (FRA) implemented itsfinal rule
regarding requirements forthesounding oflocomotive hornsforat-gradepubliccrossings in49
CFRPart222and229, morecommonly knownastheTrainHornRule.  

49CFRPart222enablesapublicauthority (herein referred toas "City"), defined aspublic entities
responsible fortrafficcontrol andlawenforcement atpublichighway-railgrade crossings, butnot
railroads ortrainoperators, toestablish "QuietZones." Inaddition, 49CFRPart222establishes
therequirements ofCitiesorNCTDtoimplement theuseofWayside HornSystems athighway- 
railgradecrossings.  Theimplementation ofQuietZonesandWayside HornSystems allowfor
locomotive hornsnottoberoutinely sounded atpublichighway-railgradecrossings duringnormal
operations, provided minimum safety requirements andthresholds aremet.    

NCTDistheownerofandmaintains therailroad facility andrights-of-waybetween the
Orange/SanDiegoCounty boundary andtheDelMar/SanDiego Cityboundary (aportionofthe
SanDiegoSubdivision"), andbetween Oceanside andEscondido ("Escondido Subdivision").  

NCTDmaintains therailroad facilitybetween theDelMar/SanDiegoCityboundary and "E" Street
intheCityofSanDiego, pursuant toajointuseagreement.  

Certain Cities andtheCountyof SanDiegohave, ormayindicateadesire toestablish, Quiet
Zonesorimplement theuseofWayside HornSystems ontherailright-of-waywithin their
boundaries.  

NCTDdesires tocooperate with theCitieswhowishtopursue andestablish QuietZones oruse
Wayside HornSystems under thefederal regulation soastoencourage improved gradecrossing
safetyandconsistency ofdesign, construction, maintenance, andoperation oftheNCTDsystem
andrailroad infrastructure.  

Thefederal regulation enhances thesafetyofgradecrossings included within QuietZonesand
establishes afederal standard ofcare, whichpreempts staterulesandtortlawforthepurpose of
providing immunity toNCTD, theCitiesandtherailoperators against liability foraccidents atQuiet
Zonegradecrossings, ifthesupplementary safetymeasures, required bythefederal regulation,  
QuietZonesarepresent.  
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Purpose

NCTDadoptsapositionofsupport forCities whichseektodevelop andfundfutureQuietZone
andWayside Hornprojects within theirjurisdictions pursuant to49CFRPart222.  

Toensure maximum safety, uniformity andreliability ofallQuietZoneandWayside Hornrelated
facilities NCTD shalldevelop standard procedures pursuant totherequirements ofCFR49Part
222.  

LeadAgency

The City seeking toestablish aQuietZoneorWayside HornSystem within itsjurisdiction shall
actastheleadagency andshallcomply withtherequirements setforthin49CFRPart222. As
theleadagency, the City isresponsible forsecuring thefunding, permitting, andapprovals
necessary tocreateaQuietZoneorimplement aWayside HornSystemandforproducing studies
anddocumentation asmayberequired bytheregulations oradministrative policies and
procedures oftheFRA, theCalifornia PublicUtilitiesCommission (CPUC), andNCTD.  

Cost-Neutral toNCTD

Theevaluation, application, planning, development, andreviewprocesses necessary to
implement aQuietZoneorWayside HornSystem shallbecostneutral toNCTD.  Allcosts
incurred by NCTDinassociation withanyQuietZoneproject, including butnotlimited tostaff
dY\]U(!S_ĉe\\dQ d̂!VUUc(!Qdd_b Ûicm!VUUc(!U f̂Yb_^\]U d̂Q\\!cdeTYUc(!`Ub\]Ydc(!Y ĉÙSdY_^!VUUc(!V\\QW
protection feesandengineering fees, willbereimbursed bythe City underaconstruction and
maintenance agreement ("Construction andMaintenance Agreement").  

NCTDAssistance

NCTDshalloffer itsassistance tothe City intheanalysis, planning, andreviewrequired to
evaluate theviability, design, andconstruction ofimprovements necessary toimplement aQuiet
ZoneorWayside HornSystem.  

QuietZoneandWayside HornSystem Design

Thedesignofallrailroad improvements necessary fortheimplementation ofaQuietZoneor
Wayside HornSystem shallbesupportedbyNCTDwithapproval ofapplicable regulatory entities,  
following comprehensive diagnostic reviewsandprocesses.  Saidimprovements mayinclude, but
arenotlimited to, warning devices, gates, power-outindicators, wayside horns, QuietZone
confirmation signals, exitmanagement systems, gradecrossing panels, signalsystem
modifications, additions andalterations ofsignalhousing andcases, pedestrian controldevices,  
third-partyutility connections, relocations, modifications, upgrades, andin-pavement loop
detectors, ifapplicable.  

Thedesignandcostsassociated withallnon-railroad itemsincluding butnotlimited topaving,  
striping, pavement signage, curbs, medians, roadway signage, in-pavement loopdetectors, and
other trafficandpedestrian control devices shallbetheresponsibility ofthe City andshallbe
coordinated withthedesignofrailroad improvements, asprovided in the Construction and
Maintenance Agreement.  

26Page of



BoardPolicyNo. 18 RailroadCrossingQuietZonesandWaysideHornSystemsS

Construction andMaintenance Agreement

NCTDandeachCitywillenter intoaConstruction andMaintenance Agreement, which willcontain
allthepertinent provisions concerning theconstruction andmaintenance ofthecrossing
improvements, right-of-entryanduseprovisions, relocation provisions, indemnification and
insurance provisions, andthecooperation ondefense provisions.  

Construction

Theconstruction ofallrailroad improvements necessary fortheimplementation ofaQuietZone
orWayside HornSystem shallbesupported byNCTD.  

QuietZonesandWayside HornSystems willbeconstructed inamanner astonotinterfere with
thesafeuseoftherailroad corridorduringandsubsequent toconstruction.  

TheConstruction andMaintenance Agreement shallprovide thattheCityshallpaytheestimated
costofdesignandconstruction ofallrailroad improvements necessary fortheimplementation of
theQuietZoneorWayside HornSystem toNCTD, inadvance.  

IftheCitydecides todesignandconstruct therailroad improvements themselves, NCTD and
D8J9mc!IYW Q̂\\!:ŴY ÛUb!_V!HUS_bT!gY\\\\!RU!bUaeYbUT!d_!bUfYUg!Q T̂!Q`b̀_fU!Q\\\\!TUcYW^!TbQgY^Wc! 
andwillproviTU!HQY\\b_QT!IYW Q̂\\!?ĉÙSdY_^!Qd!dXU!8Ydimc!S_cd*!JXU!8Ydi!cXQ\\\\!Q̀i!dXU!UcdY\]QdUT! 
costofdesign reviewandinspection inadvance.  

The City shallberesponsible fortheconstruction andcostofallnon-railroad items. Allnon- 
railroad related workshallbecoordinated withrailroad improvements tobeconstructed byNCTD,  
asprovided intheConstruction andMaintenance Agreement.  

Maintenance

Pursuant totheConstruction andMaintenance Agreement, NCTDshallprovide required
maintenance foradditions toand/ormodifications ofanyrailroad equipment improvements
necessary fortheimplementation oftheQuietZone, bothforexisting andforneworexpanded
at-gradepubic crossings. TheConstruction andMaintenance Agreement shallspecify theportion
ofthecostoftherequired maintenance which shallbepassedontothe Cities. Wayside Horn
Systems shallbemaintained bytheCity.  

Indemnification

EachCityshall indemnify, defend, andholdharmless NCTDanditsBoard, andeachmember of
theBoard, theNatio ,  Q\\!HQY\\b_QT!FQccU^WUb!8_b`_bQdY_^!&k6\]dbQ\[l'(!dXU!7DI<HQY\\gQi!&k7DI<l' 

andanydXU!I_edXUb^!8Q\\YV_b ŶQ!HQY\\b_QT!6edX_bYdi!&kI8HH6l'(!(!FQSYVYS!Ie^!HQY\\b_QT!&kFIHHl'! 
otherentityperforming maintenance workontheright-of-way, andanyotherentityproviding
passenger railoperation services forNCTDontheright-of-way, andanyotherentityproviding
dispatch services toNCTDfortheright-of-way, theirofficers, agents, andemployees

reasonable attorneys' feesandk\\T̂U\] ŶdUUcl'(!Vb_\]!Q î!Q T̂!Q\\\\!\\YQRY\\Ydi(!\\_cc(!Uh Ù ĉU!&Y Ŝ\\eTY^W! 
otherdefense costs), demands, suits, liens, damages, costs, claims, including, butnot limited to,  
claimsforbodily injury, death, personal injury, orproperty damage, thatareincurred byor
asserted against thelndemnitees arisingoutoforconnected withafailure tocomply withthe
federal ruleandanynegligent actsoromissions onthepartoftheCity, itscouncil, officers, agents,  
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contractors, oremployees underorinconnection withanywork, authority orjurisdiction ofCity
required bythefederal ruleandrelatedtotheestablishment andoperation oftheQuietZonesor
Wayside HornSystems athighway-railcrossings.  

NCTDagrees toindemnify, defend, andholdharmless the Cities andtheir respective board
members, officers, agents, volunteers, contractors, andemployees fromanyandallliability, loss,  
expense (including reasonable attorneys' feesandotherdefense costs), demands, suits, liens,  
damages, costs, claims, including butnotlimited to, claims forbodily injury, death, personal injury,  
orproperty damage, thatareincurredbyorasserted against theCity lndemnitees arisingoutof
orconnected withanynegligent actsoromissions onthepartofNCTD, itsBoard, officers, agents,  
contractors, oremployees, underorinconnection withanywork, authority orjurisdiction
delegated toNCTDunder theConstruction andMaintenance Agreement between NCTDandthe
City.  

Insurance

1. During construction:  

a. IntheeventCitiesengage inconstruction activities within thecrossing covered by
theConstruction andMaintenance Agreement, the Cities shallcausetobe
procured andmaintained, infullforceandeffect, duringconstruction ofthesaid
improvements, general andrailroad protective insurance, asrequired byNCTD, in
theamounts, coverage, andtermsandconditions specified, andissuedby
insurance companies intheTemporary RightofEntryAgreement.  

b. NCTDshall causetobeprocured andmaintained, infullforceandeffect, during
construction oftheQuietZoneorWayside HornSystem Improvements, general
andrailroad protective insurance, andthecostofsaidinsurance shallbeacostof
construction oftheImprovements, whichshallbepassed ontotheCities.  

2. Post-construction:  

a. NCTDshallprocure andmaintain theinsurance, whichshall, ifavailable onthe
openmarket, namethe Cities asadditional insureds. Totheextent the
procurement andmaintenance oftheinsurance containing coverage forliability
resulting fromtheimplementation oftheQuietZoneorWayside HornsSystem
and/ortheimprovements required toimplement theQuietZoneorWayside Horn
System, costsmorethanapolicywithout saidcoverage, theincremental increase
ininsurance costsshallbepaidbyCityandotherCities whichhaveQuietZones
orWayside HornSystems onNCTD'sright-of-way.  The City's incremental cost
shallbedetermined onanannualbasisandwillbeproportional tothenumber of
highway-railgradecrossings withQuietZonesorWayside HornSystems within
eachCity.  

Termination

IntheeventNCTDshallbeunable toprocure liability insurance described inparagraph 10(b)  
above, theCitiesshall, attheirdiscretion, havetherighttoterminate theQuietZonedesignation
orWayside HornSystem, andthoseprovisions contained intheConstruction andMaintenance
Agreement relating toindemnification andinsurance, assetforthintheConstruction and
Maintenance Agreement.  
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Cooperation inDefense ofClaims

NCTDandeach Citywillagree intheConstruction andMaintenance Agreement tocooperate in
goodfaithinanyclaimorlitigation alleging liabilityofthe City andNCTD, toseekaprompt
disposition oftheCityandNCTD, bywayofdismissal orsummary judgment.  

Approvals

10/17/2019
BoardChair Date

10/17/2019
Executive Director Date

10/17/2019
General Counsel Date
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D RN. RN. CATEEVISION OESOLUTION OOMMENTS

10/18/2012 A 12-10DOPTED

10/17/2013 1 13-07 2013REVISION

10/16/2014 2 14-04 2014REVISION

10/20/2016 3 16-10 2016REVISION

10/17/2019 4 19-06 2019REVISION

66Page of


