fakems COUNTY or
= SAN MATEO

2021 Multijurisdictional

Local Hazard Mitigation Plan

Volume 1—Planning-Area-Wide Elements

October | 2021 @ TETRA TECH







2021 Multijurisdictional
Local Hazard Mitigation Plan

October 2021

PREPARED FOR PREPARED BY

County of San Mateo Department of Emergency Management Tetra Tech

501 Winslow 1999 Harrison St., Suite 500

Redwood City, CA 94063 Oakland, CA 94612
510-302-6300 | tetratech.com

Tetra Tech Project #103s7389

\ltts121fs1\Data\EMCR _Projects\California\SanMateoCounty\HMP_2021_103S7389\Plan Development\Plan Documents\2021-10_Final\2021-10-18_SanMateoHMP_Vol1_AdoptionDraft.docx






CONTENTS

EXeCUtive SUMMANY .....cooeeeiiieeiee et Xix

Part 1. BACKGROUND AND METHODS

1. Introduction 1-1
1.1 Why Prepare ThiS PIANT .........coiiiiiiiieiieiecie ettt ettt ettt et ste e s tae s aaesabeeaveeabeesraenenenees 1-1
1.2 Who Will Benefit from This Plan?.........ccccooiiiiiiiii ettt 1-2
1.3 HOW t0 USE ThiS PIaN....c.uiiiiiiiiiiieeeee ettt ettt st et 1-2
2. San Mateo County Hazard Mitigation Planning 2-1
2.1 PTEVIOUS PLANS ...contiiiiiei ettt ettt ettt et e b e s bt e s et e et e ebeenbeesbeesateeas 2-1
2.2 Reasons for the 2021 UPAAte.........cccuiiiriiiiiiieeieeeieectee ettt etee ettt ve e e stv e e s aeeeaaeesaseesssaeesssaessseeanes 2-2
2.3 Plan Changes CroSSWalk ........cooioiiiiiiiieie ettt sttt e sbe e st e s 2-4
3. Plan Development Methodology 3-1
3.1 Formation of the Core Planning TEAM ............cccvevieriiieciieiieiierierte e eieeseeseeseeesereesreeseesseees 3-1
3.2 Establishment of the Planning Partnership..........ccccoecveeiieriiiiienieniececieeeeeeee e 3-2
3.3 Defining the Planning AT@a..........cccccueeeiieriieriienieiieeieete et eteeseeseeesesesseesseeseessaessaesssesssesssessseesseeses 3-3
3.4 The Steering COMIMITIEE. .......cccverierireiieieesieeseeseesteereeseesseesseesseesssessseasseessaessaesssesssessseessessessseesses 3-3
3.5 Coordination With Other AZENCICS.......c.eecvvirieerierieeieeieeieereeseeseeeseesreesseesseesseesseesssesssessseesseesseeses 34
3.6 Review Of EXIStING PIOZIAMS ... ....cccoviiiieiiiiiesiieceeste et ere et e steeseaessseenseessaessaessaessnesssessseesseessesnsns 34
3.7 PUDBIIC INVOLVEIMENL. .....ceiiiiiieiiieeeee ettt ettt et ettt st e s et b et ebe e enee 3-5
3.8 Plan Development Chronology/MIleStONES. ........ccvereereeriieriieerieiiesieesieseeseesreeseeseesseesseesssessnenns 3-13
4. San Mateo County Profile 4-1
4.1 HIStOTICAL OVETVIEW.......eeiiiiiiieiietietcete ettt ettt ettt et e s bt et esbe e e s bt eat e aeebeemte bt eseentesbeeneenteeneans 4-1
4.2 PRYSICAL SEELINZ ..e.vviiviieiieiieriieseeste et et eteestestteseressbeesseessaesseesssesssessseasseesseesseesssessseasseesseesseesseesssenns 4-3
4.3 DEVEIOPIMIENIL ....eeuviieerieiiieteerieesteeeteereeeteete e seesseesssessseasseessaeseesssesssessseasseesseesseesssessseassessseesseesseenseenns 4-6
4.4 DEIMOZIAPINICS ... eeuvieieieieieerieteesieeseestestessseaseaseesseesseesssesssessseesseessesssessssesssessseesseesseesseesssssssesssenssens 4-13
E B 2 o703 310111 PSP 4-18
5. Hazards of Concern 5-1
5.1 Major Past HAZard EVENLS .......c.cccviiiiiiiiiicitcrieeseeste ettt et eseae et e et e estaestaessaessnessnaesseesseenses 5-1
5.2 Identified Hazards Of COMCEIM. .....ccueiuiiuiiiiiieiieieit ettt ettt sttt st be e 5-2
6. Relevant Laws, Ordinances and Programs 6-1
6.1 Relevant Federal and State Agencies, Programs and Regulations...........c.ccceeeveieeiienciieeciiecniee s 6-1
6.2 Local Plans, Reports and COAES ........cccuiieiuiiiiiieeiieeciieciteesiveesteeeireesveestee e ebeesaaeesaseesssaeesssesssseeanes 6-6
6.3 Local Capability ASSESSIMENL .......cccvieiiiieiiiieiiieeiieesteeeiteeestreesreeestbeesseessseeessseeassseessseesssesesssesssseeanes 6-6
6.4 Hazard Mitigation Capabilities for Future Development...........c.ccoccveiveiiieiiiiniie e 6-8
Part 2. RISK ASSESSMENT
7. Risk Assessment Methodology 7-1
7.1 RiSk ASSESSIMENE TOOIS . ...c.uiiuieiieiieeieiieiieteet ettt et ettt et e e et e e s e e st et e sseentesesseeneenseeneenes 7-1
7.2 Risk ASSESSMENt APPIOACK ....cvviiiiieiiiiieiiecieeciee ettt e ere et ettt e st estaeeabe et e ebeestaestaesabeesbeesveenseesseenens 7-2
7.3 Sources of Data Used in Modeling and EXposure analyses .........cccccueeveveeeiieenieeeieeenieeereeeseveeeveeenns 7-5
T4 LAMTEALIONS. ...eetietieeiie ettt ettt ettt et e e bt e ettt e ate e bt e bt e bt e sbeesbeeeateeateenbeebeesbeesaeeeabesabeenbeenbeannes 7-6
8. Dam Failure 8-1
8.1 General BaCKZIOUNG.........cccvviiiiiiiiiieeie ettt sttt te e s e e steesstesebessbeenseessaesssesssesssenssennsens 8-1
TETRA TECH



2021 Multijurisdictional Local Hazard Mitigation Plan

Contents

8.2 Hazard Profile.........ccooveviiiiieiieiieieeceee et
8.3 EXPOSULC....eeiuiiieiiieeiieeiie ettt ettt e sieeeeateesteestae e sneeesneeesnees
8.4 VUINErability.......c.cccoveviirieiie et
8.5 Future Trends in Development...........cccovevevieeeieeneeneeneennenns
8.0 SCONATIO ....cuvveereeeiiereeieenteesreeteeteesteesteesseessseenseeseessaessaessnenns
8.7 ISSUECS ..ttt ettt et

9. Drought

9.1 General Background............ccecvevierieniiniieiieeesee e ene s
9.2 Hazard Profile..........cccoovveoiiiiieieieciece et
0.3 EXPOSUIE.....eeeuiieeiiieeiieeeiee ettt eeteeeiteeeiieesaeeesnteeseeessneeesnneeenes
0.4 VUInerability......c.ccoeoiiiiieiiieieeee e
9.5 Future Trends in Development............ccceeevieviienciiieniieeieeens
0.6 SCENATIO ....eoueieniieiieetie et ettt ettt ettt ettt e saee s
0.7 TSSUCS ...ttt ettt ettt ettt

10. Earthquake

10.1 General Background............ccccoiieiiiniiniiiiieeeseeeeeeeee
10.2 Hazard Profile..........cocoeiiiiiiiiieeeeeeeeee e
10.3 EXPOSUIE...cccuiiieiiieeiiiieciieeeiteeeteeeteeesiveeeteeeseveesaseeeeseessreeenes
10.4 VUulnerability........cooueeiiieiiieieie e

10.5 Future Trends in Development

10,6 SCENATIO ...t sannnas
TO.7 ISSUES vttt seessnnnnas

11. Flood

11.1 General Background..........c.ccoeceeviiniiieiiieiieieeneeee e
11.2 Hazard Profile.........ccoooeeiiiniiiiieieceeeeeee e
T1.3 EXPOSULE....eeiiiieiiieeiieeeiteeeiiee ettt ettt sbee e
11.4 VUInerability .......c.ccoviiiiiieeieeciee et

11.5 Future Trends in Development

11,6 SCENATIO ..cceevveieeieeiiiiiieeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaeeeeeeeeees
L1 7 ISSUCS vttt

12. Landslide/Mass Movements

12.1 General Background............cccceveveriiniiniieiieniesee e
12.2 Hazard Profile........c.ccccveeiienienieieciecieeeeeeee e
12.3 EXPOSUIC...eeeuiieeiieeiieeeieeeeieeeeteeeieeeenieesareesnseesseesnneeesnseennns
12.4 VUINErability......c.cccveevieeiieriieieriereeeee e e e

12.5 Future Trends in Development

12.6 SCENATIO ...vvveieeeeeeeeeeeeeeeee ettt e e e e e e e s eeaaneeeeeeeeas
T2.7 ISSUES .ooeeeeiiieieeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ettt eeeeees

13. Sea Level Rise

13.1 General Background............cccceevieriiniiniieiieiesee e
13.2 Hazard Profile..........cccooieiininieiieeeee e
13.3 EXPOSUIC...ceeuiieeiieeiieesieeeeiteeeteeeieeesneeesaeeessseesnseesneeesnseeenns
13.4 VUINErability......c.cccveeciieciieiieieriereesee e se e e

13.5 Future Trends in Development

13.6 SCENATIO ...vvvviieeeeeeeeeeeeee ettt ee e e e e e e e e eeaareeeeeeenas
I3.7 ISSUES oottt

vi

TETRA TECH



2021 Multijurisdictional Local Hazard Mitigation Plan

Contents

14. Severe Weather

14-1

14.1 General Background............ccccevviriieiienieniecie e
14.2 Hazard Profile..........cccvevieiieniiiiiciiceceeee e
14.3 Exposure and Vulnerability..........c.cceevverierieniieniieeie e
14.4 Future Trends in Development...........cccoovevierieniiencieerieeeeeeeenens
14.5 SCONATIO ..ccuveeeereeeieeieeiteitesiteste st e et e es e e teesteestaessaessseesseesseesseessnennns
T4.6 ISSUELS ..ttt

15. Tsunami

15.1 General Background...........ccccceveviriieniienienieciecee e
15.2 Hazard Profile........c.ccooverierieniiniecieeeeteee e
I5.3 EXPOSUIC...eceuiiiierieeiieeeiieeeieeeiteesveeeteeeseseessteeesseessseeesaeesssessssennes
15.4 VUulnerability........cooieiiiieiieee e
15.5 Future Trends in Development..........ccceeeveeeciirecieeeciieeiie e
15.6 SCONATIO ..cuvieiieiiie ettt ettt ettt et e sae e
I5.7 TSSUES ..ottt ettt ettt ettt ettt st st enbaeesabee e

16. Wildfire

16.1 General Background............coccoiiiiiiiiiiiiiiee e
16.2 Hazard Profile..........ccccoiriininiiiininiciciccieececeeecseceee e
16.3 EXPOSUIE.....ieiiiiieeiieieeitet ettt ettt st et sae e
16.4 VUInNerability........coceeiieiiieiieieee ettt
16.5 Future Trends in Development...........ccoooeeveiniiniiiiiieiiecececee
16.6 SCENATIO ..ottt ettt s s
167 ISSUCS .euveeeeniiiietesieeitete ettt sttt sttt ettt s e

17. Climate Change

17.1 General Background............coccoviiiiiiiiiniinieniese e
17.2 Impacts on Hazards of CONcern ...........cecceeveeneenienieeiieeseeseeeene
I7.3 ISSUCS vttt sttt et ettt sttt sttt ettt esee b e ene

18. Other Hazards of Interest

18.1 Public Health and Pandemic............ccccoeoeeiiiiiiiiiiiiccie e,
I18.2 TITOTISIM ...t e et e ettt e e ettt e ett e e e et e e e et e e e e evaee e eenaaeas
18.3 Cyber AttaCKS .....veevieiieiieiierieere et
18.4 Communication Failure..............ccooeeeeiiiiiiiiiie e,
18.5 Hazardous Materials Release ...........ccoeevvieecieeiiiiieiieeiie e
18.6 Pipeline and Tank Failure...........ccccvvviveviienienienienie e
18.7 Aircraft INCIACNTS.......cccvviieiiieiie e

19. Planning Area Risk Ranking

19.1 Probability of OCCUITENCE. ........ccverririieiieieeriieeiie e
L9.2 TIMPACT ... eiiieieeeieeeee ettt et et e e st e st esnaeesbeeenns
19.3 Equity Lens Application...........ccceevevereieerieeneeneeniesieeneeneeseesseenens
19.4 Risk Rating and Ranking............ccceevvvvievienieniienienieeie e

Part 3. MITIGATION PLAN
20. Mission Statement, Goals and Objectives

20.1 Guiding PrincCiples........ccueeviieiciieeiiieiiieeee ettt esee e e
20.2 GOALS. ..ottt ettt nes
20.3 ODJECHIVES ..uvrevriierieeiieriesieesteeeiteeveeveeteesteesteeseaeerseebeasseasseesanessseans

TETRA TECH

vii



2021 Multijurisdictional Local Hazard Mitigation Plan Contents

21. Mitigation Best Practices 21-1
21.1 Mitigation Best PraCtiCeS......eevieriiiieeiieiiieiiiesieeste e st st eteesieesteestaessaesssesnseesseessaesssesssesnsesssessses 21-1
21.2 AdAPLIVE CAPACILY ...veerieiieriieiieeieeteesttestesttesereeseesseessaesseesssesssessseesseesseesseesssessseenseessessseesssessenns 21-10

22. Recommended Planning-Area-Wide Actions 22-1
22.1 Recommended Mitigation Actions for All Partners............ccccevveveeriieecieecie e 22-1
22.2 Area-Wide Action Plan PrioritiZation ..........ccceoiiieriiiiiiienie et 22-1
22.3 Classification of Area-Wide Mitigation ACLIONS..........ceveveerieeriierierieeieereereesieeseessresreseseeseesses 22-4

23. Plan Adoption and Implementation 23-1
T B o NN (o) o5 e USRS 23-1
23.2 Plan Maintenance StIALEZY ........cccveerueerueerreesreerieesseesressesseesseesseesseesssesssesssesssesssesssessssesssesssesssesssees 23-1

References 1

Appendices

Appendix A. Hazard Mitigation Planning Equity Recommendations

Appendix B. Public Outreach Information

Appendix C. Summary of Federal and State Agencies, Programs and Regulations
Appendix D. Mapping Methods & Data Sources

Appendix E. Detailed Risk Assessment Results

Appendix F. San Mateo County Severe Weather Events Since 1950

Appendix G. FEMA Approval and Partner Adoption Resolutions

Tables

Table 2-1. Plan Changes CrOSSWALK .........c.cccuiiviieiiiiiiieiieeieiteeteeteeiteesteesteestaeesbeesseeseesssasssessseessesssesssesssessssessesns 2-5
Table 3-1. Planning PArtiers ..........ccveiieiiiiie i eie et eeeest e st e et e eveeteesteesteestaeesbeesbeesseasssasssessseesseessessseesssesssessseans 3-2
Table 3-2. Steering ComMMItEE IMEIMDETS. .......ccviiiiiiirieiieciieiteete et et e steesteesreesbeebeesbeesteesssessseesseesseessessseesssessseans 3-4
Table 3-3. Summary of OULIEACH ACHVITIES.......ccoviiirieiiiecieiieeie ettt seeetreereebe e bt esteesebesaeebeesbeesseesseesanessneans 39
Table 3-4. SUMMAry of PUDIIC IMEEHINES........ccccviieiieeiiiieeiteeciee ettt e etee et ste e et e e sbeesbeeeebeesssaeesseessseeesssessnsenas 3-14
Table 3-5. Plan Development MILESTOMNES. ........c.cccvieriieriieriieriieriesreeieereeieesseesteessaessseessessseesseesseesssesssesseenseensees 3-14
Table 4-1. Normal Precipitation and Temperatures, 1945 — 2020 .......ccccevvvereieeiiieniienienierieeie e esee e senesne e 4-4
Table 4-2. Land Use Objectives and Designations for Unincorporated San Mateo County ...........cecceveeeereennennee. 4-6
Table 4-3. Planning Area Building Counts by Occupancy Class.........cccevvverieeiiieriienienienieseeeieeieesieeseesenessneens 4-8
Table 4-4. Estimated Replacement Value of Planning Area Buildings..........c.ccccveviverienieniiniinieeieeesee e 4-8
Table 4-5. Critical Facilities by Jurisdiction and CateZOTY ..........cccvevvereerieriieeiiieieestierieesreseeeseeseesseesseessnessnenns 4-9
Table 4-6. Recent Population by JUIISAICTION. .........ccveeuieriieriierierie ettt e seesaeeae e ese e seesseesssesnseenseensens 4-13
Table 4-7. 2020 Hourly Living Wage Calculation for San Mateo COUNLY .......ccccecereriererierieneeiereneceee e 4-18
Table 5-1. Federal Disaster Declarations for Hazard Events that Affected the Planning Area............cccccvevevennne 5-1

viii TETRA TECH



2021 Multijurisdictional Local Hazard Mitigation Plan Contents

Table 6-1.
Table 6-2.

Table 7-1.
Table 7-2.

Table 8-1.
Table 8-2.
Table 8-3.
Table 8-4.
Table 8-5.

Table 9-1.
Table 9-2.

Table 10-1.
Table 10-2.

Table 10-3

Table 10-4.
Table 10-5.
Table 10-6.
Table 10-7.
Table 10-8.
Table 10-9.

Table 11-1.
Table 11-2.
Table 11-3.
Table 11-4.
Table 11-5.
Table 11-6.
Table 11-7.

Summary of Relevant Federal Agencies, Programs and Regulations............ccoceveevereniencnenncncncne. 6-1
Summary of Relevant State Agencies, Programs and Regulations.............cocevevierenennencneenienenene 6-3
Hazus Model Data Documentation—Critical FaCilities. .........cccoeeriiririininiiiinicecceeeeeeecen 7-7
Hazus Model Data DOCUMENTATION ......c.erveeieriieiieiiitieierteeitete sttt ettt see et sbe e e sbe et e st sbeenees 7-8
San Mateo County Dams with Potential to Endanger Lives and Property ..........ccocevvvevevenciencienieennen. 8-5
State of California Downstream Hazard Potential Classification ............cccecevevieneneniencneenieneeene 8-7
Exposed Population and Property in Evaluated Dam Failure Inundation Areas...........ccccceeerienenncnnee. 8-8
Distribution of Population Exposed to Dam Failure Hazard by SoVI Rating .........ccccecceveniivineneene 8-10
Loss Estimates for Dam Failure ...........cccooiiiiiiiiiniieeee et 8-11
State Drought Management Program............cccecverierierieniiieieeieeseesee e ste e eveeseeeseeessaessnesnseenseensees 9-5
Agriculture Land and % Change in San Mateo County in 2017 .......c.coecevirieieeieienieereeeeee e 9-13

Mercalli Scale and Peak Ground Acceleration COmMPAriSON.........c..ccveeeveerreervesveeveerseenseeseesnesneens 10-3
NEHRP Soil Classification SYSEEIN .........ccuievuieiuieiiiiiieiiieteeteesteesieesteeetreeveereeveesseesssesssesssesssessees 10-6
. Recent Earthquakes Magnitude 5.0 or Larger Within 100-Mile radius.........c.ccoeevveeviienieneesneennens 10-6
Additional Faults within a 50-Mile Radius.........cceceiiiiiiiiiieeeeee e 10-7
Earthquakes Modeled for Risk ASSESSIMENL.........c.ccviiviiiiiiiiiiiieitiesee et eve e et e seveereesveereas 10-14
Distribution of Population Exposed to Earthquake Hazard by SoVI Rating............cccccevveveenvennen. 10-20
Estimated Earthquake Impact on Persons ...........ccccuveeciiiiiiieiiie et 10-20
Age of Housing Units in P1anning AT€a ..........cceevvieeiiiiiiiieeiie et eiee e esreeeiveesveesveeeseveesvae e 10-21
Estimated Impact of Earthquake Scenario Events in the Planning Area ..........ccccceevveeviienieeenneens 10-22

F100d INSUTANCE SEALISTICS ...veevieriieiiieiiieieet ettt ettt et st e sttt e e b e sbtesaeeeateenbeenbeesbeesaneeas 11-7
CRS Status of Participating JUIiSAICTIONS .........eeccuiieiiieiiiieii ettt eree e veeeseae e sreeeraeesevee s 11-7
Summary of FIOOd ProbIEmMS ..ot 11-8
History Of FIOOA EVENLS .....ccoiiiiiiieiiie ettt ettt e e tve e eesta e e s ebeeeraeesseeennaeenes 11-10
Repetitive Loss Properties in San Mat€o COUNLY........cc.eevvieeeiieeriieeiieerreesreeeiveesreesieeeseveesvaeenes 11-15
Summary of Peak Discharges—San Mateo COUNLY .........ccccveieriieiiireiiieeriee e eeree e eevee e e 11-16
Summary of Still-Water Elevations the Pacific Ocean...........ccccceeecuiiiiiiiiciii e 11-19

Table 11-8. Exposed Population and Property in Mapped F1ood Zones...........ccueevvieeciiieniieeciieeie e 11-20
Table 11-9. SoVI Index Population Distribution for the 1-Percent and 0.2-Percent-Annual-Chance Flood ..... 11-23
Table 11-10. Estimated Flood Impacts on Persons and Households............cccccocviiniiiniiiiniiiciecc e 11-24
Table 11-11. Estimated Impact of a Flood Event in the Planning Area..........ccocceeieeiieniiniiniiieeseeee e 11-25

Table 12-1.
Table 12-2.
Table 12-3.
Table 12-4.

Table 13-1.
Table 13-2.
Table 13-3.
Table 13-4.

Table 14-1.
Table 14-2.
Table 14-3.
Table 14-4.

Landslide Events in San Mat€0 COUNLY .........ccouiiiiiiieciieeeieeeieeesiieeeteeesireesveeesaeesereessseeesssesssseeeens 12-3
Exposed Population and Property in Mapped Landslide Hazard Zones...........ccccoecveevvvievveeeneeennen. 12-8
Distribution of Population Exposed to Landslide Hazard by SoVI Rating..........cccccceeviinennnnnen. 12-10
Loss Estimation for Landslide ..........c.coouiiiiiiiiiiie et 12-11

Exposed Population and Property in Sea-Level RiSe Zones..........ccccuveevieeiiieeciieeniieeieeeieeevee e 13-6
Distribution of Population Exposed to Sea-Level Rise Hazard by SoVI Rating ............cccccceveeneens 13-8
Mean Depths of Flooding for Sea-Level Rise SCenarios ..........cceccvevverierciieciieierieneesee e 13-8
Loss Estimation for Sea-Level RISE.......ccciioiiiiiiiiiiieec ettt 13-8

Operational Enhanced FUjita SCALE .........ceecvieciieriiiiieiieeie ettt eseneenseense e 14-5
Beaufort Wind CRart..........coooiiiieiienieeie ettt eteete e e et e s e s sre e e enseessaessaessaesssessseessennns 14-6
Severe Weather Events in San Mateo County Since 1950.........ccoccvevierienieniienienieeieeeeieeseee e 14-9
Recurrence Probabilities for Severe Weather EVEnts ..........ccccccvvviviviieriienieniecieceeeeeeeeiee e 14-12

TETRA TECH



2021 Multijurisdictional Local Hazard Mitigation Plan Contents

Table 14-5.
Table 14-6.

Table 15-1.
Table 15-2.

High-Heat Days per Year in San Mat€o COUNLY .........ccceeriiririierinienienieeiesie ettt 14-13
Distribution of Population Exposed to Severe Weather Hazard by SoVI Rating..........c..cccceeeeee 14-17

Tsunami Events in San Mat€o COUNLY .......cccverviriiriiieriierieesiesteeteeteeieesseesseessressseenseessaessesssnessnenns 15-3
Exposed Population and Property in Evaluated Tsunami Inundation Areas...........cccceeeerervenennennee. 15-8

Table 15-3. Distribution of Population Exposed to Tsunami Hazard by SoVI Rating ..........ccccocevevvnencncnne 15-10
Table 15-4. Estimated Impact of a Tsunami Event in the Planning Area ..........c.ccccvevverieniinciennieeneeree e, 15-11
Table 16-1. Exposed Population and Property in Mapped Wildfire Hazard Zones ...........cccceeeveeeieniniencnencens 16-9
Table 16-2. Distribution of Population Exposed to Wildfire Hazard by SoVI Rating............ccccccvevvevveviiennnns 16-11
Table 16-3. Loss Estimates for Fire Hazard SEVETity ZONES .........cccevvereerieeiieeiiesieeieesieseresseeseenseesseesnessnenns 16-12
Table 18-1. Naturally Spread Diseases Seen in CalifOrnia...........cc.evcvereveereenienieenieesiieecieeieesieeseeseeseesseenseeses 18-2
Table 19-1. Equity Lens Impact Factors for Impacts on People ..........ccocvvieviieviiiiiiiecieeeeeeeevecre e 19-4
Table 21-1. Alternatives to Mitigate the Dam Failure Hazard ..............c.covivieviiiiiiiiciececeeeeeee e 21-2
Table 21-2. Alternatives to Mitigate the Drought Hazard.............c.ccovveiiiiiiiiiiiiiiiccie e 21-3
Table 21-3. Alternatives to Mitigate the Earthquake Hazard...............ccoooviviieniiiiiiiicie e 21-4
Table 21-4. Alternatives to Mitigate the Flood Hazard...............cccveiviiiiiiiiiicciccc et 21-5
Table 21-5. Alternatives to Mitigate the Landslide Hazard .............cccooovviviiiiiiniiiicciece e 21-6
Table 21-6. Alternatives to Mitigate the Severe Weather Hazard.............c.ccoooeviiiiiiiiiiiiiieececeeee 21-7
Table 21-7. Alternatives to Mitigate the Tsunami Hazard ..............cccoovviiiiiiiiiniiiiccicce e 21-8
Table 21-8. Alternatives to Mitigate the Wildfire Hazard...............ccoeeiiiiiiiniiiniiiicciecie et 21-9
Table 22-1. Action Plan—Countywide Mitigation INTHALIVES ........cccveeiiiriiiiiienieeiiecie e ere e esreesveeseesneesreesres 22-2
Table 22-2. Mitigation ACHION PriOTItY ......ccccuiiiciiieciieeciie ettt ettt et e eseteeeteeeseveesbeeesebeessseeessaeessseeassseesssenas 22-4
Table 22-3. Analysis 0f MitiZation ACHIONS ......c.cceiiieriiieeiiiestieeeeeeeteesteeeseteeereeessseessseeessseessseeessseesssesssssesssenns 22-5
Table 23-1. Plan Maintenance MAtlIX ........coceerierieiieiiteieeteet ettt sttt et e sbeesatesate s bt e bt e bt enbeesbeesaeeenteentean 23-2
Figures

Figure 3-1. Hazard Mitigation P1an Web Site ..........cociiiiiiiiiiiiieiieieecee ettt ettt v v esveesveesteesaneeaneens 3-7
Figure 3-2. Sample Pages from Survey #1 Distributed to the Public (English and Spanish versions) .................. 3-8
Figure 3-3. Sample Pages from Survey #2 Distributed to the Public (English and Chinese versions) .................. 3-8
Figure 3-4. Screenshot from June 2021 Climate Resilience Communities Virtual Meeting ............ccceeeveenenn. 3-10
Figure 3-5. Survey #1 Survey Responses by Zip Code.......ccuveriiriiiiiiiieiiciiesee st eie et sne e eseennees 3-12
Figure 3-6. Survey #2 Survey Responses by Zip COde......oocuiiriiriiiciieiieiiciee ettt snesre e ennees 3-13
FAigure 4-1. PLANDNING ATCA .....cccveeoiieieiiiiesieite et et eteeseestessteseseesseessaessaessaesssessseasseesseesseesssesssesssessseessessseesssenssenns 4-2
Figure 4-2. Land Use in Unincorporated San Mateo COUNLY ...........cccuerierieriieeiieeiiesiieseesreseeeseeseesseesseessnessnenns 4-7
Figure 4-3. Critical Facilities (1 O 2)....ccciiiiiiieiiiiieeit ettt sttt ettt e s e v e s beesbeesba e seesssesssesnseenseensens 4-10
Figure 4-4. Critical FaCilities (2 0 2)....iciiiiiiiieiiieieeit ettt sttt ettt e steestaeseaesssessseessaesseesssesssesnseesseenses 4-11
Figure 4-5. State of California and San Mateo County Population Growth per Decade............cccoeevervrrcrrnnennen. 4-14
Figure 4-6. Planning Area Age DiStriDULION ........c.eecvieiiesiieiieriesie sttt ettt e seeseesaessbeesseesseessnesssessseenseessens 4-17
Figure 4-7. Planning Area Race/Ethnicity DiStribULION ..........cccveriiriiiiiiieiiirieeree e see e eeereee e seesereenseensees 4-17
Figure 4-8. Industry in the PIanning ATCa ...........ccceeevieeiieiieiierieiie sttt et erieesteesaeseaesaessseesseesseesssesssesssessseessees 4-18
Figure 4-9. Occupations in the PIanning ATEa .........c.cccveviieriierierieniieieeeeieeseeseesnesaesseeseeseesssesssessseesseessens 4-19

TETRA TECH



2021 Multijurisdictional Local Hazard Mitigation Plan Contents

Figure 4-10
Figure 7-1.

Figure 8-1.
Figure 8-2.
Figure 8-3.
Figure 8-4.
Figure 8-5.

Figure 9-1.
Figure 9-2.
Figure 9-3.

Figure 10-1.
Figure 10-2.
Figure 10-3.
Figure 10-4.
Figure 10-5.
Figure 10-6.
Figure 10-7.
Figure 10-8.
Figure 10-9.

Figure 10-1
Figure 10-1
Figure 10-1
Figure 10-1
Figure 10-1
Figure 10-1
Figure 10-1
Figure 10-1
Figure 10-1
Figure 10-1
Figure 10-2
Figure 10-2

Figure 11-1

Figure 11-2.
Figure 11-3.
Figure 11-4.
Figure 11-5.
Figure 11-6.
Figure 11-7.

Figure 12-1.
Figure 12-2.
Figure 12-3.
Figure 12-4.

Figure 13-1.

. State of California and San Mateo County Unemployment Rate...........ccccevevereieerieeneenieenienieeiens 4-20
SoVI Map for San Mateo COUNLY ........cccvierieriierieiieeieeieesieeseesreestessseeseesseesseessseasseesseesseessesssnessseans 7-4
Locations of Dams in San Mate0 COUNLY ........c.cccveruieriirieriieieeieesieeseesresresreeseesseessnesssesssessseesses 8-4
Dam Failure Inundation Area Used for Risk ASSESSMENt ........cccecivieriiniiiininieieneeceeeeee 8-6
Number of Structures within the Dam Failure Inundation Area by Occupancy Class............cceu...... 8-9
Critical Facilities in Dam Failure Inundation Zones and Countywide ............ccoeevvevivereeneenieeninennnnns 8-9
Estimated Damage to Critical Facilities from Dam Failure.............ccccoocoiiiinnniiiniicceee, 8-11
Example Drought Index Maps (for June 2021) .......cocoviiiiiiiiiieiereeeieeees e 9-3
Hetch Hetchy Water SYSIEIM.....cccuiiiieiieiie ettt ettt ettt e staesstessbeesteesaessnesssesnseenseensens 9-6
Percent of San Mateo County Affected by Each USDM Rating, 2000 — 2021 ........cccevevevveereereennen. 9-9

Peak Acceleration (%g) with 2% Probability of Exceedance in 50 Years ........cccoocveveveriesieniennene 10-5
Significant Known Faults in the Bay Area........c.ccccveivieiieiiiiiiiiiceeieeesee e 10-8
NEHRP SOIl CIaSS ...eeutiiieiesieeieie ettt ettt sttt be et ent e se et e beeneensesseeneansesseensensesneenes 10-10
Liquefaction SUSCEPUIDILILY ....cviiviieiiieciieiie ettt ettt e e e s teestaeeaveeabeesbeeveessenens 10-11
Peak Ground Acceleration with 10% Probability of Exceedance in 50 Years..........ccccceeeveurnnenne. 10-13
Critical Facilities Constructed on NEHRP Type D and E Soils, and Countywide........................ 10-14
San Andreas Shake Map SCENATIO .......c.uieiuiiiiiieeiiiecteeeteerreeete et e e e e esbeeetaeeseaeesseeessseesseeanes 10-15
San Gregorio Shake Map SCENATIO........uieiiiiiiieeiiieciee e eeteeette st eeteeesbeeetaeeseaeesseeessseesreeenns 10-16
Butano Shake Map SCENATIO.......c.uieiiiiieiieeeieeeiteeeteeeieeesteesteeetveesveeeseeeeseseeesraeessseesssesesseessseens 10-17
0. Monte Vista Shake Map SCENATIO .......cccvvieiiieiiieeiiieeieeesiteesteeeteeesreeeteeesebeesbeeesaeessseeeseseessns 10-18
1. 100-Year ProbabilistiC SCENATIO .......ccuiriiiiiiiietiertie ettt et st e s e s 10-19
2. Critical Facility Damage Potential, 100-Year Probabilistic Earthquake ............cccccovveiniiniine. 10-23
3. Critical Facility Damage Potential, San Andreas Fault Scenario ..........cccccoeeeviiiiiinienicniennnns 10-23
4. Critical Facility Damage Potential, San Gregorio Fault Scenario ...........cccceeeeiieniniinienneenen. 10-24
5. Critical Facility Damage Potential, Butano Fault Scenario.............cccoeevvevvieeciienciieciee e 10-24
6. Critical Facility Damage Potential, Monte Vista Fault Scenario..........c.ccceeeeveeeeieeniienciee e, 10-25
7. Critical Facility Functionality, 100-Year Probabilistic Earthquake.............ccccooevvviviiinciiiennnnee. 10-25
8. Critical Facility Functionality, San Andreas Fault Scenario............ccceevvveviieeciiinciiecee e 10-26
9. Critical Facility Functionality, San Gregorio Fault Scenario ............cccccovoiiniiiiiiiiinienienieees 10-26
0. Critical Facility Functionality, Butano Fault Scenario ...........c.ccoccvveviienviiieniee e 10-27
1. Critical Facility Functionality, Monte Vista Fault SCEeNario..........ccccevvververcirereereereeseesveenenns 10-27

. Limit of Moderate Wave ACHON. ........ccciiiiriiiiieiiiiicieeierteeeteee ettt 11-4
FEMA F100d Hazard AT€as ..........c.ccoeiiiriiiiiiiiiiieicieeeeseeecee ettt 11-14
Number of Structures by Occupancy Class in the 1 Percent-Annual-Chance Flood Zone ........... 11-20
Number of Structures by Occupancy Class in the 0.2 Percent-Annual-Chance Flood Zone ........ 11-20
Critical Facilities in Mapped Flood Hazard Areas and Countywide .........c.ccecceveneeieenencenenenee. 11-21
Estimated Damage to Critical Facilities from 1% Annual Chance Flood ...........cccceeininennnncene 11-26
Estimated Damage to Critical Facilities from 0.2% Annual Chance Flood ...........cccccoceveninene 11-26

Common Types Of LandSlide. ........c.eecvieriiiiriiieiieiecreesee ettt ee s eseeseestaesenesnneens 12-2
Susceptibility to Deep-Seated Landslides..........ccoecvieciierienieniiiiieiecieeieeee e 12-6
Building Occupancy Classes in the Mapped Landslide Hazard Zones ............ccccovceeeievencenencnenne 12-8
Critical Facilities in Mapped Landslide Susceptibility Classes and Countywide...........c..cceverennn. 12-9

Sea-Level Rise Mapping for San Mateo COUNLY .........cccverierieririieeieeieereeseeseesnessesnseesseeseeens 13-4

TETRA TEC

H xi



2021 Multijurisdictional Local Hazard Mitigation Plan Contents

Figure 13-2.
Figure 13-3.

Figure 14-1.
Figure 14-2.
Figure 14-3.
Figure 14-4.
Figure 14-5.

Figure 15-1.
Figure 15-2.
Figure 15-3.
Figure 15-4.
Figure 15-5.
Figure 15-6.
Figure 15-7.

Number of Structures within the Sea Level Rise Inundation Area by Occupancy Class................ 13-6
Critical Facilities in Mapped Sea-Level-Rise Inundation Areas and Countywide............cccceeueeneene. 13-7

The Thunderstorm Life CYCIe.......cccviviiriiiiiiiieieesteree ettt st saessaestaesenesnneens 14-3
Tornado Risk Areas in the Coterminous United States ...........ccoecverierierieriieniienieeieesee e sne e 14-5
Average High Temperature Across San Mateo County in 1995 ........cociviiiiiininincneecee 14-10
Wind Zones in the United STAtES .......cccvevieriirieeiieieeieeeste ettt eie e e sreestaessresnsessseesseesseennns 14-11
Extreme Heat Projections for San Mateo COUNLY .........ccccvverierirrieenieerieenieeseesreevesreeneeseeesseenns 14-14

Common SoUrces Of TSUNAIMIS ........coueruierieriietirtieit ettt te ettt et eb et e st st besbeentesbeeneenee 15-1
Runup Distance and Height in Relation to the Datum and Shoreline............c.ccooceniriiinininncncnnen. 15-2
Tsunami Risk Areas for San Mateo COUNLY .........cccceereeriieriieeciieiieieesieeseesre e ereeseesseessaesenesnneens 15-5
Potential Tsunami Travel Times in the Pacific Ocean, in HOUTS............c.cooovveiiviiiiiiiiiiieeeeeeeeee 15-7
Number of Structures within the Tsunami Inundation Area by Occupancy Class.........c.ccccveenenen. 15-8
Critical Facilities in Tsunami Inundation Zones and Countywide .............ccceevvveereieenieencieeeneeennne. 15-9
Critical Facility Damage in the Tsunami Inundation Zone............cccceeveeieeniiininnieiieeceeeeee 15-12

Figure 15-8. 1700 Cascadia Subduction zone Earthquake Tsunami Event............ccccoceeiiiiiiiiiieiii e 15-14
Figure 16-1. CAL FIRE Wildfire Activity Statistics for San Mateo County ..........ccceeevererieeecieeneeesieeeireeenennn 16-5
Figure 16-2. Fire History Larger than 10 Acres, Santa Cruz and San Mateo Counties ...........ccceeeveercveeerereennnennn 16-6
Figure 16-3. Fire Hazard Severity Zones in San Mateo COUNLY ........c..cccvieriiieriiieniieeieeeveeevee e sveeeereeeevee s 16-7
Figure 16-4. Number of Structures by Occupancy Class in the Very High-High Wildfire Hazard Area............ 16-9
Figure 16-5. Number of Structures by Occupancy Class in the Moderate Wildfire Hazard Area........................ 16-9
Figure 16-6. Critical Facilities in Mapped Fire Hazard Severity Zones and Countywide ...........ccccceeveeniennns 16-10
Figure 17-1. Global Carbon Dioxide Concentrations OVer TIme ..........ccceevvereciiieniiieeiie e cvie e sree e 17-2
Figure 17-2. Possible Future Sea Levels for Different Greenhouse Gas Pathways ...........cccocoeeviiiiniiiiinnenen. 17-5
Figure 17-3. Maximum 1-Day Precipitation in San Mateo COUNLY ........cccceereerirnierieeieeieeeeeeee e 17-7
Figure 17-4. High-Heat Days in San Mate0 COUNLY ........cccuiiieiiieiiieiiieeiieesieeeiteeereeereeesereesveeeseseesssesessseessseeas 17-8
Figure 17-5. Average Winter Snowpack in the Sierra Nevada, Model Simulation.............cccceevvveviienciieenveeennnn. 17-9
Figure 17-6. Annual Average Area Burned, Model Simulation............cccceevveiiiiiiniieccis e 17-10
Figure 19-1. Probability Factors for Hazards of CONCEIN ...........cccviiiiiiiiiiieciic et 19-1
Figure 19-2. Impact Factors for Hazards 0f CONCEIMN ..........c.ccccviieiiiiiiieciieeciee ettt e svee e seveesveeeeveeeavee s 19-3
Figure 19-3. Weighted Impact Factors for Hazards of CONCern ..........coccvvevviieciieiiiiecie et 19-3
Figure 19-4. Impact Factors for Hazards of Concern with Equity Lens.........cccooceviriniiiiniininiierenceeseee 19-4
Figure 19-5. Weighted Impact Factors for Hazards of Concern with Equity Lens........ccccocevininiininencnennns 19-5
Figure 19-6. Total Risk Rating for Hazards of Concern (Baseline)...........cccceveveriininiiiiniininieeescee e 19-5
Figure 19-7. Total Risk Rating for Hazards of Concern (Equity Lens) ........cccoeceeviiiiciieriieniierierierieeieeveeeeeenn 19-6
Figure 19-8. Hazard Risk Ranking (Basline)..........ccccveruieruieriiniiiiieiieieeieesee s sne et ete e e sseesnneenseensaennees 19-6
Figure 19-9. Hazard Risk Ranking (EQUIty Lens)........cceovveriiriiriiniieiieieesee et eaeeve e sene e enneennees 19-7
Figure 23-1. Example Story Map COVEr Page.........cccveciiiiiieiiiiiiiie ettt st te et e e enseenneensees 23-6
TETRA TECH

Xii



2021 Multijurisdictional Local Hazard Mitigation Plan

Definitions/Acronyms

DEFINITIONS/ACRONYMS

°F—Degrees Fahrenheit

0.2 percent-annual-chance flood—The flood that has a
0.2 percent chance of being equaled or exceeded in any
given year; often referred to as the 500-year flood

1 percent-annual-chance flood—The flood that has a
1 percent chance of being equaled or exceeded in any
given year; often referred to as the 100-year flood

AB—Assembly Bill
ABAG—Association of Bay Area Governments

active shooter—A criminal attempt to kill people in a
confined and populated area.

ADA—Americans with Disabilities Act
ART— Adapting to Rising Tides Program
APl—Advanced Persistent Threat
ATC—(Federal) Air Traffic Controller

asset—Any man-made or natural feature that has value,
including people; buildings; infrastructure, such as bridges,
roads, sewers, and water systems; lifelines, such as
electricity and communication resources; and
environmental, cultural, or recreational features such as
parks, wetlands, and landmarks.

BART—Bay Area Rapid Transit System

base flood—The flood having a 1% chance of being
equaled or exceeded in any given year, also known as the
“100-year” or “1 percent annual chance” flood. The base
flood is a statistical concept used to ensure that all
properties subject to the National Flood Insurance
Program (NFIP) are protected to the same degree against
flooding.

basin—The area within which all surface water—whether
from rainfall, snowmelt, springs, or other sources—flows to
a single water body or watercourse. The boundary of a
river basin is defined by natural topography, such as hills,
mountains, and ridges. Basins are also referred to as
“watersheds.”

BAWSCA—Bay Area Water Supply Conservation Agency

benefit/cost analysis—A systematic, quantitative method
of comparing projected benefits to projected costs of a
project or policy. It is used as a measure of cost
effectiveness.

benefit—A net project outcome and is usually defined in
monetary terms. Benefits may include direct and indirect
effects. For the purposes of benefit/cost analysis of
proposed mitigation measures, benefits are limited to
specific, measurable, risk reduction factors, including
reduction in expected property losses (buildings, contents,
and functions) and protection of human life.

BLM—Bureau of Land Management

CAL FIRE—California Department of Forestry and Fire
Protection

Cal OES—California Office of Emergency Services

capability assessment—An analysis of a community’s
capacity to address threats associated with hazards. The
assessment includes two components: an inventory of an
agency’s mission, programs, and policies, and an analysis
of its capacity to carry them out.

CCR—California Code of Regulations

CDBG-DR—Community Development Block Grant
Disaster Recovery grants

CDC—Centers for Disease Control and Prevention
CEQA—California Environmental Quality Act
CFR—Code of Federal Regulations

cfs—cubic feet per second

CHP—California Highway Patrol

CIP—Capital Improvement Program

Climate Action Plan—A climate action plan is a detailed
and strategic framework for measuring, planning, and
reducing greenhouse gas emissions and related climatic
impacts. ... Climate action plans, at a minimum, include an
inventory of existing emissions, reduction goals or targets,
and analyzed and prioritized reduction actions.

Climate Adaptation Plan—The process of adjustment to
the impacts of climate change, including actions taken to
reduce the negative impacts of climate change, or to take
advantage of emerging opportunities.

climate change—A change in global or regional climate
patterns, in particular a change apparent from the mid to
late 20th century onwards and attributed largely to the
increased levels of atmospheric carbon dioxide produced
by the use of fossil fuels.

Community Rating System (CRS)—A voluntary program
under the NFIP that rewards participating communities
(provides incentives) for exceeding the minimum
requirements of the NFIP and completing activities that
reduce flood hazard risk by providing flood insurance
premium discounts.

critical facilities—Facilities and infrastructure that are
critical to the health and welfare of the population. These
become especially important after any hazard event
occurs.

CSA—County Service Area
CWA—Clean Water Act
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cyber-terrorism—An attempt to damage, disrupt, or gain
unauthorized access to a computer, computer system or
electronic communications network.

dam failure—An uncontrolled release of impounded water
due to a partial or complete breach in a dam (or levee)
that impacts its integrity.

dam—Any artificial barrier or controlling mechanism that
can or does impound or divert water.

DART—Deep ocean Assessment and Reporting of
Tsunamis

debris flow—Dense mixtures of water-saturated debris
that move down-valley, looking and behaving much like
flowing concrete. They form when loose masses of
unconsolidated material are saturated, become unstable,
and move down slope. The source of water varies but
includes rainfall, melting snow or ice, and glacial outburst
floods.

DEM—Department of Emergency Management
DFIRM—Digital Flood Insurance Rate Map
DHS—Department of Homeland Security

Disaster Mitigation Act (DMA; Public Law 106-390)—
The latest federal legislation enacted to encourage and
promote proactive, pre-disaster planning as a condition of
receiving certain federal financial assistance.

drought—The cumulative impacts of long periods of dry
weather. These can include deficiencies in surface and
subsurface water supplies and general impacts on health,
well-being, and quality of life.

DSOD—Division of Safety of Dams (California state
agency)

EAP—emergency action plan

earthquake—The shaking of the ground caused by an
abrupt shift of rock along a fracture in the earth or a
contact zone between tectonic plates.

Ecology—the branch of biology that deals with the
relations of organisms to one another and to their physical
surroundings.

Ecosystem Services— An ecosystem service is any
positive benefit that wildlife or ecosystems provide to
people. The benefits can be direct or indirect—small or
large.

EPA—Environmental Protection Agency

Epidemic—The spread of an infectious disease beyond a
local population, reaching people in a wider geographical
area. Several factors determine whether an outbreak will
become an epidemic: the ease with which the disease
spreads from vectors, such as animals, to people, and the
ease with which it spreads from person to person.

Equity—the absence of avoidable or remediable
differences among groups of people, whether those
groups are defined socially, economically,
demographically, racially, or geographically.

Equity Lens—The purpose of an equity lens is to be
deliberately inclusive as an organization makes decisions.
It introduces a set of questions into the decision that help
the decision makers focus on equity in both their process
and outcomes.

EPA—U.S. Environmental Protection Agency
ESA—Endangered Species Act

exposure—Exposure is defined as the number and dollar
value of assets considered to be at risk during the
occurrence of a specific hazard.

extent—The extent is the size or location of an area
affected by a hazard. For hazards that do not have a
clearly defined extent, this definition expands to the
strength or magnitude (severity) of the hazard. For
hazards in this plan that do not have mapping, extent is
addressed by the severity discussion of the hazard profile.

extreme cold—Temperatures from winter storms
associated with freezing rain, sleet, snow and strong
winds that may cause hypothermia or frostbite.

extreme heat—Temperatures that hover 10 °F or more
above the average high temperature for a region and last
for several days.

extreme wind—A windstorm featuring violent winds,
generally of short-duration involving straight-line winds or
gusts over 50 mph, strong enough to cause property
damage.

FBI—Federal Bureau of Investigation

federal disaster declaration—Declarations for events
that cause more damage than state and local
governments and resources can handle without federal
government assistance. A federal disaster declaration puts
into motion long-term federal recovery programs, some of
which are matched by state programs, to help disaster
victims, businesses, and public entities.

FEMA—Federal Emergency Management Agency
FERC—Federal Energy Regulatory Commission
FHSZ—Fire Hazard Severity Zone

flash flood—A flash flood occurs with little or no warning
when water levels rise at an extremely fast rate

Flood Insurance Rate Map (FIRM)—The official maps on
which the Federal Emergency Management Agency
delineate the Special Flood Hazard Area.

Flood Insurance Study—A report published by the
Federal Insurance and Mitigation Administration for a
community in conjunction with the community’s Flood
Insurance rate Map. The study contains such background
data as the base flood discharges and water surface
elevations that were used to prepare the FIRM. In most
cases, a community FIRM with detailed mapping will have
a corresponding flood insurance study.

floodplain—The land area along the sides of a river that
becomes inundated with water during a flood.

Xiv
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flood—The inundation of normally dry land resulting from
the rising and overflowing of a body of water.

FRA—Federal Responsibility Area

freeboard—The margin of safety added to the base flood
elevation.

frequency—How often a hazard of specific magnitude,
duration, and/or extent is expected to occur on average.
Statistically, a hazard with a 100-year frequency is
expected to occur about once every 100 years on average
and has a 1 percent chance of occurring any given year.
Frequency reliability varies depending on the type of
hazard considered.

Fujita scale of tornado intensity—Scale for rating
tornado wind speeds, estimated on the basis of damage
sustained. The scale rates the intensity or severity of
tornado events using numeric values from FO to F5 based
on tornado wind speed and damage. An FO tornado (wind
speed less than 73 miles per hour (mph)) indicates
minimal damage (such as broken tree limbs), and an F5
tornado (wind speeds of 261 to 318 mph) indicates severe
damage.

g—Gravity (%g, percent acceleration force of gravity)

geographic information system (GIS)—A computer
software application that relates data regarding physical
and other features on the earth to a database for mapping
and analysis.

goal—A general guideline that explains what is to be
achieved. Goals are usually broad-based, long-term,
policy-type statements and represent global visions. Goals
help define the benefits that a plan is trying to achieve.
The success of a hazard mitigation plan is measured by
the degree to which its goals have been met (that is, by
the actual benefits in terms of actual hazard mitigation).

greenhouse gases—Methane, nitrous oxide and other
gases that trap heat and warm the Earth, as a greenhouse
traps heat from the sun.

ground shaking—The result of rapid ground acceleration
caused by seismic waves passing beneath buildings,
roads, and other structures.

hazard—A source of potential danger or adverse
condition that could harm people and/or cause property
damage.

hazardous material—A substance or combination of
substances (biological, chemical, radiological, and/or
physical) that, because of its quantity, concentration, or
physical, chemical or infectious characteristics, has the
potential to cause harm to humans, animals, or the
environment, either by itself or through interaction with
other factors.

Hazards U.S. Multi-Hazard Loss Estimation Program
(Hazus)—A GIS-based program used to support the
development of risk assessments as required under the
DMA. The Hazus software program assesses risk in a
quantitative manner to estimate damage and losses
associated with natural hazards.

HIFLD—Homeland Infrastructure Foundation-Level Data

high-hazard dam—Dams that can cause loss of human
life from the failure or improper operation of the dam.

HMI—Hazard Mitigation Insurance
IBC—International Building Code
intensity—The measure of the effects of a hazard.

inventory—The assets identified in a study region
comprise an inventory. Inventories include assets that
could be lost when a disaster occurs and community
resources are at risk. Assets include people, buildings,
transportation, and other valued community resources.

IPCC—Intergovernmental Panel on Climate Change
IRC—International Residential Code

ISO—Insurance Services Office

IT—Information Technology

IUCN—International Union for Conservation of Nature
LiIMWA—Limit of Moderate Wave Action

liquefaction— Loosely packed, water-logged sediments
losing their strength in response to strong shaking,
causing major damage during earthquakes.

local government—Any county, municipality, city, town,
township, public authority, school district, special district,
intrastate district, council of governments (regardless of
whether the council of governments is incorporated as a
nonprofit corporation under State law), regional or
interstate government entity, or agency or instrumentality
of a local government; any Indian tribe or authorized tribal
organization, or Alaska Native village or organization; and
any rural community, unincorporated town or village, or
other public entity.

LRA—Local responsibility area

magnitude—The measure of the strength of an
earthquake.

MCE—Maximum credible earthquake

meteorological drought—Precipitation at levels below
normal over a period of time. Meteorological
measurements are the first indicators of drought and are
usually region-specific.

mitigation actions—Specific actions to achieve goals
and objectives that minimize the effects from a disaster
and reduce the loss of life and property.

mitigation—A preventive action taken in advance of an
event to reduce or eliminate risk to life or property.

MM—Modified Mercalli Scale

mph—NMiles per hour

Mw—Moment Magnitude Scale

N/A—Not applicable

NASA—National Aeronautics and Space Administration

Nature Based Solutions—defined by IUCN as “actions to
protect, sustainably manage, and restore natural or
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modified ecosystems, that address societal challenges
effectively and adaptively, simultaneously providing
human well-being and biodiversity benefits”.

NCEI—National Centers for Environmental Information
NEHRP—National Earthquake Hazard Reduction Program
NFIP—National Flood Insurance Program
NFPA—National Fire Protection Association
NMDC—National Drought Mitigation Center
NOAA—National Oceanic and Atmospheric Administration
NWS—National Weather Service

OCOF—Our Coast, Our Future

ONI—Ocean Nifo Index

pandemic—An epidemic of infectious disease that has
spread through human populations across a large region,
multiple continents, or worldwide.

PCB—Polychlorinated biphenyls

peak ground acceleration (PGA)—A measure of the
highest amplitude of ground shaking that accompanies an
earthquake, based on a percentage of the force of gravity.

PG&E—Pacific Gas and Electric
PGA—Peak Ground Acceleration
ppm—Part per million

preparedness—Actions that strengthen the capability of
government, people, and communities to respond to
disasters.

probability of occurrence—A statistical measure or
estimate of the likelihood that a hazard will occur. This
probability is generally based on past hazard events in the
area and a forecast of events that could occur in the
future. A probability factor based on yearly values of
occurrence is used to estimate probability of occurrence.

PTWC—Pacific Tsunami Warning Center

radiological incidents—An incident involving radioactive
materials that can occur wherever radioactive materials
are used, stored, or transported.

RCRA—Resource Conservation and Recovery Act

repetitive loss property—Any NFIP-insured property
that, since 1978 and regardless of any changes of
ownership during that period, has experienced—Four or
more paid flood losses in excess of $1000.00; or two paid
flood losses in excess of $1000.00 within any 10-year
period since 1978; or three or more paid losses that equal
or exceed the current value of the insured property.

Recurrence Interval —The recurrence interval
(sometimes called the return period) is based on the
probability that the given event will be equaled or
exceeded in any given year.

risk assessment—The process of measuring potential
loss of life, personal injury, economic injury, and property
damage resulting from hazards. This process assesses

the vulnerability of people, buildings, and infrastructure to
hazards

risk ranking—Process to score and rank hazards based
on the probability that they will occur and the impact they
will have if they do.

risk—The estimated impact that a hazard would have on
people, services, facilities, and structures in a community.
Risk measures the likelihood of a hazard occurring and
resulting in an adverse condition that causes injury or
damage. Risk is often expressed in relative terms such as
a high, moderate, or low likelihood of sustaining damage
above a particular threshold due to occurrence of a
specific type of hazard. Risk also can be expressed in
terms of potential monetary losses associated with the
intensity of the hazard.

riverine—Of or produced by a river. Riverine floodplains
have readily identifiable channels.

Robert T. Stafford Act—The statutory authority for most
federal disaster response activities, especially as they
pertain to FEMA and its programs (Robert T. Stafford
Disaster Relief and Emergency Assistance Act, Public
Law 100-107). Signed into law November 23, 1988;
amended by the Disaster Relief Act of 1974 (Public Law
93-288).

SCADA—Supervisory Control and Data Acquisition
SEMS—Standardized Emergency Management System
SFHA—Special Flood Hazard Area

SFPUC—San Francisco Public Utilities Commission

significant-hazard dam—Dams that can cause economic
loss, environmental damage or disruption of lifeline
facilities, or can impact other concerns, but not necessarily
loss of life.

SoVI— Social Vulnerability Index

Social Vulnerability—Social vulnerability refers to
potential harm to people. It involves a combination of
factors that determine the degree to which someone’s life
and livelihood are put at risk by a discrete and identifiable
event in nature or in society.

special flood hazard area—The base floodplain
delineated on a Flood Insurance Rate Map. The SFHA is
mapped as a Zone A in riverine situations and zone V in
coastal situations. The SFHA may or may not encompass
all of a community’s flood problems

SPl—Standardized Precipitation Index
SRA—State responsibility area

stakeholder—Business leaders, civic groups, academia,
non-profit organizations, major employers, managers of
critical facilities, farmers, developers, special purpose
districts, and others whose actions could impact hazard
mitigation.

subsidence—The caving in or sinking of an area of land.

surface fault rupture—An offset of the ground surface
when fault rupture extends to the Earth’s surface.
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Definitions/Acronyms

terrorism—The unlawful use or threatened use of force or
violence against people or property with the intention of
intimidating or coercing societies or governments.
Terrorism is either foreign or domestic, depending on the
origin, base, and objectives of the terrorist or organization.

thunderstorm—A storm with lightning and thunder
produced by cumulonimbus clouds. Thunderstorms
usually produce gusty winds, heavy rains, and sometimes
hail. Thunderstorms are usually short in duration (seldom
more than 2 hours).

TOD—Transit-Oriented Development

tornado—A violently rotating column of air extending
between and in contact with a cloud and the surface of the
earth. Tornadoes are often (but not always) visible as
funnel clouds.

transportation incident—A major incident related to a
means of transportation such air, rail or highway travel
resulting in death, serious injury, or extensive property
loss or damage.

UN—United Nations

USDA—U.S. Department of Agriculture
USDM—U.S. Drought Monitor
USGS—U.S. Geological Survey

vulnerability—Assessment of how exposed or
susceptible an asset is to damage. Vulnerability depends
on an asset’s construction, contents, and the economic
value of its functions.

watershed—An area that drains downgradient from areas
of higher land to areas of lower land to the lowest point.

windstorm—Generally short-duration events involving
straight-line winds or gusts exceeding 50 mph. These
gusts can produce winds of sufficient strength to cause
property damage.

WUI—Wildland Urban Interface

Zone C, Zone X—Areas determined to be outside the 1
percent and 0.2 percent annual chance floodplains.

zoning ordinance—Ordinance that designates allowable
land use and intensities for a local jurisdiction.
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EXECUTIVE SUMMARY

Hazard mitigation is the use of long-term and short-term policies, programs, projects, and other activities to
alleviate the death, injury, and property damage that can result from a disaster. San Mateo County developed an
updated hazard mitigation plan in partnership with the following local governments within the county:

e Town of Atherton
e (City of Belmont

e (City of Brisbane

e C(City of Burlingame
e Town of Colma

e City of Daly City

e C(City of East Palo
Alto

e C(City of Foster City

e City of Half Moon
Bay

e Town of
Hillsborough

e City of Menlo Park
e City of Millbrae

City of Pacifica

Town of Portola
Valley

City of Redwood City
City of San Bruno
City of San Carlos
City of San Mateo

City of South San
Francisco

Town of Woodside

Coastside County
Water District

Colma Fire Protection
District

Highlands Recreation
District

Menlo Park Fire Protection District

Midpeninsula Regional Open Space
District

Mid-Peninsula Water District

Montara Water & Sanitary District
North Coast County Water District

San Mateo Community College District

San Mateo County Flood & Sea Level
Rise Resiliency District

San Mateo County Harbor District
San Mateo County Office of Education

San Mateo Resource Conservation
District

Westborough Water District

Woodside Fire Protection District

The hazard mitigation plan defines measures to reduce risks from natural disasters in the San Mateo County
planning area, which consists of the entire county, including unincorporated areas, incorporated cities, and special
purpose districts. The plan complies with federal and state hazard mitigation planning requirements to establish
eligibility for funding under Federal Emergency Management Agency (FEMA) grant programs for all planning
partners. It updates the County’s previous plan, the 2016 San Mateo County Hazard Mitigation Plan.

PLAN DEVELOPMENT APPROACH

Organization

A core planning team consisting of a contract consultant and San Mateo County staff was assembled to facilitate
this plan update. A planning partnership was formed by engaging eligible local governments and making sure
they understood their expectations for compliance under the updated plan. A steering committee was assembled to
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oversee the plan update, consisting of both governmental and non-governmental stakeholders within the planning
area. Coordination with other local, state, and federal agencies involved in hazard mitigation occurred throughout
the plan update process. Organization efforts included a review of the County’s 2016 hazard mitigation plan, the
California statewide hazard mitigation plan, and existing programs that may support hazard mitigation actions.

Equity Focus

Disparities in health outcomes, inequities in living conditions, and lack of political power place many low income
communities, people of color, people with disabilities, pregnant women, and historically disadvantaged people,
among others, at greater risk from hazards. The County prepared a framework for addressing equity through the
2021 hazard mitigation planning process. The County developed a resource paper titled “Recommendations for
Addressing Equity in Hazard Mitigation Planning” to educate planning partners and the Steering Committee on
disparities of underserved communities in hazard planning. Each partner received tools to apply the equity lens
perspective. The use of these tools was left to the discretion of each planning partner. Partners who chose to apply
the equity lens include the County, nine cities, and four special purpose districts.

Public Outreach

The planning team implemented a multi-media public involvement strategy utilizing the outreach capabilities of
the planning partnership that was approved by the Steering Committee. The strategy included public meetings, a
hazard mitigation survey, a project website, the use of social media, and multiple media releases.

Plan Document Development

he planning team and Steering Committee assembled a document to meet federal hazard mitigation planning
requirements for all partners. The updated plan contains two volumes. Volume 1 contains components that apply
to all partners and the broader planning area. Volume 2 contains all components that are jurisdiction-specific.
Each planning partner has a dedicated annex in Volume 2.

Adoption

Once pre-adoption approval has been granted by the California Office of Emergency Services and FEMA
Region X, the final adoption phase will begin. Each planning partner will individually adopt the updated plan.

RISK ASSESSMENT

Risk assessment is the process of measuring the potential loss of life resulting from natural hazards, as well as
personal injury, economic injury, and property damage, in order to determine the vulnerability of people,
buildings, and infrastructure. For this update, risk assessment models were enhanced with new data and
technologies. The Steering Committee used the risk assessment to rate risk and to gauge the potential impacts of
each hazard of concern in the planning area. The risk assessment included the following:

e Hazard identification and profiling
e Assessment of the impact of hazards on physical, social, and economic assets
e Identification of particular areas of vulnerability

e Estimates of the cost of potential damage.

XX TETRA TECH



2021 Multijurisdictional Local Hazard Mitigation Plan Executive Summary

Based on the risk assessment, hazards were rated for the risk they pose to the overall planning area. Figure ES-1

and Figure ES-2 show two sets of scores and ratings for the entire San Mateo County planning area: a baseline set

of results, and a modified set of results that accounts for the equity lens.

© High Risk

M_edium Dam Failure Flood Severe Weather Wildfire
Risk 24 24 24 24

© Low Risk . T..i

Values shown are risk ratings. Larger circles indicate higher rating.

Figure ES-1. Countywide Hazard Risk Rating (Baseline)

© High Risk

Medium
Risk

o Low Risk D'ht

Values shown are risk ratings. Larger circles indicate higher rating.

Figure ES-2. Countywide Hazard Risk Rating (Equity Lens)
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The results indicate the following general patterns:

e The application of an equity lens as developed for this plan for the countywide risk ranking increases the
risk level for every hazard of concern except drought. The change is due to the higher resolution of data
for the population impact component of the risk ranking protocol.

e  With or without the equity lens, sea-level rise has the highest overall risk score in the countywide ranking.
Each planning partner also rated hazards for its own area. Figure ES-3 summarizes how the participating planning

partners rated each hazard; the results shown represent equity lens ratings for partners who chose to apply the
equity lens and baseline ratings for those who did not. The results indicate the following general patterns:

o The hazard rated as high risk for the greatest number of planning partners is earthquake, which was rated
as a high risk for all partners but one.

e The hazard rated as medium risk for the greatest number of planning partners is severe weather, which
was rated as a medium risk for all partners but one.

e The drought and tsunami hazards were rated low risk by the greatest number of planning partners.
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Figure ES-3. Summary of Risk Rating for Individual Planning Partners

MITIGATION GOALS AND OBJECTIVES

The Steering Committee reviewed and made updates to the guiding principles, goals, and objectives from the
2016 San Mateo County Hazard Mitigation Plan. The following guiding principles guided the Steering
Committee and planning partners in selecting actions contained in this plan update:
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Provide a dynamic, actionable approach to hazard planning that integrates with other planning
mechanisms to enhance or support hazard mitigation.

Invite and enhance the public’s awareness and understanding of hazards and their input on hazard
prioritization and mitigation.

Create a decision-making tool for policy and decision makers.

Prioritize multi-benefit actions that reduce risk to vulnerable communities, protect those most at risk, and
advance equity, including across racial, ethnic, and rural/urban lines.

Promote compliance with state and federal program requirements.
Ensure inter-jurisdictional coordination on hazard mitigation activities.
Integrate the concepts of climate change into the hazard mitigation planning process.

Support economic viability, including for those who are most economically vulnerable, after a hazard
event.

Ensure a safe, respectful, non-discriminatory, and inclusive response to hazard events.

Goals

The Steering Committee and planning partners established the following goals for the plan update:

Protect life and property, including protecting the health and safety of communities.

Engage the whole community to better understand the hazards of the region and ways to reduce their
personal vulnerability to those hazards.

Promote hazard mitigation as an integrated public policy and as a standard business practice.

Integrate climate change strategies to increase resiliency of community lifelines (critical facilities) from
the impact of climate change.

Protect and preserve the environment.

Develop and implement hazard mitigation strategies that use public funds in an efficient and cost-
effective way.

Develop hazard mitigation strategies that eliminate disparities and provide access to quality services for
all unserved, underserved, under-resourced, and ineffectively serviced individuals and families.

Improve community emergency management capability.

The effectiveness of a mitigation strategy is assessed by determining how well these goals are achieved.

Objectives

Each objective meets multiple goals, serving as a stand-alone measurement of the effectiveness of a mitigation
action. The objectives also are used to help establish priorities. The objectives are as follows:

1. Improve understanding of the locations, potential impacts, and linkages among threats, hazards,
vulnerability, and measures needed to protect life, safety, and health.
TETRA TECH
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10.

11.

12.

13.

14.

Establish and maintain partnerships among all levels of government, the private sector, community
groups, and institutions of higher learning that improve and implement methods to protect life and

property.
Conduct culturally competent and transparent community outreach activities that:

a. Increase stakeholder awareness and understanding of hazard risk, mitigation options, and
preparedness strategies

b. Enable community members to inform risk assessment and ranking, prioritization of mitigation
actions and implementation measures and investments

c. Are clear on how they incorporate input throughout the process by providing regular reports.

Prevent or reduce mitigation-related disparities affecting under-served and under-represented
communities through plans, investments, and engagement.

Develop and provide updated information about threats, hazards, vulnerabilities, climate change, and
mitigation strategies to state, regional, and local agencies, as well as private-sector and
community groups.

Encourage incorporation of hazard mitigation measures into repairs, major alterations, new development,
and redevelopment practices, especially in socially vulnerable communities.

Promote and implement hazard mitigation plans and projects based on best available data and science that
are consistent with state, regional, and local climate action and adaptation goals, policies, and programs.

Advance community resilience through preparation, adoption, and implementation of state, regional, and
local hazard mitigation plans and projects.

Encourage life and property protection measures for all communities, with particular attention to socially
vulnerable communities that have less capacity to adapt or to strengthen structures and community
lifelines (critical facilities) located in hazard areas.

Actively promote effective coordination of regional and local hazard mitigation planning and action
among state agencies, cities, counties, special districts, tribal organizations, councils of
governments, community-led planning efforts, metropolitan planning organizations, and regional
transportation organizations to create resilient and sustainable communities.

Improve systems that provide warning and emergency communications, including evaluation of their
inclusiveness and accessibility.

Build the capacity of the County, the planning partners, and community-based organizations to ensure
effective and meaningful engagement throughout the process and equitable outcomes of hazard mitigation
action efforts.

Retrofit, purchase, and/or relocate structures in high hazard areas, and consider appropriate
redevelopment policies in areas known to be repetitively damaged that will maximize public benefits and
reduce negative impacts, particularly in socially vulnerable communities.

Where feasible, identify and implement strategies that use nature-based solutions.

MITIGATION ACTION PLAN

The planning partners selected mitigation actions to work toward achieving the goals set forth in this plan update.
Mitigation actions presented in this update are activities designed to reduce or eliminate losses resulting from
natural hazards. The update process resulted in the identification of 699 mitigation actions for implementation by

XXiv
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individual planning partners, as presented in Volume 2 of this plan. In addition, the Steering Committee and
planning partners identified countywide actions benefiting the whole partnership, as listed in Table ES-1.

Table ES-1. Area-Wide Hazard Mitigation Actions

Priority for Priority for
Pursuing

Outside
Action Number and Description Baseline | Equity Lens Funding

CW-1—Continue to maintain a multilingual and culturally appropriate website that High High Low
will house the multijurisdictional local hazard mitigation plan, progress reports and

all components of the plan’s maintenance strategy to provide planning partners

and the public with ongoing access to the plan and its implementation.

CW-2—Continue to leverage/support/enhance multilingual and culturally High High Low
appropriate, ongoing, regional public education and awareness programs, such as

SMCAlert, ZoneHaven, and CERT, as a method to educate the public on risk, risk

reduction, and community resilience.

CW-3—Provide technical support and coordination for available grant funding High High Low
opportunities to the planning partnership.
CW-4: Develop a standardized GIS dataset for modeling hazards and impacts for High High Low

regional and jurisdictional assessment purposes. Implement a program to digitally
map historical hazard events and future hazard events and impacts.

CW-5—Develop a multilingual and culturally appropriate business outreach High High Low
program, in concert with existing business organizations and planning partners, to

educate businesses on risk and risk reduction and to identify policies and

programs to help businesses become more resilient.

CW-6: Develop model policy templates to assist with coordinated development and High High Low
implementation of resiliency policies, such as the Safety Elements.

IMPLEMENTATION

The Steering Committee developed an implementation and maintenance strategy that includes monitoring of the
plan’s implementation, annual progress reporting, a strategy for continued public involvement, plan integration
with other relevant plans and programs, and establishment of a subcommittee to oversee implementation progress
relative to Community Rating System credits, for jurisdictions that belong to the Community Rating System.

Full implementation of the recommendations of this plan will require time and resources. The measure of the
plan’s success will be its ability to adapt to changing conditions. San Mateo County and its planning partners will
assume responsibility for adopting the recommendations of this plan and committing resources toward
implementation. The framework established by this plan commits all planning partners to pursue actions when the
benefits of a project exceed its costs. The planning partnership developed this plan with extensive public input,
and public support of the actions identified in this plan will help ensure the plan’s success.
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1. INTRODUCTION

1.1 WHY PREPARE THIS PLAN?

1.1.1 Federal Guidance

Hazard mitigation is defined as any action taken to reduce or alleviate the loss of life, personal injury, and
property damage that can result from a disaster. It involves long- and short-term actions implemented before,
during and after disasters. Hazard mitigation activities include planning efforts, policy changes, programs, studies,
improvement projects, and other steps to reduce the impacts of hazards.

The federal Disaster Mitigation Act (DMA) emphasizes planning for disasters before they occur. The DMA
requires state and local governments to develop hazard mitigation plans as a condition for federal disaster grant
assistance. Regulations developed to fulfill the DMA’s requirements are included in Title 44 of the Code of
Federal Regulations (44 CFR).

The responsibility for hazard mitigation lies with not only with local, state, and federal governments, but also with
private property owners and commercial and institutional interests. The DMA encourages cooperation among
state and local authorities in pre-disaster planning. The enhanced planning network called for by the DMA helps
local governments to articulate accurate needs for mitigation, resulting in faster allocation of funding and more
cost-effective risk-reduction projects.

The DMA also promotes sustainability in hazard mitigation. To be sustainable, hazard mitigation needs to
incorporate sound management of natural resources and address hazards and mitigation in the largest possible
social and economic context.

1.1.2 Local Concerns

Natural and human-caused hazards affect people, property, the environment, and the economy of San Mateo
County. Climate change, drought, earthquakes, floods, landslides, severe weather, tsunamis, wildfires, and dam
failures have exposed San Mateo County community members and businesses to the financial and emotional costs
of recovering after natural disasters. Additionally, human-caused hazards such as hazardous material releases,
pipeline and tank leaks, terrorism, airline incidents, and cyber threats have the potential to further affect the
county. The risk associated with both natural and human-caused hazards increases as more people move to or visit
areas affected by those hazards.

The inevitability of hazards and the growing population and activity within San Mateo County create an urgent
need to develop strategies, coordinate resources, and increase public awareness to reduce risk and prevent loss
from future hazard events. Identifying risks posed by hazards and developing strategies to reduce the impact of a
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hazard event can assist in protecting life and property of people, communities, and visitors. Local community
members and businesses can work together with the County to create a hazard mitigation plan that addresses the
potential impacts of hazard events.

The San Mateo County Multijurisdictional Local Hazard Mitigation Plan is the latest update to a hazard
mitigation plan for San Mateo County. In preparing it, the County has partnered with local cities and special-
purpose districts. One of the benefits of multijurisdictional planning is the ability to pool resources and eliminate
redundant activities within a planning area that has uniform risk exposure and vulnerabilities. The Federal
Emergency Management Agency (FEMA) encourages multijurisdictional planning under its guidance for the
DMA. The plan will help guide and coordinate mitigation activities throughout the planning area.

1.1.3 Purposes for Planning

This update identifies resources, information, and strategies for reducing risk from natural hazards. Elements and
strategies in the plan were selected because they meet a program requirement and because they best meet the
needs of the planning partners and their community members. This is not an emergency response or management
plan, although it can be used to identify weaknesses and refocus emergency response planning. The focus of this
plan is on better decision-making to avoid future risk and on activities that will eliminate or reduce current risks.

The planning effort identified risks posed by hazards and developed strategies to reduce the impact of hazard
events on people and property in San Mateo County. The plan was also developed to meet the following
objectives:

e Meet or exceed program requirements specified under the DMA.

e Enable San Mateo County to continue using federal grant funding to reduce risk through mitigation.
e Meet the needs of San Mateo County as well as state and federal requirements.

e Create a risk assessment that focuses on San Mateo County hazards of concern.

e Coordinate existing plans and programs so that high-priority initiatives and projects to mitigate possible
impacts of a disaster are funded and implemented.

e Establish an “equity lens” approach to this plan update process as an option for all planning partners (see
Section 2.2.3 for a description of equity and the equity lens).

1.2 WHO WILL BENEFIT FROM THIS PLAN?

All community members, visitors, and businesses in San Mateo County are the ultimate beneficiaries of this
hazard mitigation plan update. The plan identifies strategies and actions to reduce risk for those who live in, work
in, go to school in, and visit San Mateo County. It provides a viable planning framework for all foreseeable
natural hazards. Participation by key stakeholders in developing the plan helped ensure that outcomes will be
mutually beneficial. The plan’s goals and recommendations can lay the groundwork for development and
implementation of local mitigation activities and partnerships.

1.3 HOW TO USE THIS PLAN

This plan has been set up in two volumes so that elements that are jurisdiction-specific can easily be distinguished
from those that apply to the whole planning area:
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e Volume 1—Volume 1 includes all federally required elements of a disaster mitigation plan that apply to
the entire planning area. This includes the description of the planning process, public involvement
strategy, goals and objectives, countywide hazard risk assessment, countywide mitigation actions, and a
plan maintenance strategy. The following appendices provided at the end of Volume 1 include
information or explanations to support the main content of the plan:

Appendix A. Hazard Mitigation Planning Equity Recommendations

Appendix B. Summary of Federal and State Agencies, Programs and Regulations
Appendix C. Summary of Federal and State Agencies, Programs and Regulations
Appendix D. Mapping Methods & Data Sources

Appendix E. Detailed Risk Assessment Results

Appendix F. FEMA Approval and Partner Adoption Resolutions

VVVVVYY

¢ Volume 2—Volume 2 includes all federally required jurisdiction-specific elements, in annexes for each
participating jurisdiction. It includes a description of the participation requirements established by the
Steering Committee, as well as instructions and templates that the partners used to complete their
annexes. Volume 2 also includes “linkage” procedures for eligible jurisdictions that did not participate in
development of this plan but wish to adopt it in the future.

Each planning partner will adopt Volume 1 in its entirety, its own jurisdiction-specific annex in Volume 2, and at
least the introduction and appendices to Volume 2. Partners may at their discretion adopt Volume 2 in its entirety.
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2. SAN MATEO COUNTY HAZARD MITIGATION PLANNING

2.1 PREVIOUS PLANS

2.1.1 2010 Association of Bay Area Governments Regional Planning Effort

Seventeen jurisdictions in San Mateo County were covered under the 2010 Association of Bay Area Governments
(ABAG) regional planning effort. The planning process used to develop the updated ABAG plan was as follows:

¢ Reevaluate the functional areas of the 2005 plan based on prioritizing mitigation for long-term
recovery issues—This reevaluation was accomplished through a series of issue-oriented forums at
meetings of its main policy standing committee, the Regional Planning Committee.

¢ Regional mitigation priority setting by cities, counties, and special districts with public
involvement—This objective was met through a series of workshops where strategies were reviewed for
relevance and clarity. Three regional workshops were held to review draft priorities, and the draft
priorities were posted online for public comment.

¢ Develop chapters to highlight functional areas—To make a better connection between the functional
areas in the 2010 plan, chapters were developed to address mitigation strategies and how they achieved
functionality.

o Raise public awareness—Public awareness was achieved through a series of campaigns, including an
“op-ed” hazard mitigation piece on the anniversary of the Loma Prieta earthquake, securing an
opportunity for free print ad and community service space, and public meetings focusing on specific
aspects of the plan.

e Focused outreach in partnership with local jurisdictions—The 2010 planning process allowed for two
opportunities for public comment.

2.1.2 2016 San Mateo County Hazard Mitigation Plan

The first multijurisdictional hazard mitigation planning effort that focused solely on San Mateo County was
undertaken in 2016. Twenty-nine planning partners (San Mateo County, 18 cities or towns, and 10 special
purpose districts) fully participated in this plan update process. The 2016 plan included planning requirements
that applied to all participating partners in Volume 1 and addressed the jurisdiction-specific requirements in
Volume 2. The plan assessed the dam failure, drought, earthquake, flood, landslide, severe weather, tsunami, and
wildfire hazards. It also included profiles for human-caused hazards and climate change. The plan provided a
robust risk assessment using the best available data and science to support Hazus modeling for the flood, tsunami,
and earthquake hazards. In total, the plan identified and prioritized 620 mitigation actions. FEMA approved the
plan on September 14, 2016.
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2.2 REASONS FOR THE 2021 UPDATE
2.2.1 Federal Eligibility

Title 44 of the Code of Federal Regulations (44 CFR) stipulates that hazard mitigation plans must present a
schedule for monitoring, evaluating, and updating the plan. This schedule provides an opportunity to reevaluate
recommendations, monitor the impacts of actions that have been accomplished, and determine if there is a need to
change the focus of mitigation strategies. The Robert T. Stafford Act requires that jurisdictions have current
hazard mitigation plans to pursue and receive federal funding.

2.2.2 Changes in Development

Upon updating, hazard mitigation plans must be revised to reflect changes in development within the planning
area during the previous performance period of the plan, as stated in 44 CFR Section 201.6(d)(3). The plan must
describe changes in development in hazard-prone areas that increased or decreased vulnerability since the last
plan was approved. If no changes in development altered the overall vulnerability, then plan updates may validate
the information in the previously approved plan. The intent of this requirement is to ensure that the mitigation
strategy continues to address the risk and vulnerability of existing and potential development and takes into
consideration possible future conditions that could affect vulnerability.

According to the State of California Department of Finance, the San Mateo County planning area experienced a
0.5 percent increase in population between 2016 and 2020. (California Department of Finance, 2021). This plan
update assumes that some new development triggered by increased population occurred in hazard areas. Because
all such new development would have been regulated pursuant to local programs and codes, it is assumed that
vulnerability did not increase even if exposure did. San Mateo County and its incorporated cities and towns have
general plans that govern land-use decisions and policy-making, as well as specialty ordinances such as building
codes and flood-management regulations based on state and federal mandates. More detailed information on the
types and location of new construction over the last five years is available in the city and county annexes in
Volume 2 of this plan.

The following are significant development and demographic changes in San Mateo County since the previous
hazard mitigation plan update:

e Based on development permit data for new construction provided by the municipal planning partners (see
Volume 2), the general building stock increased by 2,600 structures, or 1.4 percent. This does not include
accessory dwelling units, which are often classified as alterations to an existing property rather than new
construction.

e The valuation of the general building stock increased by $31.6 billion, or 14.2 percent (County of San
Mateo Assessor, 2021)

e AsofJanuary 1, 2021, the reported population for San Mateo County was 765,245, a decrease in
population of 0.24 percent from 2016 and a decrease of 0.75 percent from the previous year (California
Department of Finance, 2021)

2.2.3 Focus on Public Engagement and Equity

The County’s 2016 hazard mitigation plan met the federal requirements for community engagement, but the
engagement strategy fell short of County of San Mateo standards. The 2021 planning process was developed to
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enhance the dialogue between community members, local government, and other stakeholders and to use this
dialogue to further existing equity goals.

The first step to integrate equity into hazard mitigation is recognizing that disparities in health outcomes,
inequities in living conditions, and lack of political power place many low income communities, people of color,
people with disabilities, pregnant women, and historically disadvantaged people, among others, at greater risk
from hazards and limits their capacity to adapt, respond and recover. With these factors in mind, the County’s
framework for addressing equity through the 2021 hazard mitigation planning process had five components:

e Decision making What is equity?
> Adopt equity goals and objectives Equity ensures fair outcomes, treatment, and
» Ensure diverse representation opportunities for all people, ensuring
everyone gets what they need to enjoy full,
e Outreach and engagement healthy lives. It is the process of reducing
) ) o disparities that are systematically associated
» Promote diverse community participation with social advantage/ disadvantage. (Bay
» Use trusted messengers Area Climate Adaptation Network, 2021)
» Translate materials What is an equity lens?
> Meet people where they are Using an equity lens means being
» Ensure a transparent process deliberately inclusive when making decisions.
. It introduces a set of questions to help
¢ Hazard analysis decision makers focus on equity in both their

. e s 1 rocess and their outcomes.
» Analyze social vulnerability indicators 2

» Identify historical injustices

What is social vulnerability?

» Overlay hazards and key indicators to find hot spots Social vulnerability is defined by the
characteristics that influence an individual’s
e Mitigation actions or group’s ability to prepare for, respond to,
. . . . . cope with, or recover from a hazard event.
» Identify actions that mitigate disparities (e.g. language Understanding where populations have
and evacuation barriers) increased vulnerability and exposure to
. natural hazards can help emergency
e Implementation managers take actions to lessen impacts to

these communities before an event or
distribute needed recovery dollars after an
event.

» Build community partnerships for implementation of
actions
» Track outcomes to ensure accountability

The County developed an equity resource paper titled “Recommendations for Addressing Equity in Hazard
Mitigation Planning” to present this framework and to educate planning partners and the Steering Committee on
disparities of underserved communities, particularly in hazard planning. The paper is provided in Appendix A.
Outreach efforts for the current update included a specific focus on socially vulnerable communities and hard-to-
reach populations.

FEMA defines social vulnerability as characteristics that influence an individual’s or group’s ability to prepare
for, respond to, cope with, or recover from an event. They note “...heightened vulnerability...may be
compounded by deficiencies in infrastructure .... While not predictive, understanding where populations have
increased vulnerability and exposure to natural hazards can help emergency managers take actions to lessen
impacts to these communities before an event or distribute needed recovery dollars after an event.”

Recognizing the multijurisdictional scope for this plan and the variation in core capability and capacity of the
planning partnership, components of this framework were made optional for the planning partnership. Each
partner received tools to apply the equity lens perspective and well as guidance on how to use them. These
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protocols are included in the equity resource paper in Appendix A. The use of these tools was not mandated and
was left to the discretion of each planning partner. The following planning partners committed to applying the
equity lens protocol defined for this plan update process:

e Municipalities:

County of San Mateo
Brisbane

Daly City

East Palo Alto

Half Moon Bay
Menlo Park

Pacifica

Redwood City

San Carlos

South San Francisco

VVVVVVYVYVYY

e Independent special districts:

» Mid-Pen Regional Open Space

» Montara Sanitary District

» San Mateo County Community College District

» San Mateo County Flood & Sea Level Rise Resiliency District

2.3 PLAN CHANGES CROSSWALK

The updated plan differs from the previous plan in a variety of ways. Table 2-1 indicates the major changes
between the two plans as they relate to 44 CFR planning requirements.
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44 CFR Requirement

Table 2-1. Plan Changes Crosswalk

2016 Plan

Requirement §201.6(b): In order to develop The 2016 plan followed an outreach

a more comprehensive approach to
reducing the effects of natural disasters,
the planning process shall include:

o An opportunity for the public to
comment on the plan during the drafting
stage and prior to plan approval.

o An opportunity for neighboring
communities, local and regional
agencies involved in hazard mitigation
activities, and agencies that have the
authority to regulate development, as
well as businesses, academia and other
private and non-profit interests to be
involved in the planning process; and

o Review and incorporation, if
appropriate, of existing plans, studies,
reports and technical information.

§201.6(c)(2): The plan shall include a risk
assessment that provides the factual basis
for activities proposed in the strategy to
reduce losses from identified hazards.
Local risk assessments must provide
sufficient information to enable the
jurisdiction to identify and prioritize
appropriate mitigation actions to reduce
losses from identified hazards.

§201.6(c)(2)(i): [The risk assessment shall
include a] description of the ... location and
extent of all natural hazards that can affect
the jurisdiction. The plan shall include
information on previous occurrences of
hazard events and on the probability of
future hazard events.

strategy utilizing multiple media

developed and approved by the Steering

Committee. This strategy involved:

o Public participation on an oversight
Steering Committee.

o Establishment of a plan informational
website.

o Press releases.

o Use of a public information survey

Stakeholders were identified and

coordinated with throughout the process.

A comprehensive review of relevant plans

and programs was performed by the

planning team.

Part 2 of Volume 1 presents a
comprehensive risk assessment for the
planning area that looks at eight hazards
of concern: dam failure, drought,
earthquake, flood, landslide, severe
weather, tsunami, and wildfire. This
section also includes an aggregate profile
of human-caused hazards and climate
change.

Volume 1 presents a comprehensive risk
assessment of each hazard of concern.
Each hazard was profiled as follows:

o Hazard profile, including maps of
extent and location, historical
occurrences, frequency, severity, and
warning time

o Secondary hazards

o Exposure of people, property, critical
facilities, and environment

o Vulnerability of people, property,
critical facilities, and environment

o Future trends in development

e Scenarios

o |ssues

Updated Plan

The 2021 plan built upon the success from the
2016 and expanded the outreach strategy to
support the equity objectives for the plan update
process. These enhancements included:

o Establishing the Steering Committee with 50
percent of its members from government
agencies and 50 percent from non-
government organizations.

¢ Distributing two surveys

o Use of multi-lingual surveys

o The development of a “StoryMap” to support
the plan’s implementation

o Contracted support from eight community
based organizations to increase survey
responses and deliver multi-lingual community
presentations in socially vulnerable areas and
with hard-to-reach populations

o Robust mitigation plan website

As with the 2016 plan, the 2021 planning process

identified key stakeholders and coordinated with

them throughout the process. A comprehensive
review of relevant plans and programs was
performed by the planning team.

The same methodology, using new, updated
data, was deployed for the 2021 plan update. An
equity lens factor was established using FEMA’s
Social Vulnerability Index to support risk ranking.
All hazard profiles were updated with the best
available data and science, which in some cases
(dam failure) resulted in increased risk for the
planning area because of better data. Sea level
rise was added as a fully assessed hazard of
concern, and the profile on climate change
impacts was enhanced.

The same format, using updated data, was
deployed for the 2021 plan update.

TETRA TECH



2021 Multijurisdictional Local Hazard Mitigation Plan

44 CFR Requirement 2016 Plan Updated Plan

§201.6(c)(2)(ii): [The risk assessment shall Vulnerability was assessed for all hazards The same methodology was deployed for the
include a] description of the jurisdiction’s  of concern. The Hazus computer model 2021 plan update, using updated data. Hazus
vulnerability to the hazards described in (version 2.2) was used for the version 4.2 was utilized for all analyses. Analyses
paragraph (c)(2)(i). This description shall  earthquake, flood and tsunami hazards.  were expanded for the dam failure and sea-level
include an overall summary of each hazard These were abbreviated Level 2 analyses rise hazards. All analyses utilized best available
and its impact on the community using planning partner and County data.  data and science.

Site-specific data on County-identified

critical facilities was entered into the

Hazus model. Hazus outputs were

generated for other hazards by applying

an estimated damage function to affected

assets. The asset inventory was extracted

from the Hazus model. Best available

data was used for all analyses.

§201.6(c)(2)(ii): [The risk assessment] The repetitive loss section was provided  The 2021 plan included a Community Rating

must also address National Flood to meet Disaster Mitigation Act and System level-of-detail repetitive loss area
Insurance Program insured structures that  Community Rating System planning analysis based on 2016 repetitive loss data and
have been repetitively damaged floods requirements. The update includes a the 2017 Community Rating System

comprehensive analysis of repetitive loss ' Coordinator's Manual.
areas that includes an inventory of the

number and types of structures in the

repetitive loss area. Repetitive loss areas

were delineated, causes of repetitive

flooding were cited, and these areas were

reflected on maps.

Requirement §201.6(c)(2)(ii)(A): The plan A complete inventory of the numbers and The same methodology was deployed for the
should describe vulnerability in terms of the types of buildings exposed was generated 2021 plan update, using updated data. The
types and numbers of existing and future  for each hazard of concern at the Census  Steering Committee elected to revise the

buildings, infrastructure and critical block/tract level. This data was updated  definition of critical facilities and infrastructure to
facilities located in the identified hazard with relevant current assessor’s data follow FEMA's “lifeline” construct. The critical
area. where available. Each hazard chapter facilities inventory was adjusted accordingly.

provides a discussion on future
development trends as they pertain to
each hazard.

Requirement §201.6(c)(2)(ii)(B): [The plan  Estimates of dollar loss were generated  The same methodology was deployed for the
should describe vulnerability in terms of an] for all hazards of concern. These were 2021 plan update, using updated data. Hazus
estimate of the potential dollar losses to generated by Hazus for the earthquake,  modeling was expanded for dam failure and sea-

vulnerable structures identified in flood, and tsunami hazards. For the other level rise hazard profiles
paragraph (c)(2)(i)(A) and a description of  hazards, loss estimates were generated

the methodology used to prepare the by applying a regionally relevant damage

estimate. function to the exposed inventory. In all

cases, a damage function was applied to
an asset inventory. The asset inventory
was the same for all hazards and was
generated in the Hazus model.

Requirement §201.6(c)(2)(ii)(C): [The plan A qualitative analysis of future trendsin  The same methodology was deployed for the
should describe vulnerability in terms of]  development was applied to all hazards of 2021 plan update, using updated data. In

providing a general description of land concern. addition, a look at the change in risk due to new
uses and development trends within the development over the performance period of the
community so that mitigation options can plan was performed for each hazard of concern.

be considered in future land use decisions.
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44 CFR Requirement

§201.6(c)(3): The plan shall include a
mitigation strategy that provides the
jurisdiction’s blueprint for reducing the initiatives. The plan identified 7 guiding
potential losses identified in the risk principles, 7 goals and 11 objectives.
assessment, based on existing authorities, ' Objectives were utilized to help prioritize
policies, programs and resources, and its  the actions. Each planning partner fully
ability to expand on and improve these assessed the capabilities and capacities
existing tools. to implement actions.

2016 Plan

The 2016 plan included both countywide
initiatives and jurisdiction-specific

Requirement §201.6(c)(3)(i): [The hazard  The Steering Committee identified 7
mitigation strategy shall include a] guiding principles, 7 goals and 11
description of mitigation goals to reduce or objectives. Objectives were utilized to
avoid long-term vulnerabilities to the prioritize actions.

identified hazards.

Requirement §201.6(c)(3)(ii): [The The plan included a catalog of mitigation
mitigation strategy shall include a] section  best management practices that was
that identifies and analyzes a developed through a facilitated process
comprehensive range of specific mitigation ' with the Steering Committee looking at
actions and projects being considered to  strengths, weaknesses, obstacles, and
reduce the effects of each hazard, with opportunities within the planning area.
particular emphasis on new and existing  Once the action plans were identified and
buildings and infrastructure. prioritized, peach planning partner
categorized each action under six
mitigation categories.

All municipal planning partners that
participate in the National Flood
Insurance Program identified an action
stating their commitment to maintain
compliance and good standing under the
program. An assessment of program
capabilities was included in the capability
assessment of each municipal planning
partner.

Requirement: §201.6(c)(3)(iii): [The Each recommended initiative is prioritized
mitigation strategy shall describe] how the ' using a qualitative methodology that
actions identified in section (c)(3)(ii) will be 'looked at the objectives the project will
prioritized, implemented and administered  meet, the timeline for completion, how the
by the local jurisdiction. Prioritization shall ' project will be funded, the impact of the
include a special emphasis on the extent to project, the benefits of the project and the
which benefits are maximized according to  costs of the project. Two priorities were

a cost benefit review of the proposed identified for each action: an

projects and their associated costs.

Requirement: §201.6(c)(3)(ii): [The
mitigation strategy] must also address the
jurisdiction’s participation in the National
Flood Insurance Program, and continued
compliance with the program’s
requirements, as appropriate.

priority.

implementation priority and a grant pursuit

Updated Plan

The same methodology for setting goals,
objectives and actions was applied to the 2021
plan update. The Steering Committee reviewed
and reframed the guiding principles, goals, and
objectives. Each planning partner used the
progress reporting from the plan maintenance
and evaluated the status of actions identified in
the 2016 plan. Actions that were completed or no
longer considered to be feasible were removed.
The rest of the actions were carried over to the
2021 plan and in some cases, new actions were
added to the action plan.

The Steering Committee reviewed and reframed
the guiding principles, goals, and objectives. The
2021 plan now has 9 guiding principles, 8 goals
and 14 objectives. The reframing of these
components focused on the addition of the equity
lens to the plan.

The same catalog of mitigation best management
practices was utilized, with enhancements by the
Core Planning Team. The same prioritization
protocol was applied, with the addition of a social
equity priority for planning partners that chose the
equity lens option. The mitigation category review
was expanded to 8 categories with the addition of
“climate resilient” and “community capacity
building” categories.

The same methodology was deployed for the
2021 plan update, using updated data.

The same methodology was deployed for the
2021 plan update, using updated data. For
planning partners that chose the equity lens
option, a third social equity priority was added.
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44 CFR Requirement

Requirement §201.6(c)(4)(i): [The plan
maintenance process shall include a]
section describing the method and
schedule of monitoring, evaluating, and

updating the mitigation plan within a five-

year cycle.

Requirement §201.6(c)(4)(ii): [The plan
shall include a] process by which local

2016 Plan

The plan included a plan maintenance
strategy that included protocols for:

Steering Committee role

Annual progress reporting

Plan updates

Continuing public involvement
Incorporation of the plan into other
plans and programs

The plan details recommendations for
incorporating it into other planning

governments incorporate the requirements  components such as:

of the mitigation plan into other planning
mechanisms such as comprehensive or
capital improvement plans, when
appropriate.

Requirement §201.6(c)(4)(iii): [The plan
maintenance process shall include a]
discussion on how the community will
continue public participation in the plan
maintenance process.

Requirement §201.6(c)(5): [The local

Emergency response plans

Natural hazard elements of community
plans

Capital improvement programs
Municipal codes

Community design guidelines
Landscape design guidelines
Stormwater management programs
Water system vulnerability
assessments

Any additional plans as they are
reviewed and updated during the
performance period of the plan.

The plan details a strategy for continuing
public involvement such as:

o Website

o Libraries

o Publication of a progress report

All planning partners that fully met their

hazard mitigation plan shall include]
documentation that the plan has been
formally adopted by the governing body of  plan.
the jurisdiction requesting approval of the

plan (e.g., City Council, County
Commissioner, Tribal Council).

Updated Plan

The strategy was enhanced to include a twice per
year review of the status of actions, with one of
the meetings to confirm the annual progress
report. All other components were unchanged. A
subcommittee will be established for Community
Rating System participating communities to meet
progress reporting requirements.

This component of the plan maintenance strategy
from the 2016 plan was carried over to the 2021
plan update.

This component of the plan maintenance strategy
from the 2016 plan was carried over to the 2021
plan update.

All planning partners that fully met their

participation requirements as defined by  participation requirements as defined by the
the planning process formally adopted the planning process formally adopted the plan.
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3. PLAN DEVELOPMENT METHODOLOGY

The process followed to develop this hazard mitigation plan had the following primary objectives:

e Form a core planning team

e Establish a planning partnership
e Define the planning area

e Establish a steering committee
e Coordinate with other agencies
e Review existing programs

e Engage the public.

3.1 FORMATION OF THE CORE PLANNING TEAM

San Mateo County hired Tetra Tech, Inc. to assist with development and implementation of the plan. The Tetra

Tech project manager and lead planner reported to the director of the County Department of Emergency

Management and to the Multijurisdictional Local Hazard Mitigation Plan project manager. A planning team was

formed to lead the planning effort, consisting of the following members:

e Dan Belville, Director, County of San Mateo Department of Emergency Management

¢ Ann Ludwig, Project Manager, County of San Mateo Department of Emergency Management

e Joe LaClair, Planning Services Manager, County of San Mateo Planning and Building Department

(retired in March 2021)

e Melissa Ross, Planning Services Manager, County of San Mateo Planning and Building Department

o Katie Faulkner, Planner III, County of San Mateo Planning and Building Department

¢ Rumika Chaudhry, GIS and Open Data Supervisor, County of San Mateo GIS/Information Services
e Marcus Griswold, Senior Climate Adaptation Specialist, County of San Mateo Office of Sustainability

(until May 2021)

e Hilary Papendick, Climate Change Program Manager, County of San Mateo Office of Sustainability

e David Cosgrave, Division Chief, Coastside Fire Protection District
e Carolyn Bloede, Director, County of San Mateo Office of Sustainability
e Rob Flaner, Project Manager, Tetra Tech

e Bart Spencer, Lead Project Planner, Tetra Tech

TETRA TECH
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e Carol Baumann, Risk Assessment Lead, Tetra Tech
e Jeana Wiser, Public Outreach Lead, Tetra Tech
e Des Alexander, Profiling Lead, Tetra Tech

3.2 ESTABLISHMENT OF THE PLANNING PARTNERSHIP

San Mateo County opened this planning effort to all planning partners from the 2016 planning effort and any
eligible local governments within the County not covered by a hazard mitigation plan. A kickoff meeting was
conducted by the core planning team on February 1, 2021, where a presentation was made to introduce the
mitigation plan update and solicit planning partner commitment to the plan update process.

Each jurisdiction wishing to join the planning partnership was asked to provide a “letter of intent to participate”
that designated a point of contact for the jurisdiction and confirmed the jurisdiction’s commitment to the process
and understanding of expectations. The planning partners that provided a letter of intent to participate in the plan
update process are shown in Table 3-1. Volume 2 of this plan identifies which of these jurisdictions completed
this process to be covered by this plan.

Table 3-1. Planning Partners

Jurisdiction Point of Contact Title

Cities/County

Atherton Dan Larsen Commander

Belmont Kacey Treadway Emergency Services Specialist
Brisbane Randy Breault Public Works Director/City Engineer
Burlingame Martin Quan Senior Civil Engineer
Colma Michael P. Laughlin City Planner

Daly City Joel Abelson Battalion Chief

East Palo Alto Daniel Berumen Senior Planner

Foster City Kacey Treadway Emergency Services Specialist
Half Moon Bay Corie Stocker Management Analyst
Hillsborough Mandy Brown Senior Management Analyst
Menlo Park Brian Henry Assistant Public Works Director
Millbrae Bill Reilly Emergency Manager
Pacifica Chris Clements Police Captain

Portola Valley Jeremy Dennis Town Manager
Redwood City Dave Pucci Acting Fire Chief

San Bruno Jovan Grogan City Manager

San Carlos Nicole MacDonald Senior Management Analyst
San Mateo (city) Kacey Treadway Emergency Services Specialist
South San Francisco Ken Anderson Senior Emergency Services Manager
Woodside Sean Rose Public Works Director

San Mateo County Dan Belville Director, Department of Emergency Management

3-2

TETRA TECH



Plan Development Methodology

Jurisdiction Point of Contact Title

Special Purpose Districts

Coastside County Water District Mary Rogen General Manager

Colma Fire Protection District Geoffrey Balton Fire Chief

Highlands Recreation District Derek Schweigart General Manager

Menlo Park Fire Protection District Andres Acevedo  Program Director, Office of Emergency Management

Midpeninsula Regional Open Space District Brandon Stewart Land and Facilities Services Manager

Mid-Peninsula Water District Rene Ramirez Operations Manager

Montara Water & Sanitary District Clemens Heldmaier General Manager

North Coast County Water District Adrianne Carr General Manager

San Mateo Community College District Ben'Zara Minkin Emergency Manager

San Mateo County Flood & Sea Level Rise Resiliency Makena Wong Associate Project Manager

District

San Mateo County Harbor District James B. Pruett General Manager

San Mateo County Office of Education Molly Henricks Coordinator, School Safety & Risk Prevention

San Mateo Resource Conservation District Sheena Sidhu Conservation Program Manager for Forest Health
and Fire Resiliency

Westborough Water District Darryl Barrow General Manager

Woodside Fire Protection District Don Bullard Fire Marshal

3.3 DEFINING THE PLANNING AREA

The planning area was defined as the County of San Mateo, which consists of the mid-to southern land mass of
the San Francisco Peninsula. The planning area includes San Mateo County’s 20 incorporated jurisdictions,
special districts, and the unincorporated areas of the County.

3.4 THE STEERING COMMITTEE

Hazard mitigation planning enhances collaboration and support among diverse parties whose interests can be
affected by hazard losses. A Steering Committee was formed to oversee all phases of the plan. The members of
this committee included San Mateo County staff, community members, and other stakeholders from community-
based organizations, special districts, cities, and other groups within the planning area. The planning team
assembled a list of candidates representing interests within the planning area that could have recommendations for
the plan or be affected by its recommendations. The team confirmed a committee of 13 members. Table 3-2 lists
the Steering Committee members.

Leadership roles and ground rules were established during the Steering Committee’s initial meeting on February
22,2021. The Steering Committee agreed to meet monthly as needed throughout the course of the plan’s
development and more frequently during the mitigation initiative development phase. The planning team
facilitated each Steering Committee meeting, which addressed a set of objectives based on the work plan
established for the plan update. The Steering Committee met six times from February 2021 through July 2021.
Meeting agendas, recordings of meetings, and meeting minutes, including attendance logs, are posted on the
County’s hazard mitigation plan website at https://cmo.smcgov.org/event-information. All Steering Committee
meetings were open to the public, and agendas were posted in advance of the meetings.
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Table 3-2. Steering Committee Members

Jurisdiction/Agenc Name Title

San Mateo County Department of Emergency Management Dan Belville Director (Chair)

MidPen Housing Corporation Andrew Bielak  Associate Director of Housing Development
CAL Fire San Mateo Division David Cosgrave Division Chief

City of Daly City John Gamez Captain, Police Department

San Mateo County Health System, Commission on Disabilities Robert Hall President

City of Redwood City Terence Kyaw  Director, Public Works Services Department
Puente Rita Mancera Executive Director (Co-Chair)

San Mateo County Community College District Ben’Zara Minkin Emergency Manager

North Fair Oaks Community Alliance Ever Rodriguez President

Climate Resilient Communities Violet Saena Director

San Mateo County Public Health Belen Seara Senior Community Health Planner
SamTrans Amelia Timbers Principal Planner, Sustainability
Senior Coastsiders Sandra Winter Executive Director

3.5 COORDINATION WITH OTHER AGENCIES

44 CFR requires that opportunities for involvement in the planning be provided to neighboring communities,
agencies involved in hazard mitigation, agencies that regulate development, businesses, academia, and other
interested groups (Section 201.6.b.2). The initial coordination activity was an invitation to agencies to provide
representatives to participate on the Steering Committee. As the plan update process proceeded, the following
agencies were invited to participate and were kept apprised of plan development milestones:

e San Mateo County Manager’s Office

e San Mateo County Department of Planning and Building

e San Mateo County Office of Sustainability

e San Mateo County Health Department

e San Mateo County Public Works Department

e CAL FIRE San Mateo Division

e Participating jurisdictions
These agencies received meeting announcements, agendas, and minutes by e-mail throughout the plan update
process. They supported the effort by attending meetings or providing feedback on issues. All the agencies were
provided an opportunity to comment on this plan update, primarily through the hazard mitigation plan website.
Each was sent an e-mail message informing them that draft portions of the plan were available for review. In

addition, the complete draft plan was sent to the California Governor’s Office of Emergency Services (Cal OES)
and FEMA Region IX for a pre-adoption review to ensure program compliance.

3.6 REVIEW OF EXISTING PROGRAMS

Hazard mitigation planning must include review and incorporation, if appropriate, of existing plans, studies,
reports, and technical information (44 CFR, Section 201.6(b)(3)). The following plans and programs can affect
mitigation within the planning area:
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e (alifornia Fire Code e Local Coastal Program Policies.

e 2019 California Building Code e County of San Mateo Sea-Level Rise

e (alifornia State Hazard Mitigation Forum Vulnerability Assessment

e San Mateo County, South Coast Sea-Level

*  Local Capital Improvement Programs Rise Vulnerability Assessment and

e Local Codes and Standards Adaptation Plan
e Local Emergency Operations Plan e (limate Adaptation Plans
e Local General Plans including the Housing e Climate Action Plans

and Safety Elements e Long-term Recovery Plans

Many of these relevant plans, studies, and regulations are cited in the capability assessment provided in Volume 2
of this plan for each participating jurisdiction. Chapter 6 of this volume provides an overview of state and federal
programs that can interface with hazard mitigation and an introduction to local capabilities assessment.

3.7 PUBLIC INVOLVEMENT

Broad public participation in the planning process helps ensure that diverse points of view about the planning
area’s needs are considered and addressed. The public must have opportunities to comment on disaster mitigation
plans during the drafting stages and prior to plan approval (44 CFR, Section 201.6(b)(1)). The Community Rating
System (CRS) expands on these requirements by making credits available for optional public involvement
activities. The strategy for involving the public in this plan update emphasized the following elements:

e Adopt an early commitment to place equity at the top of the priority list for all planning-related activities
throughout the update process.

e Identify and involve representatives of many different County communities.
e Open Steering Committee meetings to members of the public for ongoing input.

e Use accessible and widely shared surveys to evaluate whether and how the public’s perception of risk and
support of hazard mitigation has changed since the initial planning process.

e Use input from a comprehensive public engagement strategy to inform all phases of the plan update
process.

¢ Invite public participation at all public meetings.

e Attempt to reach as many planning area community members as possible using local media, including
social media and local/regional communications channels.

3.7.1 Equity Approach

The project team prioritized active work to address equity in the Multijurisdictional Local Hazard Mitigation
Plan by establishing a framework with key actions for each step of the planning process. Elements of the equity
approach included:

¢ Ensuring diverse leadership—The Steering Committee membership included 50 percent community
partners from organizations such as Climate Resilient Communities, MidPen Housing Corporation,
Puente, the County Commission on Disabilities, Senior Coastsiders, and the North Fair Oaks Community
Alliance.
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e Applying an equity-lens to action development—With input from the Steering Committee and planning
partners, the Core Planning Team developed an equity screening tool and other resources to support the
development of equitable hazard mitigation actions.

e Engaging hard-to-reach populations—In April, the Office of Sustainability began negotiated contracts
with eight community-based organizations to assist with community outreach, education, and
administering the surveys in order to reach socially vulnerable populations. The organizations serve the
following areas: unincorporated coastal communities, Half Moon Bay, Pacifica, East Palo Alto, Belle
Haven, Menlo Park, North Fair Oaks, Daly City, San Mateo, South San Francisco, and San Bruno.

e Translation and Interpretation Services—The survey and outreach materials were translated into
multiple languages to improve accessibility among populations with limited English proficiency. The
website uses Google Translate for accessibility in multiple languages. Interpretation services were offered
for the first public workshop and will also be offered for the second workshop on August 12.

3.7.2 Stakeholders and the Steering Committee

Stakeholders are the individuals, agencies, community-based organizations, and jurisdictions that have a vested
interest in this plan’s recommendations. The effort to include stakeholders in this process included stakeholder
participation on the Steering Committee, 50 percent of whose members represent organizations such as Climate
Resilient Communities, MidPen Housing Corporation, Puente, the County Commission on Disabilities, Senior
Coastsiders, and the North Fair Oaks Community Alliance. Other stakeholders targeted for Steering Committee
membership included the following:

e San Mateo County and local jurisdiction departments relevant to hazard mitigation planning

e Members of the academic, transportation, and public health communities

3.7.3 Website

At the beginning of the plan update process, the County established a hazard mitigation website
(https://cmo.smcgov.org/multijurisdictional-local-hazard-mitigation-plan) to serve as a one-stop shop for
information about the update process (see Figure 3-1).

Throughout the planning effort, the website was used to keep the public informed on milestones and to solicit
input. At the same time, the website was used as a major resource for members of the community, planning
partners, and other stakeholders to access information and resources about hazard mitigation planning, equity, and
climate change as it impacts natural hazards.

The site’s address was publicized in all press releases, mailings, surveys, and public meetings. Information on the
plan development process, the Steering Committee, the survey, and phased drafts of the plan was made available

to the public on the site throughout the process. San Mateo County intends to keep a website active after the plan

is complete to keep the public informed about successful mitigation projects and future plan updates.
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Translate @@ |  Departments g Carcerg® | Contact Us B

@™ COUNTY OF SAN MATEO

Smar  COUNTY MANAGER’S OFFICE Q Search

F. 3 Divisions w Clerk of the Board v Budget Central w Newsroom v About Us w Commissions w Reports

Home

Multijurisdictional Local Hazard Mitigation Plan

About the Plan GET INVOLVED!

Help us plan for the future by taking our 2nd survey, which is available in English, Spanish and Chinese.
The Department of Emergency Management has initiated an update to the 2016 Multijurisdictiona
Local Hazard Mitigation Plan which is a large regional and cross-jurisdictional effort to plan for the
reduction of risk from natural and man-made disasters.

TAKE SURVEY >

The Local Hazard Mitigation Plan (LHMP) assesses hazard vulnerabilities and identifies mitigation

Figure 3-1. Hazard Mitigation Plan Web Site

3.7.4 Hazard Mitigation Surveys

The planning team developed two community hazard mitigation surveys with guidance from the Steering
Committee:

e Survey #1 was used to gauge household and individual preparedness for natural hazards and the level of
knowledge of tools and techniques that assist in reducing risk and loss from natural hazards. This survey
was designed to help identify areas vulnerable to one or more natural hazards. The answers to its 30
questions helped guide the Steering Committee in affirming goals and objectives and supported the
planning partnership in developing and prioritizing mitigation strategies.

e Survey #2 was used to gather input from members of the community about potential mitigation strategies
to reduce risks to natural hazards. Its questions focused on three top hazards of concern in San Mateo
County: earthquakes, wildfire, and extreme heat. The survey expanded on two central questions:

» How can we help reduce the risks of hazards in your community?
» How can we help your family and neighbors get organized and prepared before a disaster?

Survey Monkey, a web-based survey tool, was used to develop, track, and analyze the survey results. Survey #1
was conducted from March 2021 to May 2021. Survey #2 was conducted from June 2021 to July 2021. Multiple
methods were used to solicit survey responses:

e A web-based version of Survey #1 was made available on the plan website in six languages: English,
Spanish, Mandarin, Tagalog, Tongan, Arabic (see Figure 3-2).

e A web-based version of Survey #2 was made available on the plan website in three languages: English,
Spanish, and Chinese (see Figure 3-3).

e Attendees at all public/community meetings and open houses were asked to complete a survey.
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San Mateo County Multijurisdictional Local Hazard Mitigation Plan Update
Survey 2021

Survey Introduction
The survey is available in different languages. Select language below —

English $

San Mateo County is vulnerable to many natural hazards - including earthquakes, wildfire, flooding, coastal erosion, and
heat events. The County is in the process of developing an update to its current plan to reduce risks from hazards
countywide, and we want to hear from people living in San Mateo County about your experiences with all types of hazards.
The plan being updated is known s the 2016 San Mateo County Local Hazard Mitigation Plan. An update is required by the
Federal Emergency Management Agency (FEMA) every 5 years and ensures the Gounty is eligible to receive funding to
prepare and respond to disasters.

The safety of San Mateo County residents, businesses and organizational members, especially during  disaster, is one of
the County's greatest priorities. This survey s designed to help the County gauge the level of knowledge community
members have about the region's top hazards. The information you provide will directly support the development of
strategies and actions to reduce the risk of death, injuries and property damage caused by disasters

Encuesta de actualizacién del plan local del condado de San Mateo para la
mitigacion de riesgos en varias jurisdicciones 2021

Survey Introduction
The survey is available in different languages. Select language below —

Espariol :

El condado de San Mateo es vulnerable a muchos riesgos naturales, incluidos los terremotos, los incendios forestales, las
inundaciones, la erosion costera y las olas de calor. El condado esta en proceso de actualizar su plan vigente para reducir
I0s riesgos de los peligros en todo el condado y queremos saber qué opinan las personas que viven en el condado de San
Mateo sobre sus experiencias con todo tipo de riesgos. El plan que se actualizara se conoce como Plan local de miigacion
de riesgos del condado de San Mateo 2016. La Agencia Federal para el Manejo de Emergencias (Federal Emergency
Management Agency, FEMA) exige una actualizacion cada 5 afios y garantiza que el condado sea elegible para recibir
fondos para prepararse y responder ante los desastres,

La seguridad de los residentes, los negocios y los miembros de las diferentes organizaciones del condado de San Mateo,
en especial durante un desastre, es una de las mayores prioridades del condado. Esta encuesta esta disefiada para ayudar
al condado a medir el nivel de conocimiento que tienen los miembros de la comunidad sobre los principales riesgos de la

Figure 3-2. Sample Pages from Survey #1 Distributed to the Public (English and Spanish versions)

Figure 3-3. Sample Pages from Survey #2 Distributed to the Public (English and Chinese versions)

Press releases were distributed to local media urging community members to participate.

San Mateo County and participating planning partners advertised the surveys on social media (Facebook,

Instagram, Nextdoor, and Twitter).

Contracted community-based organizations were provided with a PDF-version of the survey for printing,

and distributed paper copies of surveys at community events and COVID-19 vaccine clinics.

The County tracked survey responses by zip code throughout the survey collection period to ensure broad and
diverse participation throughout all jurisdictions in the County. Both surveys and a summary of results are
included in Appendix B.

3-8
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3.7.5 Public Meetings and Community Partners

The planning process provided numerous public meeting opportunities. Some public meetings were directly
related to the planning process and others were supportive of the planning process, reaching community members
who would otherwise not be directly involved with hazard mitigation planning. Over 20 public meetings were
directly organized by the County to target outreach and solicit feedback from a diverse range of County
stakeholders and community members. To expand the reach of the planning outreach, the County partnered with
eight community-based organizations to target socially vulnerable members of the community:

e Bay Area Community Health Advisory Council

e Ayundando Latinos a Sonar

e Senior Coastsiders

e Sustainable South Coast

e Center for Independence of Individuals with Disabilities

e El Concilio of San Mateo County

e Nuestra Casa

e Climate Resilient Communities
Each community partner held its own community outreach events and meetings, in coordination with County and
planning partner staff, amplifying the reach of the public outreach efforts. Table 3-3 lists the County-managed

public meetings. Figure 3-4 shows a screenshot of a typical virtual public meeting. A report summarizing the
outreach efforts is included in Appendix B.

Table 3-3. Summary of Outreach Activities

Dates  JActivity  _ _ ______________________|Participants/ Target Audience

February 22 Steering Committee Meeting #1 Steering Committee, Planning Partners & Public

March 15  Media Release #1 announcing the project kickoff for the hazard ~ Public
mitigation update and release of Survey #1, including social media
(Facebook, Instagram, Nextdoor)
March20  South Coast Sustainable SC4 Amateur Radio Club Coastside community; Public; 50 participants
March22  Steering Committee Meeting #2 Steering Committee, Planning Partners & Public
March 25  Survey Outreach for unhoused populations Senior Coastsiders (Public); 5 participants
March 25  Public Workshop #1: Risk Assessment and Story Map Public
April 12 Monthly Meeting #1 (presentation from County staff) Bay Area Community Health Advisory Council (Public);
22 participants; 90% African American
April 13 Email blast to listserv Bay Area Community Health Advisory Council (Public);
155 people reached
April 19 Staff meeting Center for Independence of Individuals with Disabilities
(CID) (Public)
April 24 Center for Independence of Individuals with Disabilities (CID) CID (Public); 8 participants
Emergency Preparedness Program/ Food Distribution Event
April 26 Steering Committee Meeting #3 Steering Committee, Planning Partners & Public
April 29 CID Support Group Public; survey response support; 3 participants
April 30 CID Virtual Peer Support Group Meeting Public; 1:1 accessibility support; 1 participant
May 10 Monthly Meeting #2 (presentation from County staff) Bay Area Community Health Advisory Council (Public)
May 10 Presentation to SAM Board (County staff participating) Public
TETRA TECH
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Dates Activit Participants/ Target Audience
May 13 Evergreen Seniors event (panel from various coastal jurisdictions) Senior Coastsiders (Public); 12 participants
May 24 Steering Committee Meeting #4 Steering Committee, Planning Partners & Public
June 3 Wildfire Risk and Resilience in San Mateo County, sponsored by  Public
OneShoreline and the League of Women Voters
June 4 - Media release announcing Survey #2 to community members Public
July 11 seeking input on mitigation actions, including social media
(Facebook, Instagram, Nextdoor)
June 7 & 10 Center for Independence of Individuals with Disabilities Staff Qutreach to Vulnerable Community Members; 15
Meeting and Peer Support Group participants
June 10 Nuestra Casa Environmental Justice Academy Focus Group Outreach to Vulnerable Community Members; 25
participants (17 Spanish/8 English)
June 14 Bay Area Community Health Advisory Council Meeting Outreach to Vulnerable Community Members; 22
participants; 90% African Americans
June 17 CID Support Group Public; 6 participants
June 23 South Coast Sustainable Focus Group Qutreach to Vulnerable Community Members; 57
participants
June 23 Climate Resilient Communities Event Public with focus on East Palo Alto, Belle Haven and
North Fair Oaks Communities
June 24 South Coast Sustainable Focus Group Puente; Public; 15 participants; farmworkers and
Latinx; Spanish language translation
June 24 North Fair Oaks Community Council Public
June 28 Steering Committee Meeting #5 Steering Committee, Planning Partners & Public
July 13 Pescadero Municipal Advisory Committee Public
July 26 Steering Committee Meeting #6 Steering Committee, Planning Partners & Public
August 5 Media release #3 announcing release of the draft hazard Public
mitigation plan update and Public Workshop #2
August 12 Public Workshop #2: Review of draft Multijurisdictional Local Steering Committee, Planning Partners & Public
Hazard Mitigation Plan

Recording E Speaker View

Multijurisdictional Local Hazard Mitigation Plan
2021 Update

Preguntas de discusion para las salas
comunitarias

éQué le ayudaria a usted y a otras personas en su comunidad a preparse

para eventos de calor extremo, incendios forestales (humo de esos Hilary Papend. .
incendios), inundaciones, o cortes de energia? -
¢Qué se podria implementar con anticipacion para ayudar a las personas g
en su comunidad durante estos tipos de eventos? Daniel Berum...
éQué ayudaria a las personas de su comunidad a evacuar o conseguir

acceso a los sitios de refugié?

éCuales son las 5 prioridades mas importantes para su comunidad?

o &2 16 @ :: 6

Unmute Stop Video Participants Record Breakout Rooms Reactions

Leave Room

Figure 3-4. Screenshot from June 2021 Climate Resilience Communities Virtual Meeting
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3.7.6 Final Public Comment Period

A preliminary draft of the updated plan was made available to the general public for review and comment during
an advertised 19-day public comment period. The principle means to receive comments on the draft plan was the
Hazard Mitigation Plan website, where a form based on the Survey Monkey platform allowed the public to
comment on specific sections of both volumes of the plan. A virtual public workshop to present the draft plan and
inform the public on how to comment on it was held on July 12, 2021.

3.7.7 Media Outreach

The following press releases were distributed as key milestones were achieved or before major events:
e March 15, 2021—Announcement of project kick-off, including Survey #1
e June 4, 2021—Announcement of project update and Survey #2

e August 5, 2021—Announcement of draft plan availability and 2-week public comment period

Each press release was supplemented by meeting announcements on the project website. Copies of these press
releases can be found in Appendix B.

3.7.8 Public Involvement Results

In total, focus groups, presentations and meetings and individual engagements reached over 600 people. Social
media postings completed by community-based organizations achieved 30,300 impressions (the number of times
an ad appears on a screen). The following sections provide detailed results of the public outreach activities.

Summary of Survey #1 Findings

The planning team summarized the findings from responses to Survey #1 as follows:

e Number of completed surveys = 1,299 (most were completed via the internet; some were completed as
paper surveys and entered manually into Survey Monkey)

e Surveys were received from every municipality and unincorporated County community (see Figure 3-5).

e Respondents rated the following hazards as those that concern them the most (in order of concern):
climate change, wildfire, drought, public health, air quality, earthquakes, and power failures.

e 85 percent of respondents were either extremely concerned, very concerned, or concerned about impacts
from climate change in the planning area.

e 81 percent of respondents stated that if likely impacts from natural hazards were explicitly disclosed to
them prior to purchasing a home, their decision would be influenced by that kind information.

e Over 60 percent of respondents stated that the presence of natural hazard risk was not disclosed to them at
the time of home purchase.

e The concept of incentives to promote hazard mitigation actions on a personal scale was strongly
supported, with over 80 percent of the respondents supporting a property tax break or incentive to
encourage them to spend money to retrofit their homes.

e Over 50 percent of respondents were not sure if they had hazard-specific insurance coverage (i.e. flood or
earthquake).

TETRA TECH
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Figure 3-5. Survey #1 Survey Responses by Zip Code

e The majority of the surveys were completed by people who live in households with greater than $230,001
in annual income, by people age 61 or older, and by people who identify as white.

e 475 write-in comments were received from the surveys.
All survey results were provided to the Steering Committee for review in support of confirming the mission
statement, goals, objectives, and countywide actions for this plan update. The results also were included in the

toolkit provided to each planning partner to help frame mitigation actions and public outreach strategies to include
in their action plans. The survey and a summary of results are included in Appendix B.

Summary of Survey #2 Findings

The planning team summarized the findings from responses to Survey #2 as follows:

e Number of completed surveys = 703 (all completed via the internet):

» 82.1% (577) English
» 17.6% (124) Spanish
» 0.3% (2) Chinese

e Survey responses were received from 16 cities and seven unincorporated communities within the County,
with the majority of participants coming from Half Moon Bay (18.8%), Pacifica (12.8%), and Redwood
City (11.4%). Figure 3-6 shows the distribution of survey responses by zip code.
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Figure 3-6. Survey #2 Survey Responses by Zip Code

o The survey asked the same question for each of the three top hazards: “To help prepare for an extreme
heat/earthquake/wildfire event, what would be most helpful to me is...” Over 70% of survey respondents
replied that the top choice for all three is: “Knowing my community can provide safe, accessible
emergency shelters for my family and neighbors if we need to leave our homes during such events”

The survey and a summary of results are included in Appendix B.

Final Public Comment Period

In total, 54 comments on the draft plan were received via the Survey Monkey platform and/or the email address
posted on the Hazard Mitigation Plan website. Of these, 36 were specific to individual planning partners. The
Core Planning Team forwarded these comments to the appropriate planning partners. Comments related to the
scope and scale of this hazard mitigation plan resulted in edits to the plan. The Core Planning Team maintained a
“comment tracker” to keep an internal record on the comments received and the formal response to them.

Meeting Attendance and Participation

Table 3-4 summarizes attendance and comments received from the public meetings.

3.8 PLAN DEVELOPMENT CHRONOLOGY/MILESTONES

Table 3-5 summarizes important milestones in the development of the plan update.
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Table 3-4. Summary of Public Meetings

Date Location Event Number of Community Members in Attendance
February 22 virtual Steering Committee #1 36

March 22 virtual Steering Committee #2 22

March 25 virtual Public Workshop #1 73

April 26 virtual Steering Committee #3 22

May 24 virtual Steering Committee #4 15

June 28 virtual Steering Committee #5 0

July 26 virtual Steering Committee #6 16

August 12 Virtual Public Workshop #2 38

Total 222

Table 3-5. Plan Development Milestones

Date [Event/Milestone Description Attendance

2020

11/3  Organize Resources County release RFP for contractor support to facilitate the plan update process N/A

12/18 Organize Resources County selects Tetra Tech to facilitate plan update N/A

12/23 Organize Resources Contract scope and schedule confirmation between Tetra Tech and San Mateo 6
County

2021

1/5  Organize Resources Organization kickoff meeting 5

Contract status/update

January schedule of activities

Review Steering Committee charter
Sample letters of intent

Organize Core Planning Team

Steering Committee makeup suggestions

Project process and timeline 12

[ ]
o Planning partners kickoff meeting

o Review of mission statement, 2016 goals and objectives
[ ]

[ ]

1/19 Core Planning Team Kickoff
Meeting#1

Review 2016 plan countywide specific hazards
Public outreach strategy
21 Organize Planning Partnership  Planning partner kickoff meeting 38
¢ Planning partner expectations
o Letter of intent

2/2  Core Planning Team Meeting #2 e Project process and timeline 12
o Planning partners kickoff meeting debrief

o Review of proposed goals and objectives

o Review of proposed 2021 countywide specific hazards

o Review of GIS data list

o Public outreach updates

[ ]

Confirm Core Planning Team & Steering Committee members

2116  Core Planning Team Meeting #3 e Social vulnerability and Hazus analysis 11
o Jurisdictional annex Phase 1
o Confirm list of hazards
o Public outreach strategy discussion—survey, StoryMap

2/19 Planning Process Phase 1 jurisdictional annex distributed to planning partners N/A
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Date

2/22

312

3115
3/16

319
3/22

3125

3/29

412
4113

4/26

4/27

511

Event/Milestone Description

Steering Committee Meeting #1 e Welcome and introductions
o Project overview
o Steering Committee ground rules
o Principles, goals, and objectives
o Review Core Planning Team recommended hazards of concern
o Qutreach and engagement plan
o Addressing equity in the hazard mitigation plan

Social vulnerability recommendation
Jurisdictional annex update
Planning process

Hazards of concern

Public Outreach Survey #1 goes live

Core Planning Team Meeting #5 o Social vulnerability recommendation
o Planning process update
o Hazard scenario discussion
o Primary and secondary hazard discussion
o Public outreach update

Planning Process Phase 1 jurisdictional annexes due

Steering Committee Meeting #2 e Planning process discussion
¢ Hazards of concern discussion
o Critical facilities definition for 2021 update
o Public outreach update
Public Outreach Public Workshop #1
o Overview of hazard mitigation planning
o FEMA grant eligible projects & additional grant resources
e  Preview of StoryMap
County-sponsored internal workshop on social equity

[ ]
e Planning process update

e  Core capabilities exercise introduction
[ ]

[ ]

Core Planning Team Meeting #4

Core Planning Team Meeting #6

Hazards data discussion
Public outreach update

Planning Process Phase 2 jurisdictional annexes deployed

Core Planning Team Meeting #7 County-sponsored internal workshop on social equity
Planning process update

Core capabilities exercise

Public outreach update

Results of workshop on social equity in the hazard mitigation plan
Review and approve objectives

Update on jurisdictional annex process

Public outreach update

Core Planning Team Meeting #8 e  Update on outreach and engagement activities
Jurisdictional annex process updates
Core capabilities exercise update

o Current schedule of hazard mitigation planning activities
o Update on outreach and engagement activities

o Jurisdictional annex update
[ ]
[ ]

Steering Committee Meeting #3

Core Planning Team Meeting #9

Results of core capabilities exercise
Review of draft plan maintenance strategy

Attendance

57

12

N/A
10

NA
46

73

N/A
13

35

1

12
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Date |Event/Milestone Description Attendance
515 Public Outreach Public Survey #1 closes N/A
5/21  Planning Process Phase 2 jurisdictional annexes due N/A
524  Steering Committee Meeting #4 e Results of Survey #1 34
o Jurisdictional annex process update
o County updates—action item development
5/25 Core Planning Team Meeting #10 e Debrief from Steering Committee meeting #4 "
o Volume 1 draft items for Core Planning Team review
o Update on outreach and engagement activities
o Information on annex activities
o Schedule of upcoming events
6/1  Core Planning Team Meeting #11 e Preliminary hazard/risk assessment results presentation 10
o Differences between risk assessment with equity lens and without equity lens
6/4  Public Outreach Media release and Public Survey #2 posted N/A
6/11  Planning Process Phase 3 jurisdictional annexes deployed N/A
6/14  Planning Process e Phase 3 jurisdictional annex workshop and instruction for municipalities 45
6/15 Planning Process e Phase 3 jurisdictional annex workshop and instruction for special districts 21
6/16 Planning Process o Phase 3 jurisdictional annex workshop and instruction for municipalities 30
6/16  Planning Process e Phase 3 jurisdictional annex workshop and instruction for special districts 14
6/22  Core Planning Team Meeting #12 o Review of draft mitigation actions 12
o Review of mitigation actions catalog
o Data and outreach update
¢ Planning process update
6/23 Planning Process Dedicated call-in time every Wednesday from June 23 to July 21 for the Core Average 6
- Planning Team to provide technical assistance to planning partners completing per call
7121 their Phase 3 jurisdictional annexes.
6/28 Steering Committee Meeting #5 o Results of hazard/risk assessment 26
o Multijurisdictional Local Hazard Mitigation Plan maintenance plan
o Phase 3 workshop updates
o County updates—outreach activities
7111 Public Outreach Public Survey #2 closes N/A
7113  Core Planning Team Meeting #13 e Volume 1 and other plan items for Core Planning Team review 1
o Data and outreach update
7123  Planning Process Phase 3 jurisdictional annexes due N/A
7126  Steering Committee Meeting #6 e Volume 1 of Multijurisdictional Local Hazard Mitigation Plan 38
o Planning Process — Annex Submittals
o County Updates
7127  Core Planning Team Meeting #14 o Debrief Steering Committee Meeting #6 10
¢ Volume 1 Update and SMC Comments/Revisions
o Public Comment Process
o BATool Training
o Public Meeting #2
8/5  Public Outreach o Draft Multijurisdictional Local Hazard Mitigation Plan Public Comment Period N/A
Begins
8/12  Public Workshop #2 o Present and discuss Draft Multijurisdictional Local Hazard Mitigation Plan 38
8/23  Public Outreach o Draft Multijurisdictional Local Hazard Mitigation Plan Public Comment Period N/A
Ends
8/30 Plan Review Submittal draft of the plan submitted to Cal OES for review and approval N/A
TETRA TECH
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Date |Event/Milestone Description Attendance

TBD Plan Review Approval Pending Adoption received from FEMA Region X N/A

TBD Adoption Adoption window for planning partners opens N/A

TBD Approval Proof of adoption documentation submitted to FEMA Region X and Cal OES N/A

TBD Approval Final approval of the plan by FEMA Region X N/A
TETRA TECH
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4. SAN MATEO COUNTY PROFILE

San Mateo County covers 455 square miles over four regions: North County, South County, Mid-County, and the
Coastside. The county is bounded on the north by San Francisco City and County, on the east by San Francisco
Bay, on the south by Santa Clara County and Santa Cruz County, and on the west by the Pacific Ocean. The dense
urbanization of the Bayside stands in marked contrast to the agricultural areas, parks and preserves, and
undeveloped lands of the rural Coastside region. The planning area is shown in Figure 4-1.

4.1 HISTORICAL OVERVIEW

The area that is now San Mateo County was first inhabited by the Ramaytush subdivision of the Ohlone people of
the central and northern California coast. After Mexico seceded from Spain in 1822, California became a territory
of Mexico in 1824. Mexican governors of California granted the land encompassing current San Mateo County to
soldiers and political allies. During Mexican times, foreigners from the United States and elsewhere began settling
in the San Mateo area. Mexico ceded California to the United States through the Treaty of Guadalupe Hidalgo in
1848, and the discovery of gold in California caused an influx of new settlers through 1852.

When San Mateo County officially became a county in 1856, splitting from San Francisco County, development
in San Mateo County halted, as economic development was focused on the north. The isolation was particularly
felt in coastal areas of the county, where geological features made development difficult.

Efforts to draw the coastal area out of isolation in the late 1800s and early 1900s by constructing the Ocean Shore
Railroad came to a halt with the 1906 San Francisco earthquake, when 4,000 feet of rails, along with engines,
railroad cars and construction equipment, ended up in the ocean. It was two years before this section of the coast
rails was rebuilt.

On the bayside of the county, the 1906 earthquake created a new middle class, as earthquake survivors relocated
to San Mateo County for more affordable housing and a stable commute via a newly established streetcar. Ten
new towns were established between 1908 and 1927, and in 1928, the San Francisco Bureau of Governmental
Research identified San Mateo County’s bayside as an area for future industrial growth.

The San Francisco Peninsula experienced substantial growth during World War II and the post-war periods as the
military invested in defense projects and military installations around the area. After World War II, many veterans
previously stationed in the area decided to settle in San Mateo County. Most of the resulting population increase
occurred on the bayside. The County’s population grew to 236,000 by 1950, to 444,000 by 1960, and to 557,000
by 1970 (National Park Service, 2010).
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San Mateo County Profile

4.2 PHYSICAL SETTING

4.2.1 Geography and Topography

The Santa Cruz Mountain range bisects San Mateo County, essentially creating three regions:

o The Bayside largely consist of mudflats, marshes, artificial fill, and broad, flat alluvial plains. The low-
lying Bayside region gradually increases in slope toward the Santa Cruz Mountains, eventually becoming
rolling foothills. The San Andreas Fault parallels the Santa Cruz Mountain range, delineating the
threshold of the Bayside and beginning of the Santa Cruz mountainside.

e The Santa Cruz Mountains are generally rugged with dense forest and steep slopes, often exceeding
50 percent. This area is characterized by large amounts of open space, recreational areas, and trails,
including Wunderlich Park, Huddart Park, and the Fifield-Cahill Ridge Trail.

o The Coast-side of San Mateo County consists of sloping foothills of the Santa Cruz Mountains to nearly
sea-level coastal terraces along the Pacific Ocean. The difference in topography along the coastline itself
ranges from wide, sandy beaches to rocky coves. In some places, high, rocky cliffs have emerged from
the gradual erosion of coastal terraces.

Elevation ranges from sea level along the coast and bay to 2,572 feet above sea level at the Santa Cruz Mountains.

4.2.2 Natural Resources

San Mateo County’s natural resources range from forested mountains to bayside marshlands and coastal
ecosystems. These natural resources face pressure from development, invasive species, natural hazards, and
climate change. The Bay Area is home to 35 species protected under the Endangered Species Act (Center for
Biological Diversity, 2021). These resources are an integral part of the economy, sense of place, and traditional
culture of the island communities. They need to be considered in hazard mitigation planning, because they are
affected by natural hazards and can influence the way that hazards alter the built environment.

4.2.3 Water Resources

The bayside of San Mateo County has experienced high amounts of urban development, which required flood
control modifications within nearby watersheds. Streams that once naturally flooded and meandered around
hillsides before reaching the San Francisco Bay were hardscaped and straightened into channels. However, the
coast side of San Mateo County consists mostly of open space and agricultural land with sparsely distributed
towns. Most watersheds on the coast side have little to no flood control modifications; however, water diversions,
lack of riparian zone management, and water quality issues all present challenges for these resources. There are
nine major watersheds in San Mateo County (County of San Mateo Public Works, 2021):

o Gazos Creek Watershed—Gazos Creek is a priority watershed for steelhead and coho salmon recovery.
Major tributaries include Old Woman’s Creek and Middle Fork Gazos Creek.

e Pilarcitos Creek Watershed—Major tributaries include Arroyo Leon and Mills Creek. The San
Francisco Public Utilities Commission manages the Pilarcitos Reservoir in the upper watershed.

e Pescadero Creek Watershed—The Pescadero Creek Watershed is the largest watershed in San Mateo
County. It consists of two major sub-watersheds: Pescadero Creek and Butano Creek. The watershed also
contains an impressive marsh inhabited by several native and protected species such as steelhead,
California red-legged frog, and San Francisco garter snake.

TETRA TECH 4-3



2021 Multijurisdictional Local Hazard Mitigation Plan

o Colma Creek Watershed—The headwaters of Colma Creek are on San Bruno Mountain. The lower
reaches of Colma Creek are managed by the San Mateo County Flood Control District

e San Francisquito Creek Watershed—Major tributaries include Los Trancos Creek, Corte Madera
Creek, and Bear Gulch Creek. Los Trancos and San Francisquito form the boundary between San Mateo
and Santa Clara counties.

e San Gregorio Watershed—Major tributaries include El Corte de Madera Creek, Alpine Creek, and La
Honda Creek. A small lagoon forms at the mouth of San Gregorio Creek during the dry season.

e San Mateo Watershed—The San Mateo Creek Watershed includes three reservoirs: San Andreas Lake,
and Upper and Lower Crystal Springs Reservoirs, managed by the San Francisco Public Utilities
Commission.

e Belmont Creek Watershed—Belmont Creek watershed originates east of the Pulgas Ridge in the hills
above Hallmark Drive and covers 1,952 acres (3.1 sq mi).

o Atherton Creek Watershed—Atherton creek flows from headwaters just west of Interstate 280 to
Alameda de las Pulgas. Further downstream, the creek is highly modified and flows through a concrete
channel to El Camino Real and then a combination of concrete channel and culverts to San Francisco
Bay. Several small tributaries drain into Atherton Creek above Alameda de las Pulgas, but further
downstream the drainage network consists of underground culverts or storm drains.

4.2.4 Climate

The climate of San Mateo County is characterized by dry, mild summers and moist, cool winters. About

80 percent of the total annual precipitation occurs during from November through March. Table 4-1 summarizes
normal climate date from 1945 through 2016 at Western Regional Climate Center weather station at San
Francisco International Airport.

Table 4-1. Normal Precipitation and Temperatures, 1945 — 2020

Temperature (°F
Precipitation (inches) |  Minimum |  Average | Maximum |

Annual 19.94 49.3 57.3 65.2
Winter (December — February) 11.62 42.6 50.4 59.1
Summer (June - August) 19 52.8 62.6 72.0
Spring (March - May) 4.65 46.2 56.0 66.7
Autumn (September — November) 3.48 474 60.1 734

Weather Station: San Francisco International Airport

4.2.5 Vegetation

San Mateo County’s land managing agencies and stewards have the responsibility of caring for a diverse mix of
ecosystems, including estuarine, marine, oak woodland, redwood forest, coastal scrub, and oak savannah. Home
to more than 112,000 acres of protected lands, the county’s open spaces provide community members and visitors
with water, recreation opportunities, scenic vistas, wildlife habitat, and vital refuges for threatened, endangered,
and special status species. The county’s natural resources provide numerous ecological, economic, and social
benefits that are vitally linked to the county’s communities.
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4.2.6 Geology

The San Francisco Peninsula is a relatively narrow band of rock at the north end of the Santa Cruz Mountains
separating the Pacific Ocean from San Francisco Bay. It represents one mountain range in a series of
northwesterly-aligned mountains forming the Coast Ranges geomorphic province, which stretches from the
Oregon border nearly to Point Conception. In the San Francisco Bay area, most of the Coast Ranges have
developed on a basement of tectonically mixed Cretaceous- and Jurassic-age (70- to 200-million years old) rocks
of the Franciscan Complex. These basement rocks are capped locally by younger sedimentary and volcanic rocks.
Most of the Coast Ranges are covered by younger surficial deposits that reflect geologic conditions for about the
last million years (City of San Mateo, 2004).

The major fault in the region is the San Andreas Fault. Lateral and vertical movement on the many splays of the
San Andreas Fault system and other secondary faults has produced a dominant northwest-oriented topographic
trend throughout the Coast Ranges. This trend reflects the boundary between the North American plate to the east
and the Pacific plate to the west. The San Andreas Fault system is about 40 miles wide in the Bay Area and
extends from the San Gregorio fault at the coastline to the Coast Ranges-Central Valley blind thrust at the western
edge of the Great Central Valley. The San Andreas Fault is the dominant structure in the system, nearly spanning
the length of California, and capable of producing the highest magnitude earthquakes. Many other subparallel or
branch faults within the San Andreas system are equally active and capable of generating large earthquakes.
Right-lateral movement dominates on these faults, but an increasingly large amount of thrust faulting resulting
from compression across the system is now being identified (City of San Mateo, 2004).

4.2.7 Soils

Uplands comprise about 80 percent of the planning area. The following four soil associations have been mapped
and described in the uplands (U.S. Soil Conservation Service, 1961):

e Hugo-Butano—Steep and very steep, brownish, moderately deep and deep soils on sedimentary rocks
under coniferous forest.

e Miramar-Sheridan—Steep and very steep, dark-colored, shallow to deep soils on acid igneous rocks
under shrubs and forest.

e Sweeney-Mindego—Sloping to very steep, dark-colored, moderately deep soils on basic igneous rocks
under grass or forest.

o Lobitos-Santa Lucia-Gazos—Sloping to very steep, grayish-brown, very shallow to deep soils on
sedimentary rocks under shrubs and grass with some trees.

Soils of the marine terraces, alluvial fans, and floodplains comprise less than 20 percent of the planning area, but
they contain most of the agricultural land and many of the home sites of the survey area. Three soil associations
have been mapped in these lower areas (U.S. Soil Conservation Service, 1961):

e Tierra-Colma—~Gently sloping to steep, dark-colored, shallow to deep soils on high, dissected marine
terraces; composed of weathered sedimentary rocks or alluvium from them; under grass and shrubs.

e  Watsonville-Elkhorn—Nearly level to sloping, grayish, shallow to deep soils formed on low marine
terraces composed of alluvium from sedimentary rocks or mixed sources; under grass.

e Tunitas-Lockwood—Nearly level to sloping, grayish or brownish, deep soils on fans and floodplains
composed of alluvium from various rocks; under grass with some shrubs and trees.
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4.3 DEVELOPMENT
4.3.1 Land Use

A key element in risk assessment is to look at existing land use in hazard areas that have a delineated extent, since
land use affects the level of risk. For example, an agricultural, low-density use faces a lower risk in a floodplain
than a high-density, residential use. Each municipality in San Mateo County has its own land use plan.
Unincorporated San Mateo County’s land is used primarily for resource management. Permitted uses include
agricultural, commercial, and residential types of development. The County has adopted residential, commercial,
industrial, and other resource management land uses to promote community values for the benefit of future
generations. Table 4-2 list San Mateo County’s objectives and designations for land use in unincorporated areas.
Figure 4-2 shows the distribution of land use in unincorporated San Mateo County.

Table 4-2. Land Use Objectives and Designations for Unincorporated San Mateo County

Land Use Objectives Land Use Designations

Urban o Maximize the efficiency of public facilities, services, and utilities e Residential
Unincorporated o Minimize energy consumption o Commercial
Areas ¢ Encourage the orderly formation and development of local o Office
government agencies o Industrial

o Protect and enhance the natural environment e Airport

o Revitalize existing developed areas o |Institutional

o Discourage urban sprawl. e Recreation

e General Open Space.

Rural o Preserve natural resources Agriculture
Unincorporated e Provide for the managed productive use and monitoring of Lower Density Residential
Areas resources Recreation

¢ Provide outdoor recreation
o Protect public health and safety.

General Open Space
Timber Production
Solid Waste Disposal Facility.

4.3.2 Building Count, Occupancy Class and Estimated Replacement Value

Table 4-3 presents planning area building counts by occupancy class. Table 4-4 summarizes estimated
replacement value for building structures and contents combined.

4.3.3 Critical Facilities

A critical facility is a structure, facility, or other improvement that, because of its function, service area, or
uniqueness, provides service that enables the continuous operation of critical business and government functions,
and is critical to human health and safety or economic security. Critical facilities are essential to the health and
welfare of the population. They become especially important after a hazard event.

Critical facilities typically include police and fire stations, schools, and emergency operations centers. They also
include infrastructure such as roads and bridges that provide ingress and egress and allow emergency vehicles
access to those in need, as well as utilities that provide water, electricity, and communication services to the
community. Also included are facilities and railroads that hold or carry significant amounts of hazardous
materials with a potential to impact public health and welfare in a hazard event.
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Table 4-3. Planning Area Building Counts by Occupancy Class

Number of Buildings

Agricultural | Commercial | Education | Government | Indusirial |_Religion | Residential | _Total |
7 15 2 0

Atherton 1 0 2,479 2,504
Belmont 0 200 18 4 32 9 7,072 7,335
Brisbane 0 229 4 3 11 3 1,566 1,816
Burlingame 0 573 15 7 53 21 6,932 7,601
Colma 1 115 0 1 7 0 321 445
Daly City 5 498 28 9 8 28 21,366 21,942
East Palo Alto 3 108 14 5 21 30 4,409 4,590
Foster City 0 131 3 23 7 7,732 7,904
Half Moon Bay 26 160 7 3 7 9 3,946 4,158
Hillsborough 0 18 3 0 0 3,900 3,926
Menlo Park 2 399 19 6 76 26 8,545 9,073
Millbrae 0 190 12 3 5 7 5,796 6,013
Pacifica 4 215 21 5 18 11,733 11,998
Portola Valley 4 28 8 2 0 3 1,533 1,578
Redwood City 0 871 35 13 99 36 18,203 19,257
San Bruno 1 395 20 4 22 20 11,234 11,696
San Carlos 4 618 13 4 185 10 9,054 9,888
San Mateo 2 1,034 39 12 76 48 22,474 23,685
South San Francisco 0 1,021 24 10 173 26 15,441 16,695
Woodside 2 34 3 2 0 1 1,980 2,022
Unincorporated 315 650 47 21 171 22 18,700 19,926
Total 370 7,494 355 122 971 324 184,416 194,052

Table 4-4. Estimated Replacement Value of Planning Area Buildings

Estimated Total Replacement Value Estimated Total Replacement Value

Jurisdiction Structure and Contents Jurisdiction

Atherton $2,851,840,817 Millbrae $4,518,625,975
Belmont $6,073,411,270 Pacifica $5,726,928,117
Brisbane $3,727,060,662 Portola Valley $1,561,897,019
Burlingame $11,121,820,561 Redwood City $21,797,918,834
Colma $1,269,795,262 San Bruno $7,904,426,518
Daly City $12,987,124,886 San Carlos $10,559,383,070
East Palo Alto $3,491,181,391 San Mateo $23,908,243,752
Foster City $8,139,909,551 South San Francisco $25,673,267,870
Half Moon Bay $3,540,059,183 Woodside $1,694,299,578
Hillsborough $3,326,778,876 Unincorporated $19,545,239,679
Menlo Park $12,491,405,466 Total $191,910,618,338

Source: San Mateo County tax parcel data.
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The Steering Committee recommended that this plan update use a definition of critical facilities that aligns with
FEMA'’s “community lifelines” concept. The following categories of lifelines are defined as critical facilities:

e Communications—Infrastructure, alerts, warnings, messages, 911 and dispatch, responder
communications, and financial services

e Energy—Power (grid), temporary power, and fuel

o Food, Water and Shelter—Evacuations, schools, food/potable water, shelter, durable goods, water
infrastructure, and agriculture

e Hazardous Materials—Facilities, hazardous debris, pollutants, and contaminants

e Health and Medical—Medical care (hospitals), patient movement, public health, fatality management,
health care, and supply chain

e Safety and Security—Law enforcement/security, search and rescue, fire services, government service,
responder safety, and imminent hazard mitigation

e Transportation—Highway/roadway, mass transit, railway, aviation, maritime and pipeline

Table 4-5 summarizes critical facilities in the planning area. General locations of identified critical facilities are
shown on Figure 4-3 and Figure 4-4.

Table 4-5. Critical Facilities by Jurisdiction and Category
Food, Water, | Hazardous | Health & | Safety &

Jurisdiction Communications | Energ Shelter Material

Atherton 2 0 2 0 0 14 1 19
Belmont 6 1 32 0 4 21 7 4l
Brisbane 4 2 1 7 1 6 4 25
Burlingame 26 1 17 4 17 19 14 98
Colma 0 0 0 2 0 1 2 5
Daly City 28 4 22 1 24 46 33 158
East Palo Alto 3 1 30 0 3 23 2 62
Foster City 9 0 4 2 19 10 48
Half Moon Bay 5 1 13 2 6 21 3 51
Hillsborough 4 1 0 0 0 11 8 24
Menlo Park 28 8 26 1 14 25 15 117
Millbrae 20 3 7 0 5 15 8 58
Pacifica 8 1 38 0 5 21 12 85
Portola Valley 0 0 0 1 6 5 14
Redwood City 36 8 99 17 22 76 34 292
San Bruno 14 4 9 2 13 23 30 95
San Carlos 19 1 21 6 7 28 7 89
San Mateo 49 6 35 1 45 66 59 261
South San Francisco 21 8 36 17 22 39 49 192
Woodside 7 1 3 0 0 9 17 37
Unincorporated 97 16 48 20 1 111 132 435
Total 388 67 443 82 204 600 452 2,236
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4.3.4 Development Trends

An understanding of population and development trends can assist in planning for future development and
ensuring that appropriate mitigation, planning, and preparedness measures are in place to protect human health
and community infrastructure. The Disaster Mitigation Act requires that communities consider land use trends,
which can alter the need for, and priority of, mitigation options over time. Land use and development trends
significantly affect exposure and vulnerability to various hazards. For example, significant development in a
hazard area increases the building stock and population exposed to that hazard.

New development that has occurred in the last five years and potential future development in the next five years,
as identified by each jurisdiction, are addressed in the jurisdictional annexes in Volume 2 of this plan. This
section describes general countywide trends.

Areas targeted for future growth and development have been identified across the county. According to the
Association of Bay Area Governments (ABAG), the County of San Mateo is expected to grow considerably in the
next 10 years, with an estimated population of 862,800 by 2030—a 10 percent increase from the current
population. Significant residential and non-residential development are expected, with increasing establishment of
technology companies throughout the County likely in the near future. While coastal communities will experience
some degree of future exposure based on anticipated land use, most of the future impact will be in the bayside
communities.

On May 20, 2021, the ABAG Executive Board approved the Final Regional Housing Needs Allocation
Methodology and Draft Allocations. The current housing allocation for the 21 listed jurisdictions in San Mateo
County (including the unincorporated areas) is 47,687 housing units. Very low income and above moderate-
income housing types make up a sizeable portion of this allocation (ABAG, 2021). All cities and the County are
currently updating their housing elements. This will assess housing needs from 2023 to 2031 and establish
policies and programs to address them. the housing element must also demonstrate that the unincorporated
County has sites that can be developed or redeveloped to meet the County’s regional housing needs allocation.

In fiscal year 2019-20, the County’s Planning and Building Department processed 2,294 building permits, barely
less than its goal of 2,300, despite almost two months of mandated closure due to the COVID-19 pandemic. Most
of these permits were obtained via the new online permit center. The department estimates that the total number
of building permits to be issued in fiscal year 2020-21 will be close to the target of 2,300. The current County
budget includes significant continued spending on capital projects, including the San Mateo Medical Center,
County Office Building 3, Pescadero Fire Station 59, Tower Road Fire Station 17 replacements, and Memorial
Park Facility Improvements. Each municipal planning partner to this plan has performed a building permit
assessment for the performance period since the 2016 plan. These assessments are included in Volume 2 of this
plan.

Development in San Mateo County will likely be impacted by the COVID-19 pandemic over the next few years.
The current County budget reflects $6.3 billion over the next two years for ongoing efforts against COVID-19,
including the administration of vaccines, prevention and mitigation measures, and recovery programs to help
people, businesses, and community organizations. As multiple sectors recover from the pandemic, San Mateo
County will need to address housing concerns for those who are experiencing homelessness. The current budget
reflects the acquisition of hotels and the building of a navigation center to house those experiencing homelessness.
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4.4 DEMOGRAPHICS

4.4.1 Population Characteristics

San Mateo County has the 14th largest population of California’s 58 counties, with an estimated 2020 population
of 773,244. The sections below provide details on population history and distribution by jurisdiction within the
planning areas.

Recent Population by Jurisdiction

Table 4-6 shows the population of the County and its incorporated cities from 1990 to 2020. Daly City and the
City of San Mateo are the largest cities in San Mateo County, together accounting for 27.6 percent of the planning
area’s population in 2010 and 27.4 percent in 2020. Unincorporated areas accounted for 8.6 percent of the
planning area’s population in 2010 and about 8.5 percent in 2020. Overall growth in unincorporated areas was
about 7.3 percent from 2010 to 2020; Daly City grew about 8.0 percent during the same timeframe, and the City
of San Mateo grew by about 6.0 percent.

Table 4-6. Recent Population by Jurisdiction

Population

90 2000 | 2010 | 200 |

Atherton 7,163 7,194 6,914 6,942

Belmont 24,165 25,123 25,835 26,669
Brisbane 2,952 3,597 4,282 4,621

Burlingame 26,666 28,158 28,806 30,068
Colma 1,103 1,187 1,454 1,678

Daly City 92,088 103,625 101,072 108,767
East Palo Alto 23,451 29,506 28,155 30,630
Foster City 28,176 28,803 30,567 33,025
Half Moon Bay 8,886 11,842 11,324 12,404
Hillsborough 10,667 10,825 10,825 11,442
Menlo Park 28,403 30,785 32,026 35,120
Millbrae 20,414 20,718 21,532 22,742
Pacifica 37,670 38,392 37,234 38,267
Portola Valley 4,195 4,462 4,353 4,598

Redwood City 66,072 75,402 76,815 86,444
San Bruno 38,961 40,165 41,114 45,392
San Carlos 26,382 27,718 28,406 30,067
San Mateo 85,619 92,482 97,207 102,766
S. San Francisco 54,312 60,552 63,632 67,730
Woodside 5,034 5,352 5,287 5,670

Unincorporated 57,244 61,275 61,611 66,019
Total 649,623 707,163 718,451 771,061

Source: California Department of Finance, 2021

TETRA TECH 4-13



2021 Multijurisdictional Local Hazard Mitigation Plan

Historical Growth Rate

Population changes are useful socio-economic indicators. A growing population generally indicates a growing
economy, while a decreasing population signifies economic decline. Figure 4-5 shows the percentage population
growth rate per decade from 1970 through 2020 for San Mateo County and for the state. The planning area’s
population growth of about 5.4 percent through the 1970s increased to 10.6 percent in the 1980s. Population
growth slowed slightly in the 1990s and dropped sharply to 1.6 percent between 2000 and 2010. The period from
2010 through 2020 saw an increase in population of about 7.3 percent for San Mateo County while the State of
California experienced 6.9 percent growth.

Source: California Department of Finance, 2021
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Figure 4-5. State of California and San Mateo County Population Growth per Decade

Daily Commuting Population

County data indicates that San Mateo County has had a greater percentage of people working outside of their
place of residence (79.2 percent) than the Bay Area (61.9 percent), California (60 percent), and the United States
(43.7 percent). This has remained consistent from 2005 through 2019.

According to the Census Bureau’s American Community Survey for 2019, about 56.8 percent of San Mateo
County’s employed population worked in San Mateo County and 42.8 percent worked outside of the county. San
Francisco City and County receives the highest number of commuting workers in the nation, and the highest
number of commuters to San Francisco are from San Mateo County, followed by Alameda County.

The majority of commuters to San Mateo County came from San Francisco, followed by Santa Clara County, and
Alameda County. Some commuters travel to San Mateo County from as far as Sacramento and Tuolumne
Counties. About 150,000 out-of-county commuters work in San Mateo County, and more than 100,000
commuters pass through the county as part of their daily commute to San Francisco, the North Bay Area,
Alameda County, or the South Bay Area.

This large commuter contingent has impacts on planning for the County’s infrastructure and service needs, as well
as on planning for hazard mitigation and emergency management. Commuters may be familiar with the area
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immediately surrounding their place of business or regular route to work but may be less familiar with the
services and resources provided to the population during a disaster event.

The American Community Survey estimates that 66.5 percent of workers in the County commute alone by vehicle
to work.

4.4.2 Demographic Indicators for Social Vulnerability

Some populations are at greater risk from hazard events because of decreased resources or physical abilities.
People living near or below the poverty line, the elderly, individuals with disabilities, women, children, ethnic
minorities, and renters all experience, to some degree, more severe effects from disasters than the general
population. These vulnerable populations may vary from the general population in risk perception, living
conditions, access to information before, during and after a hazard event, capabilities during an event, and access
to resources for post-disaster recovery. Indicators of vulnerability—such as disability, age, poverty, and minority
race and ethnicity—often overlap spatially and often in the geographically most vulnerable locations. Detailed
spatial analysis to locate areas where there are higher concentrations of vulnerable community members can help
to extend focused public outreach and education to the most vulnerable community members.

Indicators from Census data are commonly used to assess social vulnerability. For the social vulnerability
demographic profile component for this plan, the following indicators were selected:

e Population Under 15 Years of Age—Children, especially in the youngest age groups, often cannot
protect themselves during a disaster because they lack the necessary resources, knowledge, or life
experiences to effectively cope with the situation. Hazard mitigation planning needs to be tailored such
that the community is prepared to ensure that children are safe during disaster events and that families
with children have access to necessary information and tools.

e Population Over 65 years of Age—People 65 years old and older are likely to require financial support,
transportation, medical care, or assistance with ordinary daily activities, especially during disasters. They
are more likely to be vision, hearing, and/or mobility impaired, more likely to experience mental
impairment or dementia, and more likely to live in assisted-living facilities where emergency
preparedness is at the discretion of facility operators. Hazard mitigation needs to account for such needs.

e People of Color—Social and economic marginalization of certain racial and ethnic groups, including real
estate discrimination, has resulted in greater vulnerability of these groups to all types of hazards. Based on
data from a number of studies, African Americans, Native Americans, and populations of Asian, Pacific
Islander, or Hispanic origin are likely to be more vulnerable than the broader community. Research shows
that minorities are less likely to be involved in pre-disaster planning and experience higher mortality rates
during disaster events. Post-disaster recovery often exhibits cultural insensitivity. Since higher
proportions of ethnic minorities live below the poverty line than the majority white population, poverty
can compound vulnerability. Hazard mitigation plans need to identify the spatial distribution of these
population groups and direct resources to reduce their vulnerability to hazards.

¢ Limited English-Speaking Households—For populations with limited English proficiency, disaster
communication may be difficult, especially in communities for whom translators and accurate translations
of advisories may be scarce. Such households are likely to rely on relatives and local social networks (i.e.,
friends and neighbors) for information for preparing for a disaster event.

e Persons with Disabilities—Persons with disabilities or other access and functional needs are more likely
to have difficulty responding to a hazard event than the general population. Family, neighbors, and local
government are the first level of response to assist these individuals, and coordination of efforts to meet
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their access and functional needs is paramount to life safety efforts. Emergency managers need to
distinguish between functional and medical needs to plan for incidents that require evacuation and
sheltering. Knowing the percentage of population with access and functional needs allows emergency
management personnel and first responders to anticipate the services needed by that population.

e Families Below the Poverty Level—Economically disadvantaged families have limited ability to absorb
losses due to hazard impacts. Wealth enables families to absorb and recover from losses more quickly,
due to insurance, savings, and often the availability of low-cost credit. People with lower incomes tend
not to have access to these resources. At the same time, poorer families are likely to inhabit poor quality
housing and reside in locations that are most vulnerable to hazard events. Economically disadvantaged
neighborhoods are also likely to have relatively poor infrastructure and facilities, which exacerbate the
disaster consequences for community members there.

These indicators were selected based on the equity priorities established by the County, and the availability of
datasets at a small enough resolution to determine probable characteristics of populations within identified hazard
areas. The following sections estimate the age, race, language, and disability indicators for San Mateo County;
poverty levels are presented in Section 4.5. Additional data sets that have been aggregated were utilized to support
the equity lens for the risk assessment, as explained in detail in Chapter 7.

Age Distribution

The overall age distribution for the County is shown in Figure 4-6. Based on U.S. Census 2019 data estimates,
16.5 percent of the planning area’s population is 65 or older, compared with the state average of 14.8 percent.
Census data indicate that 26.6 percent of the over-65 population have disabilities of some kind, and 6.0 percent
have incomes below the poverty line. It is also estimated that 16.8 percent of the population is 14 or younger,
which varies slightly from the state’s average of 18.7 percent. Children under the age of 18 account for

6.2 percent of individuals who are below the poverty line.

Race, Ethnicity and Lanquage

Figure 4-7 shows the race/ethnicity distribution in the planning area according to the San Mateo County Stigma
Baseline Survey (Strata Research, Inc., 2020; based on U.S. Census Bureau 2018 American Community Survey 5-
Year Estimates). U.S. Census data show that the planning area has a 35.9 percent foreign-born population. The
Census estimates 16.7 percent of community members speak English “less than very well” and lists the following
as the five languages most commonly spoken at home (number of people in parentheses) (U.S. Census, 2021):

e English (401,961)
e Spanish (125,880)
e Chinese (64,021)
o Tagalog (45,801)
e Hindi (8,103)

Persons with Disabilities or with Access and Functional Needs

According to the 2019 Census estimates, persons with disabilities or with access and functional needs make up
7.6 percent of the total civilian non-institutionalized population of San Mateo County.
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Source: U.S. Census—2019 American Community Survey 1-Year Estimates
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4.5 ECONOMY
4.5.1 Living Wage

The Massachusetts Institute of Technology (MIT) has developed a calculator to estimate the living wage needed
to support different types of families. It estimates geographically specific living wages, as an hourly rate, required
to acquire basic minimum necessities such as health, housing, and transportation. Table 4-7 presents summary
information from the calculator for San Mateo for 2020.

Table 4-7. 2020 Hourly Living Wage Calculation for San Mateo County

One Adult One Adult + One Child Two Adults Two Adults + One Child
Living Wage $28.00 $55.59 $41.13 $49.45
Poverty Wage $6.13 $8.29 $8.29 $10.44
Minimum Wage? $12.00

a. 2020 California Minimum Wage for Employers with 25 Employees or Less
Source: Massachusetts Institute of Technology, 2020

4.5.2 Household Income

Based on U.S. Census Bureau estimates, per capita income in the planning area in 2019 was $68,949, and the
median household income was $138,500. It is estimated that 16.9 percent of households receive annual incomes
between $100,000 and $149,999, 46 percent receive annual incomes above $150,000, and 8.3 percent make less
than $25,000 per year. According to the 2019 Census estimates, 3.1 percent of households and 6.0 percent of
individuals had income that fell below the poverty line.

4.5.3 Employment by Sector

Figure 4-8 shows the breakdown of employment by industry sector in the planning area, as reported in the 2019
American Community Survey.

Arts, entertainment, Other services, Public administration Agriculture, forestry, fishing
and recreation, and except public 3.4% and hunting, and mining
accommodation and administration 0.6% Construction
food services 4.1% 5.7%
9.4% Manufacturing
7.7%
Wholesale trade
Educational services, 1.7%
and health care and Retail trade
social assistance 9.1%

0,
20.0% Transportation and

warehousing, and

Professional,
scientific, and

management, and utilities
administrative and 5.8%
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Figure 4-8. Industry in the Planning Area
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San Mateo County Profile

4.5.4 Large Employers

San Mateo County is home to diverse businesses, from international corporations to small shops and
manufacturers. As the social media realm continues to expand, some county businesses such as Facebook’s
headquarters in Menlo Park become tourist attractions. California state data lists the following as the largest
employers in San Mateo County (California Employment Development Department, 2021):

e Bart Daly City Station e Motif Inc.

e Electric Charging Station e Oracle Corporation

e Electronic Arts Inc. e Palo Alto VA Hospital Medical Center
e Facebook Inc. e Plateau Systems

e Fisher Investments (San Mateo) e San Francisco International Airport
e Fisher Investments (Woodside) e San Mateo County Behavior

e Forced Dump Debris Box Service e San Mateo County Tax Collector

e Genentech Inc. e San Mateo Medical Center

e Gilead Sciences Inc. e Sciex LLC

e Kaiser Permanente Redwood City e SRI International

e Kaiser Permanente South San Francisco e VisaInc.

e LSA Global e YouTube LLC

e Mills-Peninsula Medical Center

4.5.5 Employment by Occupation

Figure 4-9 shows the breakdown of employment by occupation in the planning area, as reported in the 2019
American Community Survey.

Management, business,
_ science, and arts
52.5%

Production,
transportation, and
material moving
7.6%

Natural resources,
construction, and \

maintenance

\ Service

6.0% 16.3%
Sales and office/
17.5%
Figure 4-9. Occupations in the Planning Area
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4.5.6 Unemployment

According to the American Community Survey, 68.8 percent of the planning area’s population 16 and older is in
the labor force. Figure 4-10 compares unemployment trends from the State of California and San Mateo County
from 2010 through 2020. San Mateo County’s unemployment rate decreased each year from 2010 —2019. At its
lowest in 2019, unemployment was at 2.1 percent, before rising precipitously to 6.9 percent in 2020, the year of
the COVID-19 pandemic. The state unemployment rate remained higher than the County’s throughout this period
and experienced a similar fall and rise.

Source: California Employment Development Department
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Figure 4-10. State of California and San Mateo County Unemployment Rate
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5. HAZARDS OF CONCERN

Defining the hazards that present the greatest risk to the planning area is the first step in assessing overall risk to
the community. The planning team and Steering Committee reviewed available information to determine what
types of hazards may affect the planning area, how often they can occur, and their potential severity. This effort
defined hazards of concern, for which individual risk assessments are presented in this hazard mitigation plan.

5.1 MAJOR PAST HAZARD EVENTS

A list of historical federal disaster declarations affecting the planning area offers an initial indication of the types
of hazards most likely to pose risks to the community. Federal disaster declarations are typically issued for hazard
events that cause more damage than state and local governments can handle without assistance from the federal
government, although no specific dollar loss threshold has been established for these declarations. A federal
disaster declaration puts federal recovery programs into motion to help disaster victims, businesses, and public
entities. Some of the programs are matched by state programs. Federal disaster, emergency, or fire management
assistance declarations were issued for 22 events since 1954 in the planning area, as listed in Table 5-1.

Table 5-1. Federal Disaster Declarations for Hazard Events that Affected the Planning Area

Type of Event Disaster Declaration # Date
Wildfires (CZU Lightning Complex) DR-4558 August 16 — September 26, 2020
COVID-19 Pandemic DR-4482 January 20, 2020 - present
Severe Winter Storms, Flooding, and Mudslides DR-4308 February 1 - 23, 2017
Severe Winter Storms, Flooding, and Mudslides DR-4305 January 18 — 23, 2017
Severe Storms, Flooding, Landslides, and Mudslides DR-1646 March 29 - April 16, 2006
Severe Storms, Flooding, Mudslides, and Landslides DR-1628 December 17, 2005 - January 3, 2006
Severe Winter Storms and Flooding DR-1203 February 2 - April 30, 1998
Severe Storms, Flooding, Mud, and Landslides DR-1155 December 28, 1996 — April 1, 1997
Severe Winter Storms, Flooding, Landslides, Mud Flows DR-1046 February 13, 1995 — April 19, 1995
Severe Winter Storms, Flooding, Landslides, Mud Flows DR-1044 January 3 — February 10, 1995
Severe Freeze DR-894 December 19, 1990 — January 3, 1991
Loma Prieta Earthquake DR-845 October 17 — December 18, 1989
Severe Storms, Flooding DR-758 February 12 - March 10, 1986
Coastal Storms, Floods, Slides, Tornadoes DR-677 January 21 — March 30, 1983
Severe Storms, Flood, Mudslides, High Tide DR-651 December 19, 1981 - January 8, 1983
Flooding DR-145 February 25, 1963
Severe Storms DR-138 October 24, 1962
Flooding DR-122 March 6, 1962
Flooding DR-82 April 4, 1958
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Type of Event Disaster Declaration # Date
Wildfires DR-65 December 29, 1956
Flooding DR-47 December 23, 1955
Flooding DR-15 February 5, 1954

Review of these events helps identify hazards of concern and targets for risk reduction activities. However, many
natural hazard events do not trigger federal disaster declaration protocol but have significant impacts on their
communities. These events are also important to consider in identifying hazards of concern and establishing their
recurrence intervals. Individual jurisdictional annexes in Volume 2 list the events that affected each planning
partner.

5.2 IDENTIFIED HAZARDS OF CONCERN

The Steering Committee considered the full range of natural hazards that could affect the planning area and then
selected those that present the greatest concern for risk assessment in this plan. The process incorporated a review
of state and local hazard planning documents as well as information on the frequency of, magnitude of, and costs
associated with hazards that have struck the planning area or could do so. Anecdotal information regarding natural
hazards and the perceived vulnerability of the planning area’s assets to them was also used. Based on the review,
this plan addresses the following hazards of concern (presented in alphabetical order; the order of listing does not
indicate the hazards’ relative severity):

e Climate change ¢ Landslide/mass movements
e Dam failure e Sea-level rise

e Drought e Severe weather

e [Earthquake e Tsunami

e Flood e Wildfire

Additionally, other “hazards of interest” are qualitatively profiled but not fully assessed. The Steering Committee
determined that these other hazards, though not required to be evaluated under federal guidelines for hazard
mitigation plans, are important to recognize qualitatively in this plan. Profiles, without quantitative risk
assessments, are provided for the following hazards:

e Public health and pandemic e Hazardous materials release
e Terrorism e Pipeline and tank failure
e Cyber threats e Aircraft incidents.

e Communication failure
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6. RELEVANT LAWS, ORDINANCES AND PROGRAMS

Existing regulations, agencies and programs at the federal, state, and local level can support or impact hazard
mitigation actions identified in this plan. Hazard mitigation plans are required to include a review and
incorporation, if appropriate, of existing plans, studies, reports, and technical information as part of the planning
process (44 CFR, Section 201.6(b)(3)). Information presented in this section can be used to review local
capabilities to implement the action plan this hazard mitigation plan presents. Individual review by each planning
partner of existing local plans, studies, reports, and technical information is presented in the annexes in Volume 2.

6.1 RELEVANT FEDERAL AND STATE AGENCIES, PROGRAMS AND
REGULATIONS

State and federal regulations and programs that need to be considered in hazard mitigation are constantly
evolving. For this plan, a review was performed to determined which regulations and programs are currently most
relevant to hazard mitigation planning. The findings are summarized in Table 6-1 and Table 6-2. Short
descriptions of each program are provided in Appendix C.

Table 6-1. Summary of Relevant Federal Agencies, Programs and Regulations

Hazard Mitigation

Agency, Program or Regulation | Area Affected Relevance

Americans with Disabilities Act Action Plan FEMA hazard mitigation project grant applications require full compliance with
Implementation applicable federal acts.

Bureau of Land Management  Wildfire Hazard The Bureau funds and coordinates wildfire management programs and

structural fire management and prevention on BLM lands.

Civil Rights Act of 1964 Action Plan FEMA hazard mitigation project grant applications require full compliance with
Implementation applicable federal acts.

Clean Water Act Action Plan FEMA hazard mitigation project grant applications require full compliance with
Implementation applicable federal acts.

Community Development Block Action Plan Funding This is a potential alternative source of funding for actions identified in this
Grant Disaster Resilience plan.

Program

Community Rating System Flood Hazard This voluntary program encourages floodplain management activities that
exceed the minimum National Flood Insurance Program requirements.

Disaster Mitigation Act Hazard Mitigation This is the current federal legislation addressing hazard mitigation planning.

Planning

Emergency Relief for Federally Action Plan Funding This is a possible funding source for actions identified in this plan.
Owned Roads Program

Emergency Watershed Program Action Plan Funding This is a possible funding source for actions identified in this plan.

Endangered Species Act Action Plan FEMA hazard mitigation project grant applications require full compliance with
Implementation applicable federal acts.
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Hazard Mitigation
Agency, Program or Regulation | Area Affected Relevance
Federal Energy Regulatory Dam Failure Hazard | This program cooperates with a large number of federal and state agencies to
Commission Dam Safety ensure and promote dam safety.
Program
Federal Wildfire Management  Wildfire Hazard These documents mandate community-based collaboration to reduce risks
Policy and Healthy Forests from wildfire.
Restoration Act
National Dam Safety Act Dam Failure Hazard  This act requires a periodic engineering analysis of most dams in the country
National Environmental Policy  Action Plan FEMA hazard mitigation project grant applications require full compliance with
Act Implementation applicable federal acts.
National Fire Plan (2001) Wildfire Hazard This plan calls for joint risk reduction planning and implementation by federal,
state and local agencies.
National Flood Insurance Flood Hazard This program makes federally backed flood insurance available to
Program homeowners, renters, and business owners in exchange for communities
enacting floodplain regulations
National Incident Management  Action Plan Adoption of this system for government, nongovernmental organizations, and
System Development the private sector to work together to manage incidents involving hazards is a
prerequisite for federal preparedness grants and awards
National Landslide Risk Assessment of  This act authorized a national landslide hazards reduction program and a 3D
Preparedness Act Landslide Hazard elevation program, providing tools and data to assess the landside hazard.
Presidential Executive Order  Flood Hazard This order requires federal agencies to avoid long and short-term adverse
11988 (Floodplain Management) impacts associated with modification of floodplains
Presidential Executive Order  Action Plan FEMA hazard mitigation project grant applications require full compliance with
11990 (Protection of Wetlands) Implementation applicable presidential executive orders.
U.S. Army Corps of Engineers  Dam Failure Hazard  This program is responsible for safety inspections of dams that meet size and
Dam Safety Program storage limitations specified in the National Dam Safety Act.
U.S. Army Corps of Engineers  Flood Hazard, Action The Corps of Engineers offers multiple funding and technical assistance
Flood Hazard Management Plan Implementation, programs available for flood hazard mitigation actions
Action Plan Funding
U.S. Fire Administration Wildfire Hazard This agency provides leadership, advocacy, coordination, and support for fire
agencies and organizations.
U.S. Fish and Wildlife Service  Wildfire Hazard This service’s fire management strategy employs prescribed fire throughout

the National Wildlife Refuge System to maintain ecological communities.
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Relevant Laws, Ordinances and Programs

Hazard Mitigation

Table 6-2. Summary of Relevant State Agencies, Programs and Regulations

gency, Program or Regulation

AB 9: Fire safety: Wildfires: Fire
Adapted Communities

AB 32: The California Global
Warming Solutions Act

AB 38: Fire safety: Low-Cost
Retrofits: Regional Capacity
Review: Wildfire Mitigation

AB 70: Flood Liability

AB 162: Flood Planning

AB 267: California Environmental
Quality Act: Exemption:
Prescribed Fire, Thinning, and
Fuel Reduction Projects.

AB 380: Forestry: Priority Fuel
Reduction Projects

AB 431: Forestry: Timber
Harvesting Plans: Defensible
Space: Exemptions

AB 497: Forestry and Fire
Protection: Local Assistance
Grant Program: Fire Prevention
Activities: Street and Road
Vegetation Management

AB 575: Civil Liability: Prescribed
Burning Activities: Gross

Negligence

AB 642: Wildfires

AB 747: General Plans—Safety

Element

AB 800: Wildfires: local general
plans: safety elements: fire
hazard severity zones.

AB 1255: Fire prevention:
Department of Forestry and Fire
Protection: Grant Programs

Area Affected
Wildfire Hazard

Action Plan
Development

Wildfire Hazard

Flood Hazard

Flood Hazard

Wildfire Hazard

Wildfire Hazard

Wildfire Hazard

Wildfire Hazard

Wildfire Hazard

Wildfire Hazard

Hazard Mitigation

Planning

Wildfire Hazard

Wildfire Hazard

Relevance

Establishes the Regional Forest and Fire Capacity Program to support
regional leadership to build local and regional capacity and develop, prioritize,
and implement strategies and projects that create fire-adapted communities
and landscapes by improving watershed health, forest health, community
wildfire preparedness, and fire resilience.

Establishes a state goal of reducing greenhouse gas emissions to 1990 levels
by 2020

Directs the California Natural Resources Agency to review the regional
capacity of each county that contains a very high fire hazard severity zone
and establishes a comprehensive wildfire mitigation and assistance program.

A city or county may be required to partially compensate for property damage
caused by a flood if it unreasonably approves new development in areas
protected by a state flood control project

Cities and counties must address flood-related matters in the land use,
conservation, and safety and housing elements of their general plans.

Extends to January 1, 2026, the exemption from requirements of the
California Environmental Quality Act for prescribed fire, thinning, or fuel
reduction projects on federal lands to reduce the risk of high-severity wildfire
that had been reviewed under the National Environmental Policy Act.

Requires the Department of Forestry and Fire Protection to identify priority
fuel reduction projects annually and exempts the identified priority fuel
reduction projects from certain legal requirements.

Extends to January 1, 2026, the exemption from a requirement to complete a
timber harvest plan for maintaining defensible space between 150 feet and
300 feet from a habitable structure.

Appropriates funds for local assistance grants for fire prevention activities with
priority for projects that manage vegetation along streets and roads to prevent
the ignition of wildfire.

Provides that a private entity engaging in a prescribed burning activity that is
supervised by a person certified as burn boss is liable for damages to a third
party only if the prescribed burning activity was carried out in a grossly
negligent manner.

Makes changes to support cultural and prescribed fire, including the creation
of a Cultural Burning Liaison at the Department of Forestry and Fire
Protection, and requires a proposal for creating a prescribed fire training
center.

The safety elements of cities’ and counties’ general plans must address
evacuation routes and include any new information on flood and fire hazards
and climate adaptation and resiliency strategies.

Establishes provisions for wildfire hazard mapping and applications for that
mapping in General Plan Safety Elements.

Requires the Natural Resources Agency to develop a guidance document that
describes goals, approaches, opportunities, and best practices in each region
of the state for ecologically appropriate, habitat-specific fire risk reduction.
Requires consultation with counties related to the Department of Forestry and
Fire Protection’s local fire prevention grant program.
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Agency, Program or Regulation

Hazard Mitigation

Area Affected

Relevance

AB 1295: Residential development Wildfire Hazard

Agreements: Very High-Risk Fire
Areas

AB 1439: Property Insurance
Discounts

AB 1500: Safe Drinking Water,
Wildfire Prevention, Drought
Preparation, Flood Protection,
Extreme Heat Mitigation, and
Workforce Development Bond Act
of 2022.

AB 2140: General Plans—Safety
Element

AB 2800: Climate Change—
Infrastructure Planning

Alquist-Priolo Earthquake Fault
Zoning Act

California Coastal Management
Program

Board of Forestry and Fire
Protection Fire Safe Regulations

California Department of Forestry
and Fire Protection (CAL FIRE)

California Department of Parks
and Recreation

California Department of Water
Resources

California Division of Safety of
Dams

California Environmental Quality
Act

California Fire Alliance
California Fire Plan
California Fire Safe Council

California Fire Service and
Rescue Emergency Mutual Aid
Plan

Wildfire Hazard

Drought, Flood,

Extreme Heat and

Wildfire Hazards

Hazard Mitigation

Planning

Action Plan
Development

Earthquake Hazard

Flood,
Landslide/Mass
Movement,
Tsunami and
Wildfire Hazards
Wildfire Hazard
Wildfire Hazard
Wildfire Hazard
Flood Hazard
Dam Failure

Hazard

Action Plan
Implementation

Wildfire Hazard
Wildfire Hazard
Wildfire Hazard

Wildfire Hazard

Prohibits the legislative body of a city or county from entering into a residential
development agreement for property in a very high fire risk area as
designated by a local agency or a fire hazard severity zone classified by the
director of CAL FIRE.

Requires residential or commercial property insurance policies to include a
discount if a local government where the insured property is located funds a
local wildfire protection or mitigation program.

Authorizes, upon voter approval, the issuance of bonds to finance projects for
safe drinking water, wildfire prevention, drought preparation, flood protection,
extreme heat mitigation, and workforce development programs.

Enables state and federal disaster assistance and mitigation funding to
communities with compliant hazard mitigation plans.

Requires state agencies to take into account the impacts of climate change
when developing state infrastructure.

Restricts construction of buildings used for human occupancy on the surface
trace of active faults.

Requires coastal communities to prepare coastal plans and requires that new
development minimize risks to life and property in areas of high geologic,
flood, and fire hazard.

The Fire Safe Regulations set the floor for fire safety standards for perimeters
and access to residential, commercial, and industrial building construction.

CAL FIRE has responsibility for wildfires in areas that are not under the
jurisdiction of the Forest Service or a local fire organization.

State Parks Resources Management Division has wildfire protection
resources available to suppress fires on State Park lands.

Department of Water Resources is the state coordinating agency for
floodplain management.

Division of Safety of Dams monitors the dam safety program at the state level
and maintains a working list of dams in the state.

Establishes a protocol of analysis and public disclosure of the potential
environmental impacts of development projects. Any project action identified
in this plan will seek full California Environmental Quality Act compliance upon
implementation.

The alliance works with communities at risk from wildfires to facilitate the
development of community fire loss mitigation plans.

This plan’s goal is to reduce costs and losses from wildfire through pre-fire
management and through successful initial response.

This council facilitates the distribution of National Fire Plan grants for wildfire
risk reduction and education.

This plan provides guidance and procedures for agencies developing
emergency operations plans, as well as training and technical support.
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Relevant Laws, Ordinances and Programs

Agency, Program or Regulation

Hazard Mitigation

Area Affected

Relevance

California General Planning Law

California Multi-Hazard Mitigation

Plan

California Residential Mitigation
Program

California State Building Code

Disadvantaged and Low-Income
Communities Investments

Division of the State Architect’s

AB 300 List of Seismically At-Risk

Schools

Governor’s Executive Order S-13-

08 (Climate Impacts)
Office of the State Fire Marshal

Senate Bill 12: Local government:

planning and zoning: wildfires.

Senate Bill 92: Dam Emergency
Action Plans; Public Resources
Portion of Biennial Budget Bill
Senate Bill 97: Guidelines for
Greenhouse Gas Emissions

Senate Bill 99: General Plans:
Safety Element: Emergency
Evacuation Routes

Senate Bill 379: General Plans:
Safety Element—Climate
Adaptation

Senate Bill 1000: General Plan
Amendments—Safety and
Environmental Justice Elements

Senate Bill 1241: General Plans:
Safety Element—Fire Hazard
Impacts

Standardized Emergency
Management System

Western Governors Association

Ten-Year Comprehensive Strategy

Hazard Mitigation

Planning

Hazard Mitigation

Planning

Earthquake Hazard

Action Plan
Implementation

Action Plan
Funding

Earthquake Hazard,

Action Plan
Development

Action Plan
Implementation

Wildfire Hazard
Wildfire Hazard

Dam Failure
Hazard

Action Plan
Implementation

Action Plan
Implementation

Action Plan
Implementation

Action Plan
Implementation

Wildfire Hazard

Action Plan
Implementation

Wildfire Hazard

This law requires every county and city to adopt a comprehensive long-range
plan for community development, and related laws call for integration of
hazard mitigation plans with general plans.

Local hazard mitigation plans must be consistent with their state’s hazard
mitigation plan.

This program helps homeowners with seismic retrofits to lessen the potential
for damage to their houses during an earthquake.

Local communities must adopt and enforce building codes, which include
measures to improve buildings’ ability to withstand hazard events.

This is a potential source of funding for actions located in disadvantaged or
low-income communities.

The Division of the State Architect recommends that local school districts
conduct detailed seismic evaluations of seismically at-risk schools identified in
the inventory that was required by AB 300.

This order includes guidance on planning for sea level rise in designated
coastal and floodplain areas for new projects.

This office has a wide variety of fire safety and training responsibilities.

Requires safety elements to be reviewed and updated as necessary to
include a retrofit strategy to reduce the risk of property loss and damage
during wildfires. Requires the planning agency to submit the adopted strategy
to the Office of Planning and Research for inclusion in a central
clearinghouse.

This bill requires dams (except for low-risk dams) to have emergency action
plans that are updated every 10 years and inundation maps updated every 10
years, or sooner if specific circumstances change.

This bill establishes that greenhouse gas emissions and the effects of
greenhouse gas emissions are appropriate subjects for California
Environmental Quality Act analysis.

This bill requires the safety element to include information to identify
residential developments in hazard areas that do not have at least two
emergency evacuation routes.

This bill requires cities and counties to include climate adaptation and
resiliency strategies in the safety element of their general plans.

Under this bill, review and revision of general plan safety elements are
required to address only flooding and fires (not climate adaptation and
resilience), and environmental justice is required to be included in general
plans.

This bill requires cities and counties to make findings regarding available fire
protection and suppression services before approving a tentative map or
parcel map.

Local governments must use this system to be eligible for state funding of
response-related personnel costs.
This strategy implementation plan prepared by federal and Western state

agencies outlines measures to restore fire-adapted ecosystems and reduce
hazardous fuels.
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6.2 LOCAL PLANS, REPORTS AND CODES

Plans, reports, and other technical information were identified and provided directly by participating jurisdictions
and stakeholders or were identified through independent research by the planning consultant. These documents
were reviewed to identify the following:

e Existing jurisdictional capabilities.

e Needs and opportunities to develop or enhance capabilities, which may be identified within the local
mitigation strategies.

e Mitigation-related goals or objectives considered during the development of the overall goals and
objectives.

e Proposed, in-progress, or potential mitigation projects, actions and initiatives to be incorporated into the
updated jurisdictional mitigation strategies.

The following local regulations, codes, ordinances, and plans were reviewed in order to develop complementary
and mutually supportive goals, objectives, and mitigation strategies that are consistent across local and regional
planning and regulatory mechanisms:

e General plans (land use, housing, safety, and open space elements)

e Building codes

e Zoning and subdivision ordinances

e National Flood Insurance Program flood damage prevention ordinances
e Stormwater management plans

¢ Emergency management and response plans

e Land use and open space plans

e (Climate action plans

e Community wildfire protection plans

6.3 LOCAL CAPABILITY ASSESSMENT

All participating jurisdictions compiled an inventory and analysis of existing authorities and capabilities called a
“capability assessment.” A capability assessment creates an inventory of a jurisdiction’s mission, programs, and
policies, and evaluates its capacity to carry them out. This assessment identifies potential gaps in the jurisdiction’s
capabilities.

The planning partnership views all core jurisdictional capabilities as fully adaptable to meet a jurisdiction’s needs.
Every code can be amended, and every plan can be updated. Such adaptability is itself considered to be an
overarching capability. If the capability assessment identified an opportunity to add a missing core capability or
expand an existing one, then doing so has been selected as an action in the jurisdiction’s action plan, which is
included in the individual annexes presented in Volume 2 of this plan.

Capability assessments for each planning partner are presented in the jurisdictional annexes in Volume 2. The
sections below describe the specific capabilities evaluated under the assessment.
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Relevant Laws, Ordinances and Programs

6.3.1 Legal and Regulatory Capabilities

Jurisdictions have the ability to develop policies and programs and to implement rules and regulations to protect
and serve community members. Local policies are typically identified in a variety of community plans,
implemented via a local ordinance, and enforced through a governmental body.

Jurisdictions regulate land use through the adoption and enforcement of zoning, subdivision, and land
development ordinances, building codes, building permit ordinances, floodplain, and stormwater management
ordinances. When effectively prepared and administered, these regulations can lead to hazard mitigation.

6.3.2 Fiscal Capabilities

Assessing a jurisdiction’s fiscal capability provides an understanding of the ability to fulfill the financial needs
associated with hazard mitigation projects. This assessment identifies both outside resources, such as grant-
funding eligibility, and local jurisdictional authority to generate internal financial capability, such as through
impact fees.

6.3.3 Administrative and Technical Capabilities

Legal, regulatory, and fiscal capabilities provide the backbone for successfully developing a mitigation strategy;
however, without appropriate personnel, the strategy may not be implemented. Administrative and technical
capabilities focus on the availability of personnel resources responsible for implementing all the facets of hazard
mitigation. These resources include technical experts, such as engineers and scientists, as well as personnel with
capabilities that may be found in multiple departments, such as grant writers.

6.3.4 National Flood Insurance Program Compliance

Flooding is the costliest natural hazard in the United States and, with the promulgation of recent federal
regulation, homeowners throughout the country are experiencing increasingly high flood insurance premiums.
Community participation in the National Flood Insurance Program (NFIP) opens up opportunity for additional
grant funding associated specifically with flooding issues. Assessment of the jurisdiction’s current NFIP status
and compliance provides planners with a greater understanding of the local flood management program,
opportunities for improvement, and available grant funding opportunities.

6.3.5 Public Outreach Capability

Regular engagement with the public on issues regarding hazard mitigation provides an opportunity to directly
interface with community members. Assessing this outreach and education capability illustrates the connection
between the government and community members, which opens a two-way dialogue that can result in a more
resilient community based on education and public engagement.

6.3.6 Participation in Other Programs

Other programs, such as the Community Rating System, Storm/Tsunami Ready, and Firewise USA, can enhance
a jurisdiction’s ability to mitigate, prepare for, and respond to natural hazards. These programs indicate a
jurisdiction’s desire to go beyond minimum requirements set forth by local, state, and federal regulations in order
to create a more resilient community. These programs complement each other by focusing on communication,
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mitigation, and community preparedness to save lives and minimize the impact of natural hazards on a
community.

6.3.7 Development and Permitting Capability

Identifying previous and future development trends is achieved through a comprehensive review of permitting
since completion of the previous plan and in anticipation of future development. Tracking previous and future
growth in potential hazard areas provides an overview of increased exposure to a hazard within a community.

6.3.8 Adaptive Capacity

An adaptive capacity assessment evaluates a jurisdiction’s ability to anticipate impacts from future conditions. By
looking at public support, technical adaptive capacity, and other factors, jurisdictions identify their core capability
for resilience against issues such as sea level rise. The adaptive capacity assessment provides jurisdictions with an
opportunity to identify areas for improvement by ranking their capacity high, medium, or low.

6.3.9 Integration Opportunity

The assessment looked for opportunities to integrate this mitigation plan with the legal/regulatory capabilities
identified. Capabilities were identified as integration opportunities if they can support or enhance the actions
identified in this plan or be supported or enhanced by components of this plan. Planning partners considered
actions to implement this integration as described in their jurisdictional annexes.

6.4 HAZARD MITIGATION CAPABILITIES FOR FUTURE DEVELOPMENT

The identification of hazards of concern and the areas that they affect allows local communities to review
expected future development to assess whether it would be at risk from those identified hazards. Avoiding such
future risk is a core element of local hazard mitigation. Through the capability assessment described in

Section 6.3, all planning partners identified their ability to address risks to future development posed by identified
planning area hazards of concern.

San Mateo County and all incorporated cities included in this hazard mitigation plan have general plans, adopted
under state law, to ensure that their governing bodies take actions that the community has determined to be the
most orderly, beneficial, and supportive of the community vision. Decision-makers will guide development
through the application of broad-based strategies to every issue pertaining to growth. These strategies provide
direction to public and private planning processes, with guidelines for making consistent rational decisions for
future development. The County intends to discourage development in vulnerable areas and to encourage higher
regulatory standards on the local level.

All planning partners have committed to link their general plans to this hazard mitigation plan. This will create an
opportunity for wise land use decisions as future growth impacts hazard areas. The partners all reviewed their
general plans under the capability assessments performed for this effort. Deficiencies identified by these reviews
can be identified as mitigation actions to increase the capability to deal with future trends in development.
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7. RISK ASSESSMENT METHODOLOGY

The risk assessments in this plan describe the risks associated with each identified hazard of concern. The
following steps were used to define the risk of each hazard:

e Identify and profile each hazard—The following information is given for each hazard:

A summary of past events that have impacted the planning area
Geographic areas most affected by the hazard

Event frequency estimates

Severity descriptions

Warning time likely to be available for response.

YVVVYVYYVY

e Determine exposure to each hazard—Exposure was assessed by overlaying hazard maps with an
inventory of structures, facilities, and systems to decide which of them would be exposed to each hazard.

e Assess the vulnerability of exposed facilities—Vulnerability of exposed structures and infrastructure
was evaluated by estimating potential impacts on people and damage to property and the environment in
the event of a hazard incident.

The risk assessments performed for this plan evaluated risk for individual incorporated cities and for the
unincorporated portion of the county.

7.1 RISK ASSESSMENT TOOLS

7.1.1 Mapping

National, state, and county databases were reviewed to locate available spatially based data relevant to this
planning effort. Maps were produced using geographic information system (GIS) software to show the spatial
extent and location of hazards when such datasets were available. These maps are included in the hazard profile
chapters of this document and the jurisdiction-specific annexes in Volume 2. Details regarding the data sources
and methodologies employed in these mapping efforts is located in Appendix D.

7.1.2 Modeling

Overview

FEMA developed the standardized GIS-based software program Hazards U.S. (Hazus) to identify areas that face
the highest risk by estimating losses caused by earthquakes, hurricanes, floods, and tsunamis. Hazus is used to
support risk assessments, mitigation planning, and emergency planning and response. It provides a wide range of
inventory data, such as demographics, building stock, critical facilities, transportation and utility infrastructure,
and multiple models to estimate potential losses from natural disasters. The program maps and calculates hazard
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data and damage and economic loss estimates for buildings and infrastructure. Its advantages include the
following:

e Provides a consistent methodology for assessing risk across geographic and political entities.

e Provides a way to save data so that it can readily be updated as population, inventory, and other factors
change and as mitigation planning efforts evolve.

e Facilitates the review of mitigation plans because it helps to ensure that FEMA methodologies are
incorporated.

e Supports grant applications by calculating benefits using FEMA definitions and terminology.
e Produces hazard data and loss estimates that can be used in communication with local stakeholders.

e Is administered by the local government and can be used to manage and update a hazard mitigation plan
throughout its implementation.

Levels of Detail for Evaluation

Hazus provides default data for inventory, vulnerability, and hazards; this default data can be supplemented with
local data to provide a more refined analysis. The model can carry out three levels of analysis, depending on the
format and level of detail of information about the planning area:

e Level 1—All of the information needed to produce an estimate of losses is included in the software’s
default data. This data is derived from national databases and describes in general terms the characteristic
parameters of the planning area.

e Level 2—More accurate estimates of losses require more detailed information about the planning area. To
produce Level 2 estimates of losses, detailed information is required about local geology, hydrology,
hydraulics and building inventory, as well as data about utilities and critical facilities. This information is
needed in a GIS format.

e Level 3—This level of analysis generates the most accurate estimate of losses. It requires detailed
engineering and geotechnical information to customize it for the planning area.

7.2 RISK ASSESSMENT APPROACH

7.2.1 Hazard Profile Development

Hazard profiles were developed through web-based research and review of previous reports and plans, including
community general plans and state and local hazard mitigation plans. Frequency and severity indicators include
past events and the expert opinions of geologists, emergency management specialists, and others.

7.2.2 Optional Equity Lens—Social Vulnerability Index

Social vulnerability is the susceptibility of social groups to the adverse impacts of natural hazards, including
disproportionate death, injury, loss, or disruption of livelihood. Social vulnerability considers the social,
economic, demographic, and housing characteristics of a community that influence its ability to prepare for,
respond to, cope with, recover from, and adapt to environmental hazards.

The update process for this plan included an optional equity lens that participating jurisdictions could choose to
apply in development of their hazard mitigation action plans. For that lens, Tetra Tech used indicators from
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FEMA’s social vulnerability index (SoVI) adjusted for the San Mateo County planning area. The SoVI,
developed by the University of South Carolina’s Hazards and Vulnerability Research Institute, is a location-
specific assessment of social vulnerability based on the following variables:

% African American (Black)
population

% Asian population

% children living in married
couple families

% civilian labor force
unemployed

% employment in extractive
industries (e.g., farming)

% employment in service
occupations

% families earning more
than $200,000 income per
year

% families with female-
headed households with no
spouse present

% female

% female participation in the
labor force

% Hispanic population

% households receiving
Social Security benefits

% housing units with no car
available

% Native American
population

% persons living in poverty
% population living in
mobile homes

% population living in
nursing facilities

% population over 25 with
<12 years of education

% population speaking
English as second language
(with limited English
proficiency)

% population under 5 years
or age 65 and over

% population without
health insurance
(County SoVI only)

% renter-occupied
housing units

% unoccupied housing
units

Average number of
people per household

Community hospitals
per capita (County
SoVI only)

Median age

Median dollar value of
owner-occupied
housing units

Median gross rent for
renter-occupied
housing units

Per capita income

The social vulnerability score represents the relative level of social vulnerability for a given Census tract. A
higher social vulnerability score results in a higher risk score (Federal Emergency Management Agency, 2021a).
Figure 7-1 shows the SoVI data for San Mateo County. Metrics were assigned to each SoVI classification to
support risk ranking of each fully assessed hazard of concern. See Chapter 19 for further discussion of these

metrics.

7.2.3 Exposure and Vulnerability

Flood, Dam Failure, Earthquake, and Tsunami

Community exposure and vulnerability to the following hazards were evaluated using Hazus:

Dam Failure, Flood, and Tsunami—A Level 2 user-defined analysis was performed for general
building stock and for critical facilities. Current mapping for the planning area was used to delineate
hazard areas for flood, dam failure, and tsunami and estimate potential losses. To estimate damage that
would result from these inundation-based hazards, Hazus uses pre-defined relationships between water
depth at a structure and resulting damage, with damage given as a percent of total replacement value.
Curves defining these relationships have been developed for damage to structures and for damage to
typical contents within a structure. By inputting inundation depth data and known property replacement
cost values, dollar-value estimates of damage were generated.

TETRA TECH
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Social Vulnerability Component
of the National Risk Index
County-Specific Ratings

Adjusted SOVI Rating (by Tract)

- Data Unavailable
|:| Very Low

l:l Relatively Low
- Relatively Moderate
P relatively High
I very High

Ratings Adjustment Process:
(1) The Census tracts for San Mateo County were extracted from
the national NRI geodatabse.

(2) The extracted data was categorized, into five classes, using
the SOV score attribute and the Natural Breaks (Jenks) method.
(3) The ratings of Very Low to Very High were assigned to these
new score classes.

Data Sources: 2020 FEMA National Risk Index

Figure 7-1. SoVI Map for San Mateo County
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e Earthquake—A Level 2 analysis was performed to assess earthquake exposure and vulnerability for four
scenario events and one probabilistic event:

» A Magnitude-6.93 event on the Butano Fault with an epicenter 17.5 miles south of Redwood City

» A Magnitude-7.14 event on the Monte Vista Shannon Fault with an epicenter 16 miles south-
southeast of Redwood City

» A Magnitude-7.38 event on the San Andreas Fault with an epicenter 4 miles west of Belmont

» A Magnitude-7.44 event on the San Gregorio Fault with an epicenter 4 miles south of Half Moon Bay

» The standard Hazus 100-year probabilistic event

Sea Level Rise, Landslide/Mass Movements, Severe Weather, and Wildfire

Historical datasets were not adequate to model future losses for these hazards of concern. However, areas and
inventory susceptible to some of the hazards of concern were mapped by other means to evaluate exposure. A
qualitative analysis was conducted for other hazards using the best available data and professional judgment.

Drought

The risk assessment methodologies used for this update focus on damage to structures. Because drought does not
impact structures, the risk assessment for this hazard was more limited and qualitative than the assessment for the
other hazards of concern.

7.3 SOURCES OF DATA USED IN MODELING AND EXPOSURE ANALYSES

7.3.1 Building and Cost Data

Replacement cost is the cost to replace the entire structure with one of equal quality and utility. Replacement cost
is based on industry-standard cost-estimation models published in the 2020 edition of RS Means Square Foot
Costs. It is calculated using the RS Means square foot cost for a structure, which is based on the Hazus occupancy
class (i.e., multi-family residential or commercial retail trade), multiplied by the square footage of the structure.
The construction class and number of stories for single-family residential structures also factor into determining
the square foot costs.

Replacement cost values and detailed structure information derived from parcel and building footprint data were
loaded into Hazus. When available, an updated inventory was used in place of the Hazus defaults for critical
facilities and infrastructure.

7.3.2 Hazus Data Inputs

The following hazard datasets were used for the Hazus Level 2 analysis conducted for the risk assessment:

o Flood—The effective Digital Flood Insurance Rate Map (DFIRM) for the planning area was used to
delineate flood hazard areas and estimate potential losses from the FEMA 1-percent-annual chance and
0.2-percent-annual-chance (100- and 500-year) flood events. Using the DFIRM floodplain boundaries and
base flood (1-percent-annual chance flood) elevation information, and the County’s 5-foot digital
elevation model data, flood depth grids were generated and integrated into the Hazus model.

¢ Dam Failure—Dam failure inundation area boundaries and depth grids for were provided by the
California Department of Water Resources for 13 dams: Bear Gulch, Coastways, Crocker, Emerald
Lake 1 Lower, Felt Lake, Laurel Creek, Lower Crystal Springs, Notre Dame, Pilarcitos, Pomponio
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Ranch, San Andreas, Searsville, and Spencer Lake. The individual dam depth grids were combined—
using the maximum depth where the dam inundation areas overlapped—and the combined depth grid was
integrated into the Hazus model.

e Tsunami—Tsunami hazard area data provided by the California Geological Survey and the County’s
5-foot digital elevation model data were used to develop inundation depth grids that were integrated into
the Hazus model.

¢ Earthquake—Earthquake ShakeMaps and probabilistic data prepared by the U.S. Geological Survey
(USGS) were used for the analysis of this hazard. A National Earthquake Hazard Reduction Program
(NEHRP) soils map from the California Department of Conservation, Association of Bay Area
Governments’ (ABAG) liquefaction susceptibility data, and susceptibility to deep-seated landslides data
from the California Geological Survey were also integrated into the Hazus model.

7.3.3 Other Local Hazard Data

Locally relevant information on hazards was gathered from a variety of sources. Frequency and severity indicators
include past events and the expert opinions of geologists, emergency management specialists, and others. Data
sources for specific hazards were as follows:

e Sea-Level Rise—Sea-level rise data were provided by the Our Coast, Our Future (OCOF) tool developed
by the USGS and Point Blue, and the Adapting to Rising Tides (ART) program prepared by the San
Francisco Bay Conservation and Development Commission. The exposure analysis used the OCOF
scenario of 200 cm (78 inches) of rise with a 100-year storm for the Pacific Ocean coastline and the ART
scenario of 108 inches of rise for the San Francisco Bay shoreline.

e Drought—No GIS format drought hazard area datasets were identified for San Mateo County.

o Landslide/Mass Movements—The California Geological Survey provided data on susceptibility to
deep-seated landslides. Areas categorized as very high and high susceptibility (Categories X, XI, VIII,
and VII) were used in the exposure analysis.

e Severe Weather—No GIS format severe storm area datasets were identified for San Mateo County.

e Wildfire—The California Department of Forestry and Fire Protection (CAL FIRE) provided data on fire
hazard severity zones in local and state responsibility areas. Very high and high fire hazard severity zones
were used in the exposure analysis.

7.3.4 Data Source Summary

Data sources on critical facilities used for the risk assessment for this plan are listed in Table 7-1; sources for all
other data used in the assessment are in Table 7-2

7.4 LIMITATIONS

Loss estimates, exposure assessments and hazard-specific vulnerability evaluations rely on the best available data
and methodologies. Uncertainties are inherent in any loss estimation methodology and arise in part from
incomplete scientific knowledge concerning natural hazards and their effects on the built environment.
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Table 7-1. Hazus Model Data Documentation—Critical Facilities

Data Source Date Format
Coastal energy facilities San Mateo County Climate Ready 2020 Digital (GIS)
County facilities San Mateo County Climate Ready 2020 Digital (GIS)
Food, clothing, and shelter facilities San Mateo County Climate Ready 2020 Digital (GIS)
Health facilities San Mateo County Climate Ready 2020 Digital (GIS)
Police stations San Mateo County Climate Ready 2020 Digital (GIS)
Schools San Mateo County Climate Ready 2020 Digital (GIS)
Senior centers San Mateo County Climate Ready 2020 Digital (GIS)
Storm pump stations San Mateo County Climate Ready 2020 Digital (GIS)
Wastewater treatment plants San Mateo County Climate Ready 2020 Digital (GIS)
Airports San Mateo County Provided 2021 Digital (GIS)
Correctional facilities San Mateo County Provided 2021 Digital (GIS)
Electric substations San Mateo County Provided 2021 Digital (GIS)
Emergency operations centers San Mateo County Provided 2021 Digital (GIS)
Fire stations San Mateo County Provided 2021 Digital (GIS)
Food distributors San Mateo County Provided 2021 Digital (GIS)
Government facilities San Mateo County Provided 2021 Digital (GIS)
Solid waste hazard facilities San Mateo County Provided 2021 Digital (GIS)
Hazmat facilities San Mateo County Provided 2021 Digital (GIS)
Historic sites San Mateo County Provided 2021 Digital (GIS)
Hospitals San Mateo County Provided 2021 Digital (GIS)
Human services agencies San Mateo County Provided 2021 Digital (GIS)
Local bridges San Mateo County Provided 2021 Digital (GIS)
Medical centers San Mateo County Provided 2021 Digital (GIS)
Natural gas stations San Mateo County Provided 2021 Digital (GIS)
Petroleum terminals San Mateo County Provided 2021 Digital (GIS)
Pharmacies San Mateo County Provided 2021 Digital (GIS)
Power stations San Mateo County Provided 2021 Digital (GIS)
Rail stations San Mateo County Provided 2021 Digital (GIS)
Skilled nursing facilities San Mateo County Provided 2021 Digital (GIS)
State highway bridges San Mateo County Provided 2021 Digital (GIS)
EMS stations San Mateo County Provided 2021 Digital (GIS)
VA medical facilities San Mateo County Provided 2021 Digital (GIS)
Waste water facilities San Mateo County Provided 2021 Digital (GIS)
Critical facilities in planning partner annexes 2021 Hazard Mitigation Plan 2021 Digital (text)
Communications Facilities 2016 Hazard Mitigation Plan 2016 Digital (GIS)
Potable Water Facilities 2016 Hazard Mitigation Plan 2016 Digital (GIS)
Waste Water Facilities 2016 Hazard Mitigation Plan 2016 Digital (GIS)
AM transmission towers Homeland Infrastructure Foundation-Level Data (HIFLD) Downloaded 2020 Digital (GIS)
Cellular towers HIFLD Downloaded 2020 Digital (GIS)
FDIC insured banks HIFLD Downloaded 2020 Digital (GIS)
FM transmission towers HIFLD Downloaded 2020 Digital (GIS)
Land mobile commercial transmission towers HIFLD Downloaded 2020 Digital (GIS)
Port facilities HIFLD Downloaded 2020 Digital (GIS)
TETRA TECH
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Table 7-2. Hazus Model Data Documentation

Data Source Date Format

Property parcel data including building information (use code, San Mateo County 2021 Digital (GIS)

square footage, year built)

Building footprints San Mateo County Unknown Digital (GIS)

Building replacement (square foot) costs RS Means 2020  Digital (pdf)

California State dam breach inundation maps (inundation California Department of Water Resources 2018-21 Digital (GIS)

boundaries and depth grids)

ShakeMap—Butano M6.93 USGS 2017 Digital (GIS)

ShakeMap—Monte Vista Shannon M7.14 USGS 2017  Digital (GIS)

ShakeMap—San Andreas (Peninsula) M7.38 USGS 2017 Digital (GIS)

ShakeMap—San Gregorio (North) M7.44 USGS 2017  Digital (GIS)

NEHRP soils California Department of Conservation 2015 Digital (GIS)

Liquefaction susceptibility ABAG (USGS) 2006 Digital (GIS)

Digital Flood Insurance Rate Map—San Mateo County, effective FEMA 2019 Digital (GIS)

4/5/2019

Susceptibility to deep-seated landslides California Geological Survey 2011 Digital (GIS)

Adapting To Rising Tides Bay Area Sea Level Rise & Mapping San Francisco Bay Conservation and 2017  Digital (GIS)

Project: San Mateo County/SF Bay Development Commission

Sea level rise data Our Coast, Our Future 2020 Digital (GIS)

Tsunami hazard area San Mateo California Geological Survey; California 2021 Digital (GIS)

Governor's Office of Emergency Services

Very high fire hazard severity zones in local responsibility areas California Department of Forestry and Fire 2007  Digital (GIS)
Protection

Fire hazard severity zones for state responsibility areas California Department of Forestry and Fire . 2007  Digital (GIS)
Protection

San Mateo County digital elevation model (5-foot resolution) San Mateo County 2017  Digital (GIS)

Social Vulnerability Index component of the National Risk Index FEMA 2020 Digital (GIS)

Uncertainties also result from the following:

e Approximations and simplifications necessary to conduct a study
e Incomplete or outdated inventory, demographic, or economic parameter data
e The unique nature, geographic extent, and severity of each hazard

e Mitigation measures already employed

e The amount of advance notice community members have to prepare for a specific hazard event.

These factors can affect loss estimates by a factor of two or more. Therefore, potential exposure and loss estimates
are approximate and should be used only to understand relative risk. Over the long term, the planning partners

will collect additional data to assist in estimating potential losses associated with other hazards.

7-8
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8. DAM FAILURE

8.1 GENERAL BACKGROUND

8.1.1 Definition and Classification of Dams

A dam is an artificial barrier that can store water, wastewater, or liquid-borne materials for many reasons—flood
control, human water supply, irrigation, livestock water supply, energy generation, containment of mine tailings,
recreation, or pollution control. Many dams fulfill a combination of these functions. They are an important
resource in the United States. In California, dams are regulated by the State of California Division of Safety of
Dams. Additional regulatory oversight of dams is cited in Chapter 5 and described in Appendix C.

The California Water Code (Division 3) defines a dam as any artificial barrier, together with appurtenant works,
that does or may impound or divert water, and that either:

e [s 25 feet or more in height from the natural bed of the stream or watercourse at the downstream toe of the
barrier (or from the lowest elevation of the outside limit of the barrier if it is not across a stream channel
or watercourse) to the maximum possible water storage elevation; or

e Has an impounding capacity of 50 acre-feet or more.
Dams can be classified according to their purpose, the construction material or methods used, their slope or cross-
section, the way they resist the force of the water pressure, or the means used for controlling seepage. Materials

used to construct dams include earth, rock, tailings from mining or milling, concrete, masonry, steel, timber,
plastic, rubber, and combinations of these.

8.1.2 Causes of Dam Failure

Partial or full failure of dams has the potential to cause massive destruction to the ecosystems and communities
located downstream. Partial or full failure can occur as a result of one or a combination of the following reasons
(FEMA, 2015):

e Overtopping caused by floods that exceed the dam capacity (inadequate spillway capacity)
e Prolonged periods of rainfall and flooding

e Deliberate acts of sabotage (terrorism)

e  Structural failure of materials used in dam construction

e Movement and/or failure of the foundation supporting the dam

e Settlement and cracking of concrete or embankment dams
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e Piping and internal erosion of soil in embankment dams
e Inadequate or negligent operation, maintenance, and upkeep
e Failure of upstream dams on the same waterway

e FEarthquake (liquefaction/landslides).
Many dam failures in the United States have been secondary results of other disasters. The most common causes
are earthquakes, landslides, extreme storms, equipment malfunction, structural damage, foundation failures, and
sabotage. Poor construction, lack of maintenance and repair, and deficient operational procedures are preventable

or correctable by a program of regular inspections. Terrorism and vandalism are serious concerns that all
operators of public facilities must plan for; these threats are under continuous review by public safety agencies.

8.1.3 Planning Requirements

State of California

All dams whose inundation areas may impact the planning area have emergency action plans (EAPs) on file. The
EAPs must include the following (Cal OES, 2018):

e Emergency notification flow charts

e Information on a four-step response process

e Description of agencies’ roles and actions in response to an emergency incident

e Description of actions to be taken in advance of an emergency

e Inundation maps

e Additional information such as revision records and distribution lists.
After the EAPs are approved by the state, the law requires dam owners to send the approved EAPs to relevant
stakeholders. Local public agencies can then adopt emergency procedures that incorporate the information in the

EAP in a manner that conforms to local needs and includes methods and procedures for alerting and warning the
public and other response and preparedness related items (Cal OES, 2018).

Federal Energy Regulatory Commission

Dams that fall under the jurisdiction of the Federal Energy Regulatory Commission (FERC) also have specified
planning requirements. FERC has the largest dam safety program in the United States. It cooperates with a large
number of federal and state agencies to ensure and promote dam safety and, more recently, homeland security.
FERC requires licensees to prepare emergency action plans and conducts training sessions on how to develop and
test these plans. The plans are designed to serve as an early warning system if there is a potential for, or a sudden
release of water from, a dam failure or accident to the dam. The plans include operational procedures that may be
used, such as reducing reservoir levels and reducing downstream flows and procedures for notifying affected
community members and agencies responsible for emergency management. These plans are frequently updated
and tested to ensure that in emergency situations everyone knows what to do, thus saving lives and minimizing
property damage.
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8.1.4 Secondary Hazards

Dam failure can cause secondary hazards of landslides, bank erosion, and destruction of downstream habitat. Dam
failure may worsen the severity of a drought by releasing water that might have been used as a potable water
source. A loss of water supply could exacerbate the wildfire hazard by hindering an impacted area’s ability to
fight fire.

8.2 HAZARD PROFILE
8.2.1 Past Events

The only recorded dam failure in San Mateo County was the failure of a small dam in the community of El
Granada in 1926. According to the 2018 State of California Multi-Hazard Mitigation Plan, there have been nine
failures of federally regulated dams elsewhere in the state since 1950. Overtopping caused two of the nine dam
failures in the state, and the others were caused by seepage or leaks. The most catastrophic event was the failure
of the St. Francis Dam in Los Angeles County, which failed in 1928 and killed an estimated 450 people. If a dam
is determined to be unsafe, the California Department of Water Resources Division of Safety of Dams (DSOD)
requires reduction of the water level to allow for partial collapse without catastrophic loss of water.

The state’s most recent dam emergency occurred in February 2017 when the Oroville Dam in Butte County was
on the verge of overflow. The dam’s concrete spillway was damaged by erosion and a massive hole developed.
The auxiliary spillway was used to prevent overtopping of the dam, and it experienced erosion problems also.
Evacuation orders were issued in advance of a potential large uncontrolled release of water from Lake Oroville,
but such a release did not occur. After this incident, state officials ordered that flood-control spillways be
reinspected on 93 California dams with potential geologic, structural or performance issues that could jeopardize
their ability to safely pass a flood event. The San Andreas Dam near Millbrae and San Bruno was one of the dams
reinspected.

8.2.2 Location

List of High-Hazard Dams

According to DSOD, 24 dams are in San Mateo County. Twelve of these, plus another nearby in Santa Clara
County, could endanger lives and property if an uncontrolled release or catastrophic failure occurs. Table 8-1 lists
dams with potential to endanger lives and property in the County. Their locations are shown on Figure 8-1.

The Lower Crystal Springs Dam is the largest dam in San Mateo County, making it a higher priority for
regulation and preventative maintenance by county, state, and federal officials. This dam impounds water to form
the Lower Crystal Springs Reservoir, which serves as a water supply for San Francisco and most cities in San
Mateo County. Although located directly on the San Andreas Fault, the dam survived both the 1906 San
Francisco earthquake and 1989 Loma Prieta earthquake. In 2010, DSOD inspected the Lower Crystal Springs
Dam to investigate effects of an 8.3 magnitude earthquake and determined dam failure to be a low probability.
Despite this low probability, the County and dam owner, San Francisco Public Utilities Commission, are seeking
to enhance safety and quality of the dam. Significant upgrades to the dam and a nearby overpass bridge occurred
between 2010 and 2015 to restore maximum storage capacity of the reservoir. The project involved widening the
spillway, raising the parapet wall, and replacing the stilling basin with a new and larger facility (San Mateo
County OES, 2015).
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Extremely High Hazard

High Hazard

“Pémponio..
Ranch

Loma Mar,

Figure 8-1. Locations of Dams in San Mateo County
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Table 8-1. San Mateo County Dams with Potential to Endanger Lives and Property

National
ID# Water Course
Extremely High Downstream Hazard
Bear Guich CA00658 Tributary, San California Water 1896 Earth 730 61 672 0.2
Francisco Bay Service Company

Emerald Lake1  CA00668 Lower Emerald Lake Emerald Lake 1885 Earth = 280 57 45 0.25
Lower Country Club

Felt Lakea CA00670 Tributary, Los Stanford University 1930 Earth 590 67 900 0.2

Trancos Creek
Lower Crystal CA00127  San Mateo Creek SF PUC Water 1888 Gravity 600 140 57,910 28.71

Spring Department
Pilarcitos CA00128  Pilarcitos Creek SF PUC Water 1866 Earth 520 103 3,100 3.8
Department
San Andreas CA00129 Tributary, San Mateo . SF PUC Water 1870 = Earth = 727 107 19,027 4.4
Creek Department
Searsville CA00669 Corte Madera Creek  Stanford University 1890 Gravity 260 68 952 14.8
Spencer Lake CA00673 Tributary, San Town of Hillsborough = 1876 = Earth = 400 87 73 0.2

Francisco Bay
High Downstream Hazard

Coastways c Coastways Ranch

Crocker CA00672  Sanchez Creek  Town of Hillsborough 1890 Earth 200 45 22 0.26
Laurel Creek CA00901 Laurel Creek City of San Mateo = 1969 = Earth = 287 40 55 0.9
Notre Dame CA00674  Belmont Creek City of Belmont b Earth 210 51 120 0.53
Pomponio Ranch c Private Entity

a. Felt Lake is within Santa Clara County, approximately 1,300 feet from San Mateo boundary lines. It has been included here due to its
proximity to the county.

b.  Year built unavailable.

c. Coastways and Pomponio Ranch dams are not included in the national inventory

Sources: San Mateo County OES 2015; U.S. Army Corps of Engineers National Inventory of Dams 2016; DSOD 2020

Inundation Mapping

A key element for EAPs required for dams in California is a map defining the potential downstream inundation
should the dam fail. The DSOD reviews and approves inundation maps prepared by licensed civil engineers and
submitted by dam owners for extremely high, high, and significant hazard dams and their critical appurtenant
structures. Inundation maps approved by DSOD are a tool used to develop emergency action plans. They provide
general information for emergency planning. For this risk assessment, available dam failure inundation mapping
prepared by DSOD was combined into a single inundation area. The combined dam failure inundation area is
shown in Figure 8-2. Simultaneous failure of all dams is highly unlikely, but the assessment provides information
adequate for planning purposes.
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8.2.3 Frequency

Dam failure events are infrequent and usually coincide with or follow events such as earthquakes, landslides and
excessive rainfall and snowmelt. Although the recent Oroville event raised public concern about dam failure, the
probability of such failures remains low in today’s regulatory environment. The single recorded dam failure in the
planning area—in El Granada in 1926—tepresents a frequency of about one event in 100 years.

All dams face a “residual risk” of failure, which represents the risk that conditions may exceed those for which the
dam was designed. For example, dams may be designed to withstand a probable maximum precipitation, defined
as “theoretically, the greatest depth of precipitation for a given duration that is physically possible over a given
storm area at a particular geographical location at a certain time of the year” (Hansen, 1982). The chance of
occurrence of a precipitation event of a greater magnitude than that represents residual risk for such dams. This in
turn represents a theoretical probability of future occurrence for a dam failure event, though the probability of an
event exceeding the assumed maximum is not generally calculated as part of dam design.

8.2.4 Severity

Dam failure can be catastrophic to all life and property downstream. California’s Division of Safety of Dams has
developed a hazard potential classification system for state-jurisdiction dams, as shown on Table 8-2. This system
is modified from federal guidelines, which recommend three-tier classification. The California system adds a
fourth hazard classification of “extremely high.” Dams classified as extremely high hazard may impact highly
populated areas or critical facilities or have short evacuation warning times (California Division of Safety of
Dams, 2017).

Table 8-2. State of California Downstream Hazard Potential Classification

Hazard Catego Direct Loss of Life Economic, Environmental, and Lifeline Losses
Low None expected Low and principally limited to dam owner’s property
Significant None expected Yes

High Probable (one or more expected) Yes, but not necessary for this classification
Extremely High Considerable Yes, major impacts on critical facilities or property

Source: California Division of Safety of Dams, 2017

8.2.5 Warning Time

Advance Warning of Failure

Warning time for dam failure varies depending on the cause of the failure. Events of extreme precipitation or
massive snowmelt can be predicted in advance, so evacuations can be planned with sufficient time. In the event of
a structural failure due to earthquake, there may be no or limited warning time. The USGS Earthquake Hazards
Program has several dam-safety related earthquake programs, including dam-specific earthquake monitoring
programs in California to help monitor safety concerns following seismic events.

San Mateo County and its planning partners have established protocols for emergency warning and response
through its adopted emergency operations plan. The San Mateo Department of Emergency Management
maintains copies of the most recent dam EAP and inundation maps, and it has used this information to plan
notification needs for downstream areas in the event of a failure (San Mateo County OES, 2015).
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Time for Failure to Occur

The process of the dam failure affects warning time. Earthen dams do not tend to fail completely or
instantaneously. Once a breach is initiated, discharging water erodes the breach until either the reservoir water is
depleted, or the breach resists further erosion. Concrete gravity dams also tend to have a partial breach as one or
more monolith sections are forced apart by escaping water. The time of breach formation ranges from a few
minutes to a few hours.

8.3 EXPOSURE

Exposure and vulnerability to dam failure hazard were assessed by overlaying the mapped combined inundation
area in Figure 8-2 with planning area features including general building stock and critical facilities. Detailed
results by jurisdiction are included in Appendix E; countywide summaries are provided below.

8.3.1 Population and Property

Table 8-3 summarizes the estimated population living in the evaluated dam failure inundation areas and the
estimated property exposure. Figure 8-3 shows the structure type of buildings in the inundation area. Residential
properties makeup 94.6 percent of this exposure.

Table 8-3. Exposed Population and Property in Evaluated Dam Failure Inundation Areas

Population

Population Exposed 111,185

% of Total Planning Area Population 14.4%
Property

Acres of Inundated Area 15,429
Number of Buildings Exposed 26,867
Value of Exposed Structures $16,136,073,660
Value of Exposed Contents $11,261,306,886
Total Exposed Property Value $27,397,380,546
Total Exposed Value as % of Planning Area Total 14.3%

8.3.2 Critical Facilities

Figure 8-4 shows critical facilities located in the dam failure inundation zone by facility type. The total count of
critical facilities in the dam failure inundation zone (299) represents 13.4 percent of the planning area total of
2,236. Exposed critical facilities include the following major roads:

e State Highway 1 (Pacific Coast e State Highway 92 e US Highway
Highway) e State Highway 109 (University 101
e State Highway 82 (El Camino Real) Avenue, East Palo Alto) e Interstate 280
e State Highway 84 (Woodside Road) e State Highway 114 (Willow Road,
Menlo Park)
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8.3.3 Environment

The environment would be exposed to a number of risks in the event of dam failure. The inundation could
introduce many foreign elements into local waterways, possibly destroying downstream habitat and exerting
detrimental effects on many species of animals.

8.4 VULNERABILITY

The vulnerability of people, property, and critical facilities was evaluated for the mapped dam failure inundation
area. Detailed results by jurisdiction are included in Appendix E; countywide summaries are provided below.

8.4.1 Population

Vulnerable populations are all populations downstream from dam failures that are incapable of escaping the area
before floodwaters arrive. Impacts on persons and households for the combined dam failure inundation area were
estimated through the Level 2 Hazus analysis. This population includes categories identified for the SoVI rating
(see Section 7.2.2), as detailed by jurisdiction in Appendix E and summarized for the overall planning area in
Table 8-4.

Table 8-4. Distribution of Population Exposed to Dam Failure Hazard by SoVI Rating

Population Living in Exposed Areas Having the SoVI Rating

SoVI Rating Number of People % of Total Exposed Population

Very High 12,222 10.8%
Relatively High 29,701 26.2%
Relatively Moderate 40,010 35.4%
Relatively Low 24,952 22%
Very Low 6,301 5.6%

Additional countywide results of the Hazus analysis are as follows:

e Number of displaced households = 93,665

e Number of persons requiring short-term shelter = 7,209

8.4.2 Property

Vulnerable properties are those closest to the dam failure inundation zone. These properties would experience the
largest, most destructive surge of water. Low-lying areas are also vulnerable since they are where the dam waters
would collect. Properties in the dam failure inundation zone that are built to National Flood Insurance Program
minimum construction standards may have some level of protection against dam failure inundation, depending on
the velocity and elevation of the inundation waters. These properties also are more likely to have flood insurance.
Table 8-5 summarizes the loss estimates for dam failure.

8.4.3 Critical Facilities

Hazus estimated damage to critical facilities in the dam failure inundation zones as summarized in Figure 8-5.
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Table 8-5. Loss Estimates for Dam Failure

Structure Debris (tons 1,240,544
Buildings Impacteda 26,780

Structure Value Damaged $4,787,170,491
Content Value Damaged $5,002,136,295
Total Value Damaged $9,789,306,786
Damage as % of Total Value 5.1%

a. “Impacted” means water over the 1st floor of the structure
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Figure 8-5. Estimated Damage to Critical Facilities from Dam Failure

Typical vulnerabilities of affected critical facilities include the following:

o Transportation routes are vulnerable to dam inundation and have the potential to be wiped out, creating
isolation issues and significant disruption to travel. Those that are most vulnerable are those that are
already in poor condition and would not be able to withstand a large water surge.

e Utilities such as overhead power lines, cable, and phone lines in the inundation zone could be vulnerable.
If phone lines were lost, significant communication issues may occur in the planning area due to limited
cell phone reception in many areas.

e Emergency response would be hindered due to the loss of transportation routes the inundation zone.

e Some protective-function facilities in the safety and security category located in the inundation zone
could be lost.

e Recovery time to restore many critical functions after an event may be lengthy.
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8.4.4 Environment

The environment would be vulnerable to a number of risks in the event of dam failure. The inundation could
introduce foreign elements into local waterways, resulting in destruction of downstream habitat and detrimental
effects on many species of animals, especially endangered species.

8.5 FUTURE TRENDS IN DEVELOPMENT

The planning partners’ general plans and other planning activities provide guidance related to hazard mitigation
and future development. Dam failure is currently not addressed as a stand-alone hazard in the safety elements of
the municipal partners’ general plans, but flooding is. Flood-related policies in the general plans will help to
reduce the risk associated with dam failure for all future development in the planning area. Municipalities
participating in this plan have established comprehensive policies regarding sound land use in identified flood
hazard areas. Most of the areas vulnerable to the more severe impacts from dam failure intersect the mapped flood
hazard areas. However, there are structures on the perimeter of the dam failure inundation outside of the regulated
floodplain that are not subject to floodplain management codes and standards. These structures would be more
vulnerable than those constructed with floodplain codes and standards.

8.6 SCENARIO

An earthquake in the region could lead to liquefaction of soils around a dam, without warning during any time of
the day. A human-caused incident such as a terrorist attack also could trigger a catastrophic failure of a dam that
would impact the planning area. Failure of a high hazard dam in the County would likely result in loss of life,
roadways, structures, and property, and exert severe impacts on the local economy. While the possibility of failure
is remote, results would be devastating. The worst-case scenario would involve failure of the Lower Crystal
Springs Dam. In addition to severe property damage and potential injuries, loss of water from the Crystal Springs
Reservoir could lead to reduction in available potable water for the County and the Bay Area. Coupled with the
ongoing drought throughout the state and already low water supply availability, this damage could lead to
significant water shortages.

8.7 ISSUES

The most significant issues associated with dam failure involve properties and populations within inundation
zones. Flooding as a result of a dam failure would significantly impact these areas. Warning time for dam failure
plausibly would be limited. Moreover, dam failure is frequently associated with other natural hazard events such
as earthquakes, landslides, or severe weather, which limits predictability of dam failure and compounds the
hazard. Important issues associated with dam failure hazards are as follows:

e A significant number of the structures located in the dam failure inundation zone are located outside of
special flood hazard areas, meaning that they are not constructed to withstand floodwaters and are less
likely to be covered by flood insurance. Even structures that have been designed with flood hazards in
mind may not be able to withstand the height and velocity of flow from a dam failure event.

e Addressing security concerns and the need to inform the public of the risk associated with dam failure is a
challenge for public officials.

e (alifornia law requires that a property’s location in a dam failure inundation be disclosed to a seller if the
seller or the seller’s agent has knowledge of the property’s location within the hazard area or if the local
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jurisdiction has compiled a list of parcels that are in the inundation area and has posted at the offices of
the county recorder, county assessor, and county planning agency a notice that identifies the location of
the list. It is unknown if this list has been compiled for the planning area.

e Dam failure inundation areas are often not considered special flood hazard areas under the National Flood
Insurance Program, so flood insurance coverage in these areas is not common.

¢ Dam infrastructure may require repair and improvement to withstand climate change impacts, such as
changing in the timing and intensity of rain events.

e Federally regulated dams have an adequate level of oversight and sophistication in the development of
emergency action plans for public notification in the unlikely event of failure. However, the protocol for
notification of downstream community members of imminent failure needs to be tied to local emergency
response planning.

e In the event of a dam failure that interrupted land line phone service, significant issues with
communication could occur.

¢ Inundation mapping in a digital format to support the risk assessment was available only for state-
regulated high-hazard dams in the planning area. Such mapping was not available for federal dams.

e Limited financial resources for dam maintenance during economic downturns result in decreased attention
to dam structure operational integrity, because available funding is often directed to more urgent needs.
This could increase potential for maintenance failures.

e Mapping for federally regulated dams is already required and available; however, mapping for non-
federally regulated dams that estimates inundation depths is needed to better assess risks associated with
failure of these dams.

e Although mapping is required for federally regulated dams, development downstream of dams and
upgrades to older dams may have altered inundation areas; however, these inundation maps may not have
been updated for significant periods of time. Encouraging property owners of dams to update EAPs and
inundation maps will ensure availability of the most accurate data to assist emergency planners and local
officials.

e Most dam failure mapping required at federal levels requires determination of the probable maximum
flood. While the probable maximum flood represents a worst-case scenario, it is generally the event with
the lowest probability of occurrence. Mapping of dam failure scenarios for non-federal-regulated dams
that are less extreme than the probable maximum flood, but have a higher probability of occurrence, can
be valuable to emergency managers and community officials downstream of these facilities. This type of
mapping can illustrate areas potentially impacted by more frequent events to support emergency response
and preparedness actions.

e The concept of residual risk associated with structural flood control projects should be considered in the
design of capital projects and the application of land use regulations.

e There may be dams located in the planning area that do not meet regulatory thresholds for jurisdiction
under State of California or federal programs.

e State and national dam lists are inconsistent regarding the number of dams in San Mateo County. These
lists should be evaluated and corrected where needed. Currently, the National Inventory of Dams
maintained by the U.S. Army Corps of Engineers lists 24 dams within the County, while DSOD has
record of 21.
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9. DROUGHT

9.1 GENERAL BACKGROUND

Drought is a significant decrease in water supply relative to what is needed to meet typical demand in each
location. It is a normal phase in the cycle of Mediterranean climates such as that of San Mateo County, originating
from a deficiency of precipitation over an extended period, usually a season or more. This leads to a water
shortage for some activity, group, or environmental sector. Drought is generally defined based on four ways of
measuring it (National Drought Mitigation Center, 2021):

e Meteorological drought—Based on precipitation deficit compared to normal. Anomalies of precipitation
may last from several months to several decades. How long they last depend on interactions between the
atmosphere and the oceans, soil moisture and land surface processes, topography, internal dynamics, and
the accumulated influence of global weather systems.

e Agricultural drought—Based on agricultural impacts due to reduced precipitation and water supply
(e.g., crop loss, herd culling, etc.)

¢ Hydrological drought—Based on measurements of stream flows, groundwater, and reservoir levels
relative to normal conditions

e Socioeconomic drought—Based on direct and indirect socio-economic impacts on society and the
economy. Socioeconomic drought occurs when the demand for an economic good exceeds supply as a
result of a weather-related shortfall in water supply. If a community has stored enough water to meet its
needs in the event of a shortage of rainfall, then it may not experience socioeconomic drought even
though its geographic area experiences meteorological drought.

9.1.1 Monitoring Drought

National Oceanic and Atmospheric Administration Drought Indices

The National Oceanic and Atmospheric Administration has developed several indices to measure drought impacts
and severity and to map their extent and locations:

e The Crop Moisture Index measures weekly short-term drought to quantify drought impacts on agriculture
during the growing season.

o The Palmer Z Index measures monthly short-term drought.

e The Palmer Drought Severity Index measures the duration and intensity of long-term drought-inducing
circulation patterns. Long-term drought is cumulative, so the intensity of drought during a given month is
dependent on the current weather patterns plus the cumulative patterns of previous months. Weather
patterns can change quickly from a long-term drought pattern to a long-term wet pattern, and the Palmer
Drought Index can respond fairly rapidly.
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e The hydrological impacts of drought (e.g., reservoir levels, groundwater levels, etc.) take longer to
develop and it takes longer to recover from them. The Palmer Hydrological Drought Index quantifies
long-term hydrological effects. It responds more slowly to changing conditions than the Palmer Drought
Index.

e  While the Palmer indices consider precipitation, evapotranspiration and runoff, the Standardized
Precipitation Index considers only precipitation. In the Standardized Precipitation Index, an index of zero
indicates the median precipitation amount; the index is negative for drought and positive for wet
conditions. The Standardized Precipitation Index is computed for time scales ranging from one month to
24 months.

Figure 9-1 shows examples of these indices as of early June 2021.

U.S. Drought Monitor

The U.S. Drought Monitor (USDM) is a map that is updated weekly to show the location and intensity of drought
across the country. The USDM uses a five-category system:

e DO—Abnormally Dry

» Short-term dryness slowing planting, growth of crops
» Some lingering water deficits
» Pastures or crops not fully recovered

e DI1—Moderate Drought

» Some damage to crops, pastures
» Some water shortages developing
» Voluntary water-use restrictions requested

e D2—Severe Drought

» Crop or pasture loss likely
» Water shortages common
» Water restrictions imposed

e D3—Extreme Drought

» Major crop/pasture losses

» Widespread water shortages or restrictions
e D4—Exceptional Drought

» Exceptional and widespread crop/pasture losses
» Shortages of water creating water emergencies

The USDM categories show experts’ assessments of conditions related to drought. These experts check variables
including temperature, soil moisture, water levels in streams and lakes, snow cover, and meltwater runoff. They
also check whether areas are showing drought impacts such as water shortages and business interruptions.
Associated statistics show what proportion of various geographic areas are in each category of dryness or drought,
and how many people are affected. U.S. Drought Monitor data goes back to 2000.
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Figure 9-1. Example Drought Index Maps (for June 2021)
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9.1.2 Drought Impacts

Drought can have a widespread impact on the environment and the economy, although it typically does not result
in loss of life or damage to structures, as do other natural disasters. The National Drought Mitigation Center uses
three categories to describe likely drought impacts:

o Economic Impacts—These impacts of drought cost people (or businesses) money. Farmers’ crops are
destroyed; low water supply necessitates spending on irrigation or drilling of new wells; water-related
businesses (such as sales of boats and fishing equipment) may experience reduced revenue; power
shutoffs may occur.

¢ Environmental Impacts—Plants and animals depend on water. When a drought occurs, their food
supply can shrink, and their habitat can be damaged. Drought also has the potential to increase the risk of
wildfire.

e Social Impacts—Social impacts include public safety, health, power failures, conflicts between people
when there is not enough water to go around, and changes in lifestyle.

The demand that society places on water systems and supplies—such as expanding populations, irrigation, and
environmental needs—contributes to drought impacts. Drought can lead to difficult decisions regarding the
allocation of water, as well as stringent water use restrictions, water quality problems, and inadequate water
supplies for fire suppression. There are also issues such as growing conflicts between agricultural uses of surface
water and in-stream uses, surface water and groundwater interrelationships, and the effects of growing water
demand on uses of water.

Vulnerability of an activity to drought depends on its water demand and the water supplies available to meet the
demand. The impacts of drought vary between sectors of the community in both timing and severity:

e  Water supply—The water supply sector encompasses urban and rural drinking water systems that are
affected when a drought depletes ground water supplies due to reduced recharge from rainfall.

e Power supply—Production of all types of energy requires water. Because the energy sector is dependent
on water availability, drought can severely impact energy systems.

e Agriculture and commerce—The agriculture and commerce sector includes the reduction of crop yield
and livestock sizes due to insufficient water supply for crop irrigation and maintenance of ground cover
for grazing.

e Environment, public health, and safety—The environmental, public health, and safety sector is affected
by wildfires, which are detrimental to the forest ecosystem and hazardous to the public. It also
experiences the impacts of desiccating streams, such as the reduction of in-stream habitats for native
species.

Drought generally does not affect groundwater sources as quickly as surface water supplies, but groundwater
supplies generally take longer to recover. Reduced precipitation during a drought means that groundwater
supplies are not replenished at a normal rate. This can lead to a reduction in groundwater levels and problems
such as reduced pumping capacity or wells going dry. Droughts can affect groundwater storage as reserves are
drawn down in anticipation of drought impacts. Such conjunctive use assists in drought resilience, but it can take
years to replenish the water that was stored. Shallow wells are more susceptible than deep wells. Reduced
replenishment of groundwater affects streams. Much of the flow in streams comes from groundwater, especially
during the summer when there is less precipitation and after snowmelt ends. Reduced groundwater levels mean
that even less water will enter streams when stream flows are lowest.
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9.1.3 Defined Drought Stages in California

During critically dry years, the California State Water Resources Control Board can mandate water entitlements
on water right holders to address statewide water shortages. Table 9-1 shows the state drought management
program stages mandated to water right holders.

Table 9-1. State Drought Management Program

Drought Stage State Mandated Customer Demand Reduction Rate Impacts

Stage 0 or 1 <10% Normal rates

Stage 2 10 to 15% Normal rates; Drought surcharge
Stage 3 15 t0 20% Normal rates; Drought surcharge
_Stage 4 >20% Normal rates, Drought surcharge

9.1.4 Secondary Hazards

The secondary impact most commonly associated with drought is wildfire. A prolonged lack of precipitation dries
out vegetation, which becomes increasingly susceptible to ignition as the duration of the drought extends. In
addition, lack of sufficient water resources can stress trees and other vegetation, making them more vulnerable to
infestation from pests, which in turn, can make them more vulnerable to ignition. Prolonged droughts can impact
underground aquifers, thus impacting groundwater supplies. Algae blooms can occur in surface water reservoirs
that are stressed by drought impacts.

9.2 HAZARD PROFILE
9.2.1 Planning Area Water Supply and Drought Response

Water Supply Infrastructure

San Mateo County receives 92 percent of its water through the regional Hetch Hetchy Water System, with the
remainder of the County’s water supply coming from surface, ground, and recycled water (San Mateo County
OES, 2015). The water system was so-named because 85 percent of the water supply comes from the Sierra
Nevada snowmelt stored in the Hetch Hetchy reservoir along the Tuolumne River in Yosemite National Park; the
remaining 15 percent comes from runoff in the Alameda and Peninsula watersheds.

The Hetch Hetchy Water System (see Figure 9-2) was approved in 1913 under the Raker Act, which allowed use
of federal lands in the Sierra Nevada Mountains to build that water system. The system was constructed by San
Francisco over 20 years, with first delivery of water in 1934. Although San Francisco owns the system, it was
designed from the beginning to serve as a regional water supply system.

In 2002, the San Francisco Public Utilities Commission (SFPUC) adopted a $2.9 billion capital improvement plan
to enhance the water system. Need for the improvements had been recognized after the Loma Prieta earthquake in
1989 and drought in the 1990s. Much of the water supply system is 75 to 100 years old and does not meet modern
seismic codes, and major pipelines cross earthquake faults. A 2000 SFPUC study found that a major earthquake
could cripple the water supply system for up to 30 days. SFPUC has highlighted nine priority projects for
implementation, completion of which should help ensure relative continuity of operations of the water supply
system following a large seismic event.
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Figure 9-2. Hetch Hetchy Water System

San Mateo County maintains the infrastructure for County Service Area (CSA) 7 and CSA 11, the two local water
systems within its borders:

e (CSA 7 includes an intake and pump in Alpine Creek, a water treatment plant, a 500,000-gallon storage
tank, and a distribution system. The treatment plant was constructed in the early 1990s, but parts of the
distribution system date to the 1920s.

e (CSA 11 was established in 1988 and consists of two wells, one 135,000-gallon distribution tank, and a
distribution system. Water flows from the distribution tank through the water system under force of
gravity; no distribution pumps are required. CSA 11 was determined to be necessary after relatively high
concentrations of nitrate and other naturally occurring salts were found in local groundwater sources,
raising concern that continued use of previously used small domestic wells could lead to unintended
health consequences.

Water Supply Strategy

The Bay Area Water Supply Conservation Agency (BAWSCA) is the main water provider for much of the Bay
Area. It allows San Mateo County and its cities, water districts, and private utilities to coordinate to ensure the
continual water supply necessary to maintain health, safety, and economic wellbeing of the community.
BAWSCA agencies manage two-thirds of water consumption from the Hetch Hetchy Water System, providing
water to 2.4 million people in San Francisco, Santa Clara, Alameda, and San Mateo Counties. In San Mateo
County, BAWSCA services Brisbane, Burlingame, Daly City, East Palo Alto, Hillsborough, Menlo Park,
Millbrae, Redwood City, San Bruno, Coastside County Water District, Estero Municipal Improvement District,
Guadalupe Valley Municipal Improvement District, Mid-Peninsula Water District, Westborough Water District,
and California Water Service Company (private utility).

BAWSCA applies a long-term water supply strategy for its customers throughout the Bay Area. This strategy
recognizes that drought year shortfalls can be significant, resulting in system-wide cutbacks of up to 20 percent.
Impacts of water shortages are regional and can lead to secondary detrimental economic effects. BAWSCA
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focuses on identifying options for filling all or portions of the drought year supply shortfall. BAWSCA also
developed a Water Conservation Implementation Plan with the following objectives (Bay Area Water Supply
Conservation Agency, 2009):

o Help BACSWA member agencies evaluate potential water savings and cost-effectiveness associated with
additional water conservation measures.

e Determine potential present and future water savings from a range of new conservation measures.
e Determine BAWSCA’s role in helping member agencies achieve individual water conservation goals.

e Develop a regional plan for water conservation measures to serve as a guideline for member agencies.

In August 2017, BAWSCA released a drought report outlining state and local drought response actions in three
categories:

¢ Demand management actions to reduce water use, including public information and water conservation
programs

e  Water supply actions

e Regulatory and policy support.

While BAWSCA is the primary water service agent in the County, it is not the only option for community
members and businesses. The County Public Works Department operates CSA No. 7 and CSA No. 11. These
service areas provide potable water to approximately 70 customers in the La Honda community and 90 customers
in the Pescadero community, respectively. CSA 7 also supplies two County facilities—Camp Glenwood Boys
Ranch and Sam McDonald Park.

Moreover, some County residents have domestic wells on their property. The South Central Regional Office of
California Department of Water Resources monitors wells for San Mateo County to help protect groundwater
quality. According to the California Natural Resources Agency database of well completion reports by County,
there were 10,747 wells within San Mateo County as of May 28, 2020.

Defined Drought Levels

Neither San Mateo County nor BAWSCA has defined “drought level.” County and regional drought response is
determined case by case, and response priorities are typically based on imminence of potential water shortages.
BAWSCA has developed both Tier 1 and Tier 2 Drought Implementation Plans; however, these plans do not
specify specific trigger levels. The Tier 1 plan is for SFPUC and BAWSCA; the Tier 2 plan is for BAWSCA
member agencies. The Tier 2 plan includes calculations to determine water allocations for member agencies
during water shortages. Drought stages defined by the California State Water Resources Control Board (see
Table 9-1) can serve as a reference for County and stakeholder agencies when determining need for response.

9.2.2 Past Events

California Department of Water Resources hydrologic data from the early 1900s shows multi-year droughts from
1912 to 1913, 1918 to 1920, 1922 to 1924, and 1928 to 1934. The 1929 to 1934 drought established the criteria
for designing storage capacity and yield for large Northern California reservoirs. The following sections describe
the most recent prolonged droughts that have impacted the planning area.
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2020 to Present Drought

The U.S. Department of Agriculture declared a drought disaster that include San Mateo County on April 21, 2020.
April 2021 was the third driest April in the past 127 years (National Integrated Drought Information System,
2021). As of June 2021, San Mateo County was at the D3—Extreme Drought level, putting the county at risk for
wildfire on a year-round basis (National Integrated Drought Information System, 2021). On April 15, 2021, the
SFPUC sent wholesale customers a letter on water supply availability estimates for 2021 and current hydrological
conditions. The letter stated the following conditions and projections at that time (San Francisco Public Utilities
Commission, 2021):

e The Hetch Hetchy watershed was experiencing very dry conditions

e The April 1 snow course index was about 60 percent of the median historical snowpack level.
e San Francisco needed about 554,000 acre-feet to fill the entire water system by July 1, 2021.
e Snowmelt forecasts indicated that the Hetch Hetchy reservoir would fill during the year.

e The water bank was not expected to fill.

2012 to 2017 Drought

California’s last drought set several records for the state. The period from 2012 to 2014 ranked as the driest three
consecutive years for statewide precipitation. Calendar year 2014 set new records for statewide average
temperatures and for low water allocations from the State Water Project. Calendar year 2013 set minimum annual
precipitation records for many communities. Detailed executive orders and regulations addressed water
conservation and management. The statewide drought emergency was lifted in April 2017.

This drought had significant effects on the southern coastline of San Mateo County because many community
members in this area rely on creeks and wells that have stopped flowing. Rural communities in the County faced
stringent limitations on bathing, using toilets, and washing items, and many ranches and farms in the area saw
significant economic downturns. Urban parts of the San Francisco Bay area experienced limitations in order to
conserve water, but not to the extent imposed on rural community members (SFGate 2014).

During this drought, San Mateo County and its cities implemented initiatives to maintain the quantity and quality
of water resources in the County:

e San Mateo Countywide Water Pollution Program
e Groundwater Protection Program

e Land Use and Septic Wells Program

e Recreational Water Quality Program

e Small Drinking Water Systems Program

e Municipal Facilities Water Conservation Efforts.

2007 to 2009 Drought

The state proclaimed a statewide drought emergency on June 4, 2008, after spring 2008 was the driest spring on
record. On February 27, 2009, the state proclaimed a state of emergency for the entire state as severe drought
continued. The largest court-ordered water restriction in state history (at the time) was imposed.
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1987 to 1992 Drought

California received precipitation well below average levels for four consecutive years. While the Central Coast
was most affected, the Sierra Nevada range in Northern California and the Central Valley counties were also
affected. During this drought, only 56 percent of average runoff for the Sacramento Valley was received. In 1991,
the State Water Project sharply decreased deliveries to water suppliers. By February 1991, all 58 counties in
California were experiencing drought. Urban areas as well as agricultural areas were impacted.

1976 to 1977 Drought

California had a severe drought due to lack of rainfall during the winters of 1976 and 1977. 1977 was the driest
period on record in California at that time, with the previous winter recorded as the fourth driest in California’s
hydrological history at that time. The cumulative impact led to widespread water shortages and severe water
conservation measures statewide. Only 37 percent of average Sacramento Valley runoff was received, with just
6.6 million acre-feet recorded. Over $2.6 billion in crop damage was recorded in 31 counties. FEMA declared a
drought emergency (Declaration 3023-EM) on January 20, 1977, for 58 California counties.

9.2.3 Location

Drought is a regional phenomenon that has the potential to impact the entire planning area. A drought affects all
aspects of the environment and the community simultaneously and has the potential to impact every person in the
planning area directly or indirectly, as well as adversely affecting the local economy.

9.2.4 Frequency
Drought has a high probability in the planning area:

e From 2000 through May 2021, some part of San Mateo County experienced a USDM rating of D1 or
higher in 437 out of 1,117 weeks—slightly more than one out of every three weeks (see Figure 9-3).

e The county been included in U.S. Department of Agriculture (USDA) drought disaster declarations in six
of the past seven years.

o The county has experienced seven significant multi-year droughts in the last 40 years (1980 to 2020),
amounting to a severe drought every 5 to 6 years on average.

Source: U.S. Drought Monitor
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Figure 9-3. Percent of San Mateo County Affected by Each USDM Rating, 2000 — 2021

TETRA TECH 9-9



2021 Multijurisdictional Local Hazard Mitigation Plan

9.2.5 Severity

The severity of any given drought depends on the degree of moisture deficiency, the duration, and the size and
location of the affected area. The longer the duration of the drought and the larger the area impacted, the more
severe the potential impacts.

U.S. Drought Monitor Ratings

San Mateo County has a history of severe droughts. As shown in Figure 9-3, at least part of the county has
experienced extreme (D3) or exceptional (D4) droughts more than once since 2000.

Drought Impact Reporter

The National Drought Mitigation Center developed the Drought Impact Reporter in response to the need for a
national drought impact database for the United States. Information comes from a variety of sources: on-line,
drought-related news stories and scientific publications, members of the public who visit the website and submit a
drought-related impact for their region, members of the media, and staff of government agencies. The database is
being populated beginning with the most recent impacts and working backward in time.

The Drought Impact Reporter indicates 1,208 impacts from drought that specifically affected San Mateo County
from January 2011 through May 2021, 90 percent of them based on media reports (Drought Impact Reporter,
2021). The following are the reported numbers of impacts by category (some incidents are assigned to more than
one impact category):

e Agriculture—287

¢ Business and Industry—99

e Energy—I11

e Fire—190

e Plants and Wildlife—324

e Relief, Response, and Restrictions—545
e Society and Public Health—316

e Tourism and Recreation—122

e  Water Supply and Quality—686

9.2.6 Warning Time

Predicting drought depends on the ability to forecast precipitation and temperature. Scientists currently do not
know how to predict drought more than a month in advance for most locations. Only generalized warning can
take place due to the numerous variables that scientists have not pieced together well enough to make accurate
and precise predictions.

Determination of when drought begins is based on impacts on water users and assessments of available water
supply, including water stored in reservoirs or groundwater basins. Different water agencies have different criteria
for defining drought. Some issue drought watch or drought warning announcements.
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9.3 EXPOSURE

All people, property and environments in the planning area would be exposed to some degree to the impacts of
moderate to extreme drought conditions.

9.4 VULNERABILITY
9.4.1 Population

The entire population of the County is vulnerable to drought events. Drought can affect people’s health and
safety, including health problems related to low water flows, poor water quality, or dust. Droughts can also lead to
loss of human life. Other possible impacts include recreational risks; effects on air quality; diminished living
conditions related to energy, air quality, and hygiene; compromised food and nutrition; and increased incidence of
illness and disease (Centers for Disease Control and Prevention, 2020).

The County of San Mateo, BAWSCA, regional water purveyors, and other regional stakeholders have devoted
considerable time and effort to protect life, safety, and health during times of consecutive dry years. Steps have
been taken to analyze and account for anticipated water shortages. With coordination from its cities, the County
has the ability to minimize and reduce impacts on community members and water consumers in San Mateo
County. No significant life or health effects are anticipated as a result of drought in San Mateo County.

9.4.2 Property

No structures will be directly affected by drought conditions, though some structures may become vulnerable to
wildfires, which are more likely following years of drought. Droughts can have significant impacts on other types
of property such as landscaped areas and economically important natural resources. Drought causes the most
significant economic impacts on industries that use water or depend on water for their business, most notably
agriculture and related sectors (forestry, fisheries, and waterborne activities), power plants, and oil refineries. In
addition to losses in yields in crop and livestock production, drought is associated with increased insect
infestations, plant diseases, and wind erosion. Drought can lead to other losses because so many sectors are
affected - losses that include reduced income for farmers and reduced business for retailers and others who
provide goods and services to farmers. This leads to unemployment, increased credit risk for financial institutions,
capital shortfalls, and loss of tax revenue. Prices for food, energy, and other products may also increase as
supplies decrease.

9.4.3 Critical Facilities

Critical facilities as defined for this plan will continue to be operational during a drought. Critical facility features
such as landscaping may not be maintained due to limited water resources, but the risk to critical facility core
functions is low.

9.4.4 Environment

Groundwater and Streams

Drought generally does not affect groundwater sources as quickly as surface water supplies, but groundwater
supplies generally take longer to recover. Reduced precipitation during a drought means that groundwater
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supplies are not replenished at a normal rate. This can lead to a reduction in groundwater levels and problems
such as reduced pumping capacity or wells going dry. Shallow wells are more susceptible than deep wells.
Reduced replenishment of groundwater affects streams. Much of the flow in streams comes from groundwater,
especially during the summer when there is less precipitation and after snowmelt ends. Reduced groundwater
levels mean that even less water will enter streams when stream flows are lowest. Where stream flows are
reduced, development that relies on surface water may seek to establish new groundwater wells, which could
further increase groundwater depletion.

Other Potential Losses

Environmental losses from drought are associated with damage to plants, animals, wildlife habitat, and air and
water quality; forest and range fires; degradation of landscape quality; loss of biodiversity; and soil erosion. Some
of the effects are short-term and conditions quickly return to normal following the end of the drought. Other
environmental effects linger for some time or may even become permanent. Although environmental losses are
difficult to quantify, growing public awareness and concern for environmental quality has forced public officials
to focus greater attention and resources on these effects. The following are potential impacts of drought:

o Wildlife habitat may be degraded through the loss of wetlands, lakes and vegetation. The degradation of
landscape quality, including increased soil erosion, may lead to a more permanent loss of biological
productivity.

¢ Drought conditions greatly increase the likelihood of wildfires, the major threat to timber resources.

e Water shortages and severe drought conditions would have a significant impact on Native American
tribes’ way of life in fishing and farming subsistence.

e Scenic resources in the County are vulnerable to the increased likelihood of wildfires associated with
droughts.

e Drying up or dying off of forests could reduce ecological and eco-tourist values.

e Any shortage of water supply can have significant economic impacts.

9.4.5 Economic Impact

Drought causes the most significant economic impacts on industries that use water or depend on water for their
business, most notably, agriculture and related sectors (forestry, fisheries, and waterborne activities). In addition
to losses in yields in crop and livestock production, drought is associated with increased insect infestations, plant
diseases, and wind erosion. Drought can lead to other losses because so many sectors are affected—Ilosses that
include reduced income for farmers and reduced business for retailers and others who provide goods and services
to farmers. This leads to unemployment, increased credit risk for financial institutions, capital shortfalls, and loss
of tax revenue. Prices for food, energy, and other products may also increase as supplies decrease.

When a drought occurs, the agricultural industry faces greatest risk of economic impact and damage. During
droughts, crops do not mature, resulting in smaller crop yields, undernourishment of wildlife and livestock,
decreases in land values, and ultimately financial losses to farmers. Agriculture production has been a significant
and growing factor in San Mateo County, especially as agricultural effects on the economy start to normalize
(after a period of decline).

Direct effects (excluding indirect and induced spending benefits) can be evaluated based on information in USDA
reports. According to the 2017 Census of Agriculture, 241 farms were present in San Mateo County,
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encompassing 45,972 acres of total farmland. The average farm size was 191 acres. San Mateo County farms had
a total market value of products sold of $79.4 million, averaging $329,562 per farm. The Census indicated that
187 farm operators reported farming as their primary occupation. Table 9-2 lists acreage of agricultural land
exposed to the drought hazard.

Table 9-2. Agriculture Land and % Change in San Mateo County in 2017

% Change since % Change since | Average Size of Farm | % Change since
Number of Farms 2012 Land in Farms (acres 2012 acres 2012
241 -28% 45,972 -5% 191 +32%

Source: 2017 USDA Census of Agriculture, County Profile

In 2017, the following were the top categories of agricultural products sold in San Mateo County:

e Nursery, greenhouse, floriculture, and sod at $61.6 million
e Vegetables, melons, potatoes, and sweet potatoes at $12.2 million

e  Fruits, tree nuts, and berries at $3.3 million.

San Mateo County was fifth highest ranked in the state and the country in sales of Brussels sprouts; it was eighth
highest ranked in the state for sales of cut Christmas trees; and 11th highest ranked in the state for floriculture and
bedding crops.

A prolonged drought can affect a community’s economy significantly. Increased demand for water and electricity
may result in shortages and higher costs of these resources. Industries that rely on water for business may be
impacted the most (e.g., landscaping businesses). Although most businesses will still be operational, they may be
affected aesthetically—especially the recreation and tourism industry. Moreover, droughts within another area
could affect food supply and the price of food for community members within the county.

9.5 FUTURE TRENDS IN DEVELOPMENT

The planning partners’ general plans and other planning activities provide guidance related to hazard mitigation
and future development. General plans include policies directing land use and dealing with issues of water supply
and the protection of water resources. These plans provide the capability at the local municipal level to protect
future development from the impacts of drought. In addition, water providers in the planning area have plans and
programs in place to balance competing needs for water resources within the planning area.

9.6 SCENARIO

A multi-year drought that impacts the entire west or the State of California, similar to the 2012 to 2017 drought, is
the worst-case scenario for the planning area. The 2012-2017 drought and the wildfires and floods that followed it
caused extensive damage to natural systems. If another severe drought occurs before these systems have a chance
to recover, it could exacerbate the stress already placed on existing planning area water resources. Surrounding
counties, also under drought conditions, could increase their demand for the water supplies on which San Mateo
County also relies, triggering social and political conflicts. The higher density population of the Bay Area
increases likelihood of such conflicts, despite existence of the BACSWA drought implementation plans.
Additionally, the longer drought conditions last in or near the County, the greater the effect on the local economy;
water-dependent industries especially will undergo setbacks.
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9.7 ISSUES

The planning team has identified the following drought-related issues:

e Alternative water supplies need to be identified and developed, as well as alternative strategies to allocate
and distribute existing water sources.

e Alternative techniques (groundwater recharge, water recycle, local capture and reuse, desalination, and
transfer) could stabilize and offset Sierra Nevada snowpack water supply shortfalls.

e Development of local or regional (BACSWA) drought-level indicators to correspond with Drought
Implementation Plans or other water conservation measures.

¢ Drought in the county could increase and expand fire-prone areas and adversely affect the timber
economy.

e Water planning should consider impacts of additional drawdowns on groundwater supplies as pressure on
surface water increases during drought.

e The effectiveness of long-term reliable water supply strategy projects, water conservation incentive
projects, and water system capital improvement project upgrades should be monitored.

e More studies need to be done regarding overall county water usage and how it relates to the economy to
prepare for a worst-case scenario drought.

e Planning must address the degree of future development in drought-prone areas.
e Drought frequencies and durations may increase due to climate change.
e  Water conservation should be actively promoted, even during non-drought periods.

e Frequent or prolonged droughts may limit the County’s and community members’ ability to successfully
recover from or prepare for more occurrences.
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10. EARTHQUAKE

10.1 GENERAL BACKGROUND

An earthquake is the vibration of the earth’s surface following a release of energy in the earth’s crust. This energy
can be generated by a sudden dislocation of the crust or by a volcanic eruption. Most destructive quakes are
caused by dislocations of the crust. The crust may first bend and then, when the stress exceeds the strength of the
rocks, break and snap to a new position. In the process of breaking, vibrations called “seismic waves” are
generated. These waves travel outward from the source of the earthquake at varying speeds.

10.1.1 Earthquake Location

The location of an earthquake is commonly described by its focal depth and the geographic position of its
epicenter. The focal depth of an earthquake is the depth from the Earth’s surface to the region where an
earthquake’s energy originates (the focus or hypocenter). The epicenter of an earthquake is the point on the
Earth’s surface directly above the hypocenter.

10.1.2 Earthquake Geology

Tectonic Plates

The Earth’s crust, which is the rigid outermost shell of the planet, is broken into seven or eight major tectonic
plates (depending on how they are defined) and many minor plates. Where the plates meet, they move in one of
three ways along their mutual boundary: convergent (two plates moving together), divergent (two plates moving
apart), or transform (two plates moving parallel to one another). Earthquakes, volcanic activity, mountain-
building, and oceanic trench formation occur along these plate boundaries. Subduction is a geological process that
takes place at convergent boundaries of tectonic plate, in which one plate moves under another. Regions where
this process occurs are known as subduction zones, and they have the potential to generate highly damaging
earthquakes.

California is seismically active because of movement of the North American Plate, east of the San Andreas Fault,
and the Pacific Plate to the west, which includes the state’s coastal communities. The transform (parallel)
movement of these tectonic plates against one another creates stresses that build as the rocks are gradually
deformed. The rock deformation, or strain, is stored in the rocks as elastic strain energy. When the strength of the
rock is exceeded, rupture occurs along a fault. The rocks on opposite sides of the fault slide past each other as
they spring back into a relaxed position. The strain energy is released partly as heat and partly as elastic waves
called seismic waves. The passage of these seismic waves produces the ground shaking in earthquakes.
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The sliding movement of earth on either side of a fault is called fault rupture. Fault rupture begins below the
ground surface at the earthquake hypocenter, typically between 3 and 10 miles below the ground surface in
California. If an earthquake is large enough, the fault rupture will travel to the ground surface, potentially
destroying structures built across its path.

Faults

Geologists have found that earthquakes reoccur along faults, which are zones of weakness in the earth’s crust.
When a fault experiences an earthquake, there is no guarantee that all the stress has been relieved. Another
earthquake can still occur. In fact, relieving stress along one part of a fault may increase it in another part.

Faults are more likely to have future earthquakes on them if they have more rapid rates of movement, have had
recent earthquakes along them, experience greater total displacements, and are aligned so that movement can
relieve the accumulating tectonic stresses. Geologists classify faults by their relative hazards. “Active” faults,
which represent the highest hazard, are those that have ruptured to the ground surface during the Holocene period
(about the last 11,000 years). “Potentially active” faults are those that displaced layers of rock from the
Quaternary period (the last 1,800,000 years).

Determining if a fault is “active” or “potentially active” depends on geologic evidence, which may not be
available for every fault. The majority of the seismic hazards are on well-known active faults. However, inactive
faults, where no displacements have been recorded, also have the potential to reactivate or experience
displacement along a branch sometime in the future. An example of a fault zone that has been reactivated is the
Foothills Fault Zone. The zone was considered inactive until evidence of an earthquake (approximately 1.6
million years ago) was found near Spenceville, California. Then, in 1975, an earthquake occurred on another
branch of the zone near Oroville, California (now known as the Cleveland Hills Fault). The State Division of
Mines and Geology indicates that increased earthquake activity throughout California may cause tectonic
movement along currently inactive fault systems.

10.1.3 Earthquake-Related Hazards

According to the U.S. Geological Survey (USGS) Earthquake Hazards Program, an earthquake hazard is anything
associated with an earthquake that may affect people’s normal activities. This includes the following:

e Surface Faulting—Displacement that reaches the earth’s surface during slip along a fault. Commonly
occurs with shallow earthquakes, those with an epicenter less than 20 kilometers.

e Ground Motion (shaking)—The movement of the earth’s surface from earthquakes or explosions.
Ground motion or shaking is produced by waves that are generated by sudden slip on a fault or sudden
pressure at the explosive source and travel through the earth and along its surface.

¢ Landslide—A movement of surface material down a slope.

e Liquefaction—A process by which water-saturated sediment temporarily loses strength and acts as a
fluid. Earthquake shaking can cause this effect.

e Tectonic Deformation—A change in the original shape of a material due to stress and strain.

e Tsunami—A sea wave of local or distant origin that results from large-scale seafloor displacements
associated with large earthquakes, major submarine slides, or violent underwater volcanic eruptions.
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10.1.4 Earthquake Classifications

Earthquakes are typically classified in one of two ways: By the amount of energy released, measured as
magnitude; or by the impact on people and structures, measured as intensity.

Magnitude

An earthquake’s magnitude is a measure of the energy released at the source of the earthquake. Magnitude is
commonly expressed by ratings on the moment magnitude scale (M), the most common scale used today

(USGS, 2017). This scale is based on the total moment release of the earthquake (the product of the distance a
fault moved and the force required to move it). The scale is as follows:

e (Great—Mw > 8

e Major—Mw=7.0-7.9

e Strong—Mw=6.0-6.9

e Moderate—Mw =5.0-5.9
e Light—Mw=4.0-4.9

e Minor—Mw =3.0-3.9

e Micro—Mw <3

Intensity

The most commonly used intensity scale is the modified Mercalli intensity scale. Ratings of the scale as well as
the perceived shaking and damage potential for structures are shown in Table 10-1. The modified Mercalli
intensity scale is generally represented visually using shake maps, which show the expected ground shaking at
any given location produced by an earthquake with a specified magnitude and epicenter. An earthquake has only
one magnitude and one epicenter, but it produces a range of ground shaking at sites throughout the region,
depending on the distance from the earthquake, the rock and soil conditions at sites, and variations in the
propagation of seismic waves from the earthquake due to complexities in the structure of the earth’s crust. A
shake map shows the variation of ground shaking in a region immediately following significant earthquakes.

Table 10-1. Mercalli Scale and Peak Ground Acceleration Comparison

Modified Potential Structure Damage Estimated PGA32
Mercalli Scale Perceived Shaking
I Not Felt None None <0.17%
-1 Weak None None 0.17% - 1.4%
v Light None None 1.4% - 3.9%
V Moderate Very Light Light 3.9% -9.2%
Vi Strong Light Moderate 9.2% - 18%
Vi Very Strong Moderate Moderate/Heavy 18% - 34%
Vil Severe Moderate/Heavy Heavy 34% - 65%
IX Violent Heavy Very Heavy 65% - 124%
X=Xl Extreme Very Heavy Very Heavy >124%

a. PGA = peak ground acceleration. Measured in percent of g, where g is the acceleration of gravity
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10.1.5 Ground Motion

Earthquake hazard assessment is based on expected ground motion. During an earthquake when the ground is
shaking, it also experiences acceleration. The peak acceleration is the largest increase in velocity recorded by a
particular station during an earthquake. Estimates are developed of the annual probability that certain ground
motion accelerations will be exceeded; the annual probabilities can then be summed over a time period of interest.

The most commonly mapped ground motion parameters are horizontal and vertical peak ground accelerations
(PGA) for a given soil type. PGA is a measure of how hard the earth shakes, or accelerates, in a given geographic
area. Instruments called accelerographs record levels of ground motion due to earthquakes at stations throughout a
region. PGA is measured in g (the acceleration due to gravity) or expressed as a percent acceleration force of
gravity (%g). These readings are recorded by state and federal agencies that monitor and predict seismic activity.

Maps of PGA values form the basis of seismic zone maps that are included in building codes such as the
International Building Code. Building codes that include seismic provisions specify the horizontal force due to
lateral acceleration that a building should be able to withstand during an earthquake. PGA values are directly
related to these lateral forces that could damage “short period structures” (e.g., single-family dwellings). Longer
period response components determine the lateral forces that damage larger structures with longer natural periods
(e.g., apartment buildings, factories, high-rises, bridges). Table 10-1 lists damage potential and perceived shaking
by PGA factors, compared to the Mercalli scale.

10.1.6 USGS Earthquake Mapping Programs

ShakeMaps

The USGS Earthquake Hazards Program produces maps called ShakeMaps that map ground motion and shaking
intensity following significant earthquakes. ShakeMaps focus on the ground shaking caused by the earthquake,
rather than on characteristics of the earthquake source, such as magnitude and epicenter. An earthquake has only
one magnitude and one epicenter, but it produces a range of ground shaking at sites throughout the region,
depending on the distance from the earthquake, the rock and soil conditions at sites, and variations in the
propagation of seismic waves from the earthquake due to complexities in the structure of the earth’s crust.

A ShakeMap shows the extent and variation of ground shaking immediately across the surrounding region
following significant earthquakes. Such mapping is derived from peak ground motion amplitudes recorded on
seismic sensors, with interpolation where data are lacking based on estimated amplitudes. Color-coded
instrumental intensity maps are derived from empirical relations between peak ground motions and Modified
Mercalli intensity. In addition to the maps of recorded events, the USGS creates the following:

e Scenario ShakeMaps of hypothetical earthquakes of an assumed magnitude on known faults

e Probabilistic ShakeMaps, based on predicted shaking from all possible earthquakes over a 10,000-year
period. In a probabilistic map, information from millions of scenario maps are combined to make a
forecast for the future. The maps indicate the ground motion at any given point that has a given
probability of being exceeded in a given timeframe, such as a 100-year (1-percent-annual chance) event.

National Seismic Hazard Map

National maps of earthquake shaking hazards provide information for creating and updating seismic design
requirements for building codes, insurance rate structures, earthquake loss studies, retrofit priorities and land use

10-4 TETRA TECH



Earthquake

planning. After thorough review of the studies, professional organizations of engineers update the seismic-risk
maps and seismic design requirements contained in building codes (Brown et al., 2001). The USGS updated the
National Seismic Hazard Maps in 2018. New seismic, geologic, and geodetic information on earthquake rates and
associated ground shaking were incorporated into these revised maps. The 2018 map, shown in Figure 10-1,
represents the best available data as determined by the USGS.

Source: USGS, 2021

Quebec A

Montraal

\kj o

X .. . o "
( \ j / ,/’ y A
{ Foe

<u York
& ]
Jiadelphia
“aton

Figure 10-1. Peak Acceleration (%g) with 2% Probability of Exceedance in 50 Years

10.1.7 Liquefaction and Soil Types

Soil liquefaction occurs when water-saturated sands, silts or gravelly soils are shaken so violently that the
individual grains lose contact with one another and float freely in the water, turning the ground into a pudding-
like liquid. Building and road foundations lose load-bearing strength and may sink into what was previously solid
ground. Unless properly secured, hazardous materials can be released, causing significant damage to the
environment and people.

A program called the National Earthquake Hazard Reduction Program (NEHRP) creates maps based on soil
characteristics to help identify locations subject to liquefaction. NEHRP soil types define the locations that will be
significantly impacted by an earthquake. Table 10-2 summarizes NEHRP soil classifications. NEHRP Soils B and
C typically can sustain ground shaking without much effect, dependent on the earthquake magnitude. The areas
that are commonly most affected by ground shaking have NEHRP Soils D, E and F. In general, these areas are
also most susceptible to liquefaction. The areas that are most commonly affected by ground shaking have NEHRP
Soils D, E and F.
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Table 10-2. NEHRP Soil Classification System

NEHRP Soil Mean Shear Velocity to 30
Type Description m (m/s
A Hard Rock 1,500
B Firm to Hard Rock 760-1,500
C Dense Soil/Soft Rock 360-760
D Stiff Soil 180-360
E Soft Clays <180
F Special Study Soils (liquefiable soils, sensitive clays, organic soils, soft clays >36 m thick)

10.1.8 Secondary Hazards

Earthquakes can cause disastrous landslides. River valleys are vulnerable to slope failure, often as a result of loss
of cohesion in clay-rich soils. Earthen dams and levees are highly susceptible to seismic events, and the impacts
of their eventual failures can be considered secondary risk exposure to earthquakes. Depending on the location,
earthquakes can also trigger tsunamis. Additionally, fires can result from gas lines or power lines that are broken
or downed during the earthquake. It may be difficult to control a fire, particularly if the water lines feeding fire
hydrants are also broken.

10.2 HAZARD PROFILE
10.2.1 Past Events

Table 10-3 lists recent earthquakes with a magnitude of 5.0 or greater within 100 miles of San Mateo County. The
last significant (greater than magnitude 6.0) seismic event in the San Mateo vicinity was the 7.1 magnitude San
Andreas Loma Prieta Earthquake in 1989, which originated 10 miles northeast of Santa Cruz. Other significant
local earthquakes include the 1906 earthquake in San Francisco and the 2014 Napa earthquake. Although the
1906 earthquake is most associated with the City of San Francisco, San Mateo County was also greatly affected.

Table 10-3. Recent Earthquakes Magnitude 5.0 or Larger Within 100-Mile radius

Date Magnitude Epicenter Location
8/24/2014 6.0 6 miles southwest of Napa, CA
10/31/2007 5.6 10 miles northeast of San Jose, CA
8/10/2001 5.50 9 miles west of Portola, CA

9/3/2000 517 8 miles northwest of Napa, CA
10/17/1989 71 10 miles northeast of Santa Cruz, CA
3/31/1986 5.70 12 miles east-northeast of Milpitas, CA

Source: USGS, 2021a

10.2.2 Location

Fault Locations

San Mateo County is in a region of high seismicity because of the presence of the San Andreas Fault that bisects
the county, the Hayward Fault across the bay to the east, and the San Gregorio Fault to the west. The primary
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seismic hazard for the county is potential ground shaking from these three large faults. Table 10-4 lists additional
faults in the Bay Area. Figure 10-2 shows locations and event probabilities for Bay Area fault lines.

Table 10-4. Additional Faults within a 50-Mile Radius

Fault Approximate Distance (miles/direction

Calaveras 17 miles from East Palo Alto
Greenville 23 miles from Menlo Park
Mount Diablo Thrust 27 miles from South San Francisco
Concord-Green Valley 30 miles from South San Francisco
Rogers Creek (Part of Hayward Fault System) 35 miles from South San Francisco

San Andreas Fault

The San Andreas Fault is a transform boundary that spans 810 miles from the East Pacific rise in the Gulf of
California through the Mendocino fracture zone off the shore of northern California. The fault is estimated to be
28 million years old. The San Andreas Fault is an example of a transform boundary exposed on a continent. The
fault forms the tectonic boundary between the Pacific Plate and the North American Plate, and its motion is right-
lateral strike-slip.

The San Andreas Fault is typically referenced in three segments. The southern segment extends from its origin at
the East Pacific Rise to Parkfield, California, in Monterey County. The central segment extends from Parkfield to
Hollister, California. The northern segment extends northwest from Hollister, through San Mateo County, to its
junction with the Mendocino fracture zone and the Cascadia subduction zone in the Pacific Ocean.

The San Andreas Fault crosses the center of the county, passing through the population centers of Daly City and
San Bruno and posing considerable risk for surface fault rupture within those cities. The San Andreas Fault has a
21 percent chance of generating a magnitude 6.7 or greater earthquake in the next 30 years.

The last earthquake with a magnitude over 5.0 with an epicenter in San Mateo County was the 1957 Daly City
earthquake, with a magnitude of 5.3. While the epicenter of the magnitude 7.8 earthquake in 1906 on the San
Andreas Fault was not within the county, it still caused extreme ground shaking. A similar earthquake in the
future would likely do the same, especially in the heavily populated Bayside, much of which is underlain by
alluvial deposits, bay mud, and artificial fill. A rupture along the peninsula would cause extremely violent ground
shaking throughout the county. The bay margins are likely to experience liquefaction in a major earthquake.

Monte Vista-Shannon Fault

The Monte Vista-Shannon fault zone is a predominantly a southwest-dipping oblique slip fault that extends about
28 miles along the northeastern margin of the Santa Cruz Mountains from the vicinity of Los Trancos Creek
southeast to the Alamitos Creek area, near Calero Reservoir (USGS, 2020).

Butano Fault

The Butano Fault is a 23-mile-long fault that falls along Pescadero Creek in San Mateo County. It merges with
the San Andreas fault from the northwest and the Sargent fault from the southeast. It appears to have a
symmetrical relation to the San Andreas fault and may have similar seismic potential (USGS, 1974).
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Hayward Fault

The Hayward Fault is a 45-mile-long fault that parallels the San Andreas Fault on the East Bay. The Hayward
Fault extends through some of the Bay Area’s most populated areas, including San Jose, Oakland, and Berkeley.
The Hayward Fault is a right lateral slip fault.

The Hayward Fault has a 31-percent chance of producing a magnitude 6.7 or greater earthquake in the next 30
years. An earthquake of this magnitude has regional implications for the entire Bay Area, as the Hayward Fault
crosses numerous transportation and resource facilities, such as highways and the Hetch Hetchy Aqueduct.
Disruption of the Hetch Hetchy system has the potential to severely impair water service to San Mateo County.
The Hayward Fault is increasingly becoming a hazard priority throughout the Bay region because of its increased
chance for activity and its intersection with multiple highly populated areas and critical facilities.

San Gregorio Fault

The San Gregorio Fault is a northwest-trending right-lateral slip deformation near the western edge of San Mateo
County, crossing briefly over uninhabited land in San Mateo County around Pillar Point at Half Moon Bay. The
fault runs from southern Monterey Bay through Bolinas Bay, where its north section intersects with the San
Andreas Fault offshore north of San Francisco. San Gregorio is the principal active fault west of the San Andreas
for the Bay Area region.

The San Gregorio Fault is one of the less studied fault lines, the result of its primary location offshore and its
proximity to the better-known San Andreas Fault and Hayward Fault. Its probability of experiencing a magnitude
6.7 or greater earthquake within the next 30 years is 6 percent—significantly less than San Andreas Fault or
Hayward Fault. However, the location of the fault poses a significant threat to San Mateo County.

NEHRP Soil Type and Liguefaction Mapping

Figure 10-3 shows NEHRP soil classifications in San Mateo County. Figure 10-4 shows areas that have moderate,
high or very high susceptibility to liquefaction.

Alquist-Priolo Zone Maps

Alquist-Priolo zone maps provide regulatory zones for potential surface fault rupture where fault lines intersect
with future development and populated areas. The purpose of these maps is to assist in the geologic investigation
before construction begins to ensure that the resulting structure will not be located on an active fault. Daly City
and San Bruno are located in designated Alquist-Priolo Zones for the San Andreas Fault.

Alquist-Priolo maps were referenced, but not specifically used, in the assessment of risk for this plan as a result of
the existence of current extensive studies and regulations and ongoing monitoring and update of Alquist-Priolo
Zones by the State of California. This plan assumes that the studies conducted, and information provided by the
State of California are the best available data for surface rupture risk and could not be improved through a
separate assessment for this plan. Alquist-Priolo maps are available to the public at:

http://maps.conservation.ca.gov/cgs/informationwarehouse/index.html?map=regulatorymaps.
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10.2.3 Frequency

Historical records of earthquake occurrences give some indication of future probabilities. Seismic activity was
more frequent from 1830 to 1930 than it has been since. This leads some scientists to suspect that pressure is
building up along the faults in the Bay Area that can result in a large quake. Such a quake could have dramatic
and devastating effects throughout the Bay Area. The USGS reports the following earthquake probabilities for the
Bay Area over next 30 years (U.S. Geological Survey, n.d.):

e 72 percent probability of an earthquake measuring magnitude 6.7
e 51 percent probability of an earthquake measuring magnitude 7
e 20 percent probability of an earthquake measuring magnitude 7.5

The Third Uniform California Earthquake Rupture Forecast identified recurrence intervals for four deterministic
scenarios applicable to San Mateo County (Working Group on California Earthquake Probabilities, 2021):

e San Andreas Fault scenario, recurrence interval = 160 years
e San Gregorio Fault Scenario = 481 years
e Butano Fault Scenario = 2,881 years

e Monte Vista Fault Scenario = 1,894 years

10.2.4 Severity

The severity of an earthquake can be expressed in terms of intensity or magnitude (see Section 10.1.3). The State
of California Department of Conservation probabilistic ground shaking maps, based on current information about
fault zones, show the PGA that has a certain probability of being exceeded in a 50-year period. San Mateo County
is in a high-risk area, with a 10-percent probability in a 50-year period of ground shaking from a seismic event
exceeding 60 percent of gravity in some parts of the County. Figure 10-5 shows the expected peak horizontal
ground accelerations for this probability.

10.2.5 Warning Time

There is no current reliable way to predict the day or month that an earthquake will occur at any given location.
Research is being done with warning systems that detect the lower energy compressional waves (P waves) that
precede the secondary waves (S waves) experienced as an earthquake. Earthquake early warning systems may
provide a few seconds’ or a few minutes’ notice that a major earthquake is about to occur. The warning time is
very short, but it could allow for someone to get under a desk, pause hazardous or high-risk work, or initiate
protective automated systems in critical facilities.

10.3 EXPOSURE
10.3.1 Population

The entire population of the planning area is potentially exposed to direct damage from earthquakes or indirect
impacts such as business interruption, road closures, and loss of function of utilities.
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Figure 10-5. Peak Ground Acceleration with 10% Probability of Exceedance in 50 Years

10.3.2 Property

According to County Assessor records, there are 194,052 buildings in the planning area. Most of the buildings
(95 percent) are residential. All buildings are considered to be exposed to the earthquake hazard.

10.3.3 Critical Facilities

Since the entire planning area has exposure to the earthquake hazard, all critical facilities components are
considered to be exposed. The breakdown of the numbers and types of facilities is presented in Table 4-5. Critical
facilities constructed on NEHRP Type D and E soils are particularly at risk from seismic events. Figure 10-6
shows the number of critical facilities built on these soils in the planning area, by type of facility.

10.3.4 Environment

The entire planning area is exposed to the earthquake hazard, including all natural resources, habitat and wildlife.

10.4 VULNERABILITY

Earthquake vulnerability data for the risk assessment was generated using a Hazus Level 2 (user-defined) analysis
for the for the events listed in Table 10-5. The analysis results are summarized in the sections below, and more
detailed information, broken down by municipality, can be found in Appendix E.
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Figure 10-6. Critical Facilities Constructed on NEHRP Type D and E Soils, and Countywide

Table 10-5. Earthquakes Modeled for Risk Assessment

Event Magnitude Focal Depth Epicenter Location Figure #

San Andreas Fault Scenario 7.38 7.0 km N37.52 W122.36 Figure 10-7
San Gregorio Fault Scenario 7.44 7.7 km N37.41 W122.43 Figure 10-8
Butano Fault Scenario 6.93 9.1 km N37.24 W122.15 Figure 10-9
Monte Vista Fault Scenario 7.14 7.8 km N37.27 W122.09 Figure 10-10
100-Year Probabilistic N/A 7.8 km N/A Figure 10-11
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10.4.1 Population

Community Members of High-Risk Areas

The degree of vulnerability is dependent on many factors, including the age and construction type of the
structures people live in, the soil types their homes are constructed on, their proximity to fault location, etc. It is
estimated that 38.6 percent of San Mateo County’s population resides on soil classes considered susceptible to
ground shaking from earthquakes (NEHRP Class D and E soils). An analysis was performed of the population
living in these susceptible areas using the SoVI ratings (see Section 7.2.2). Detailed results by jurisdiction are in
Appendix E. Table 10-6 summarizes results for the overall planning area.

Table 10-6. Distribution of Population Exposed to Earthquake Hazard by SoVI Rating
Population Living in Exposed Areas Having the SoVI Rating

SoVI Rating Number of People % of Total Exposed Population

Very High 37,073 12.72%
Relatively High 86,842 29.79%
Relatively Moderate 74,000 25.39%
Relatively Low 59,263 20.33%
Very Low 34,301 11.7%

Estimated Impacts on Persons and Households

Hazus estimated impacts on persons and households in the planning area for the four selected earthquake
scenarios as summarized in Table 10-7.

Table 10-7. Estimated Earthquake Impact on Persons
Displaced Households Persons Requiring

| Number % of Tota

Short-Term Shelter

% of Total

100-Year Probabilistic 587 0.08% 342 0.04%
San Andreas Fault Scenario 1,977 0.26% 967 0.13%
San Gregorio Fault Scenario 264 0.03% 121 0.02%
Butano Fault Scenario 15 0.002% 6 0.0008%
Monte Vista Fault Scenario 513 0.07% 249 0.03%

10.4.2 Property

Building Age

Table 10-8 identifies significant milestones in building and seismic code requirements that directly affect the
structural integrity of development. Using U.S. Census estimates of housing stock age, estimates were developed
of the number of housing units constructed before each of these dates. More than 7 percent of the planning area’s
housing units were constructed after the Uniform Building Code was amended in 1994 to include seismic safety
provisions. Housing units built before 1933 when there were no building permits, inspections, or seismic
standards, account for 7.6 percent. Many of the housing units in the planning area are detached, single-family
residences of wood construction, which generally perform well during earthquake events.
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Table 10-8. Age of Housing Units in Planning Area

Number of Current | % of Total

Planning Area Housing| Housing
Time Period Units Built in Period Units |Significance of Time Frame

Pre-1933 15,588 8.0%  Before 1933, there were no explicit earthquake requirements in building codes.
State law did not require local governments to have building officials or issue
building permits.

1933-1940 10,025 52%  In 1940, the first strong motion recording was made.

1941-1960 87,547 45.1% In 1960, the Structural Engineers Association of California published guidelines
on recommended earthquake provisions.

1961-1975 40,454 20.8% In 1975, significant improvements were made to lateral force requirements.

1976-1994 24,970 12.9% In 1994, the Uniform Building Code was amended to include provisions for
seismic safety.

1994 - present 15,468 8.0%  Seismic code is currently enforced.

Total 194,052 100%

Note: Number and percent estimates are approximation as housing unit age information does not correspond directly with the time periods
indicated. In addition, there are significant margins of error associated with the Census estimates.
Source: 2018 American Community Survey, San Mateo County, California

Soft-Story Buildings

A soft-story building is a multi-story building with one or more floors that are “soft” because of structural design.
If a building has a floor that is 70-percent less stiff than the floor above it, it is considered a soft-story building.
This soft story creates a major weak point in an earthquake. Since soft stories are typically associated with retail
spaces and parking garages, they are often on the lower stories of a building. When they collapse, they can take
the whole building down with them, causing serious structural damage that may render the structure unusable.

These floors can be especially dangerous in earthquakes because they cannot cope with the lateral forces caused
by the swaying of the building during a quake. As a result, the soft story may fail, causing what is known as a
soft-story collapse. Soft-story collapse is one of the leading causes of earthquake damage to private residences.

Exposure rates and vulnerability analysis associated with soft-story construction in the planning area are not
currently known. ABAG and other agencies in the Bay Area have programs generating this type of data, but it is
not known when such data will be available for San Mateo County. This type of data will need to be generated to
support future risk assessments of the earthquake hazard.

Unreinforced Masonry Buildings

Unreinforced masonry buildings are constructed from materials such as adobe, brick, hollow clay tiles, or other
masonry materials and do not contain an internal reinforcing structure, such as rebar in concrete or steel bracing
for brick. Unreinforced masonry buildings pose a significant danger during an earthquake because the mortar
holding masonry together is typically not strong enough to withstand significant earthquakes. Additionally, the
brittle composition of these houses can break apart and fall away or buckle, potentially causing a complete
collapse of the building.

In San Mateo County, unreinforced masonry buildings are generally brick buildings that were constructed before
modern earthquake building codes and designs were enacted. The State of California enacted a law in 1986 that
required all local governments in Seismic Zone 4 (nearest to active earthquake faults) to inventory unreinforced
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masonry buildings. The law encourages local governments to adopt local mandatory strengthening programs,
delineate seismic retrofit standards, and put into place measures to reduce the number of people in unreinforced
masonry buildings.

According to ABAG, housing units in unreinforced masonry buildings account for only 1-percent of the total Bay
Area housing stock and 2.9-percent of the total Bay Area multi-family stock.

Loss Potential

Table 10-9 summarizes Hazus estimates of earthquake damage in the planning area for the four scenarios. The
debris estimate includes only structural debris; it does not include additional debris that may accumulate, such as
from trees. In addition, these estimates do not include losses that would occur from any local tsunamis or fires
stemming from an earthquake.

Table 10-9. Estimated Impact of Earthquake Scenario Events in the Planning Area
100-Year

Probabilistic | San Andreas | San Gregorio | Butano Fault | Monte Vista
Fault Scenario | Fault Scenario Scenario Fault Scenario

Estimated Loss

Structural $10,073,424,657 $22,126,733,755 $12,276,099,854 $4,677,853,811 $14,347,471,821
Contents $4,604,600,185 = $9,173,501,156 = $5,192,968,440 $2,135,742,033 $6,067,256,924
Total $14,678,024,842 $31,300,234,912 $17,469,068,294 $6,813,595,844 $20,414,728,745
% of Total Planning Area Replacement Value 7.6% 16.3% 9.1% 3.6% 10.6%
Structural Debris

Tons 1,058,370 4,136,710 1,198,240 286,470 2,235,260
Truckloads 42,334 165,468 47,929 11,4759 89,410

10.4.3 Critical Facilities

Level of Damage

Hazus classifies the vulnerability of critical facilities to earthquake as no damage, slight damage, moderate
damage, extensive damage, or complete damage. Hazus was used to assign a category to each critical facility in
the planning area for the assessed earthquake scenarios. Summary results are shown in Figure 10-12 through
Figure 10-16.

Time to Return to Functionality

Hazus estimates the time to restore critical facilities to fully functional use. Results are presented as probability of
being functional at specified time increments: 1, 3, 7, 14, 30 and 90 days after the event. For example, Hazus may
estimate that a facility has 5 percent chance of being fully functional at Day 3, and a 95 percent chance of being
fully functional at Day 90. The analysis of critical facilities in the planning area was performed for the assessed
earthquake scenarios. The results are summarized in Figure 10-17 through Figure 10-21. These figures show the
average functionality for all critical facilities in each category.
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Figure 10-15. Critical Facility Damage Potential, Butano Fault Scenario
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Hazardous Materials

Hazardous material releases from fixed facilities and transportation-related releases can occur during an
earthquake.

Transportation

Roads have the potential to be significantly damaged during an earthquake. Access to major roads is crucial to life
and safety after a disaster event as well as to response and recovery operations. Disruption in transportation
systems is of particular concern to coastal community members, as a major event has the potential to isolate
communities from critical assistance and aid. Additionally, Bay Area Rapid Transit (BART) provides
transportation service to the northern portion of San Mateo County from South San Francisco to Millbrae and the
San Francisco Airport. Much of the BART transportation infrastructure in San Mateo County is underground.
BART tunnels may collapse during a high magnitude event, leading to loss of life and potential release of
hazardous materials.

Earthquakes can significantly damage bridges, which often provide the only access to some neighborhoods. Since
soft soil regions generally follow floodplain boundaries, bridges that cross water courses are vulnerable. Key
factors in the degree of vulnerability are the facility’s age and type of construction, which indicate the standards to
which the facility was built.

Water and Sewer Infrastructure

Water and sewer infrastructure would likely suffer considerable damage in the event of an earthquake. This factor
is difficult to analyze based on the amount of infrastructure and because water and sewer infrastructure are usually
linear easements, which are difficult to thoroughly assess in Hazus. Without further analysis of individual system
components, it should be assumed that these systems are exposed to breakage and failure.

10.4.4 Environment

Environmental problems as a result of an earthquake can be numerous. Secondary hazards will likely have some
of the most damaging effects on the environment. Earthquake-induced landslides can significantly damage
surrounding habitat. It is also possible for streams to be rerouted after an earthquake. Rerouting can change the
water quality, possibly damaging habitat and feeding areas. Streams fed by groundwater wells can dry up because
of changes in underlying geology.

10.5 FUTURE TRENDS IN DEVELOPMENT

The planning area population could increase by as much as 10 percent by 2030. As populations grow, it is critical
that the services supporting these communities—such as water, sewer, power, roads, hospitals, and public safety
agencies—are able to maintain or quickly resume functionality after a disaster. Land use in the planning area will
be directed by general plans adopted under California’s General Planning Law. The safety elements of the general
plans establish standards and plans for the protection of the community from hazards, including seismic hazards.
The information in this plan provides a tool to ensure that there is no increase in exposure in areas of high seismic
risk. Development in the planning area will be regulated through building standards and performance measures so
that the degree of risk will be reduced. Geologic hazard areas are heavily regulated under California’s General
Planning Law. The International Building Code establishes provisions to address seismic risk.
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San Mateo County and participating cities strictly enforce all seismic building codes and design standards to
prevent loss of life and property caused by earthquake. Municipal planning partners are encouraged to establish
general plans with policies directing land use and dealing with issues of seismic safety. These plans provide the
capability at the local municipal level to protect future development from the impacts of earthquakes. Public
education, cooperation with the development community, and individual preparedness are essential as the
planning area welcomes new community members and businesses.

10.6 SCENARIO

Based on history and geology, the planning area will be frequently impacted by earthquakes. The worst-case
scenario is a higher-magnitude event (7.5 or higher) with an epicenter within 50 miles of the county. The San
Andreas fault scenario modeled for this risk assessment would mimic this scenario. Earthquakes of this magnitude
or higher could lead to massive structural failure of property on soils prone to liquefaction. Building and road
foundations would lose load-bearing strength. Injuries could occur from debris, such as parapets and chimneys
that could topple or be shaken loose and fall on those walking or driving below. Levees and revetments built on
these poor soils would likely fail, representing a loss of critical facilities. An earthquake event of this magnitude
located off the coast could cause a significant local tsunami that would further damage structures and jeopardize
lives. An earthquake may also cause minor landslides along unstable slopes, which put at risk major roads and
highways that act as sole evacuation routes. This would be even more likely if the earthquake occurred during the
winter or early spring.

10.7 ISSUES

Important issues associated with an earthquake include the following:

e More information is needed on the exposure and performance of soft-story construction within the
planning area.

e |tis estimated that over 70 percent of the planning area’s building stock was built prior to 1975, when
seismic provisions became uniformly applied through building code applications. Many structures may
need seismic retrofits in order to withstand a moderate earthquake. Residential retrofit programs, such as
Earthquake Brace+Bolt, may be able to assist in the costs of these efforts.

e Based on the modeling of critical facility performance performed for this plan, a high number of facilities
in the planning area are expected to suffer complete or extensive damage from scenario events. These
facilities are prime targets for structural retrofits.

e C(ritical facility owner should be encouraged to create or enhance Continuity of Operations Plans using
the information on risk and vulnerability contained in this plan.

e Geotechnical standards should be established that take into account the probable impacts from
earthquakes in the design and construction of new or enhanced facilities.

e There are a large number of earthen dams within the planning area. Dam failure warning and evacuation
plans and procedures should be reviewed and updated to reflect the dams’ risk potential associated with
earthquake activity in the region. The County levees should also be included in any assessments for
earthquake risk.

e Earthquakes could trigger other natural hazard events such as dam failures, flood, fire, and landslides,
which could severely damage the County.
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e A worst-case scenario would be the occurrence of a large seismic event during a flood or high-water
event. Levees would fail at multiple locations, increasing the impacts of the individual events.

e Community members are expected to be self-sufficient up to 3 days after a major earthquake without
government response agencies, utilities, private-sector services, and infrastructure components. Education
programs are currently in place to facilitate development of individual, family, neighborhood, and
business earthquake preparedness. Government alone can never make this region fully prepared. It takes
individuals, families, and communities working in concert with one another to truly be prepared for
disaster.

e After a major seismic event, San Mateo County is likely to experience disruptions in the flow of goods
and services resulting from the destruction of major transportation infrastructure across the broader
region.
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11.1 GENERAL BACKGROUND
11.1.1 Types of Flooding in the Planning Area

Four types of flooding primarily affect San Mateo County: riverine, stormwater runoff, flash floods, and coastal
floods. The following subsections describe each type.

Riverine Floods

Riverine flooding is overbank flooding of rivers and streams. Natural processes of riverine flooding add sediment
and nutrients to fertile floodplain areas. Flooding in large river systems typically results from large-scale weather
systems that generate prolonged rainfall over a wide geographic area, causing flooding in hundreds of smaller
streams, which then drain into the major rivers. Two types of flood hazards are generally associated with riverine
flooding:

e Inundation—Inundation occurs when floodwater is present and debris flows through an area not
normally covered by water. These events cause minor to severe damage, depending on velocity and depth
of flows, duration of the flood event, quantity of logs and other debris carried by the flows, and amount
and type of development and personal property along the floodwater’s path.

¢ Channel Migration—Erosion of banks and soils worn away by flowing water, combined with sediment
deposition, causes migration or lateral movement of a river channel across a floodplain. A channel can
also abruptly change location (termed “avulsion”); a shift in channel location over a large distance can
occur within as short a time as one flood event.

The frequency and severity of flooding for river systems are based on discharge probability. The discharge
probability is the probability that a certain river discharge (flow) level will be equaled or exceeded in a given year.
Flood studies use historical records to determine the probability of occurrence for different discharge levels and
storm surge levels. These measurements reflect statistical averages only; it is possible for multiple floods with a
low probability of occurrence (such as a 1-percent-annual-chance flood) to occur in a short time period. For
riverine flooding, the same flood event can have flows at different points on a river that correspond to different
probabilities of occurrence.

Shallow area flooding is a special type of riverine flooding. FEMA defines shallow flood hazards as areas
inundated by the 1-percent-annual-chance flood with flood depths of only 1 to 3 feet. These areas are generally
flooded by low-velocity sheet flows of water.
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Coastal Floodplains

Coastal floods are characterized by inundation of normally dry lands by ocean waters. Storm surge associated
with severe storms, tsunamis, or extreme high tide events can result in shallow flooding of low-lying coastal
areas. Storm surge floods typically result in coastal erosion, salinization of freshwater sources, and contamination
of water supplies. These floods are also responsible for significant agricultural losses, loss of life, and damage to
public and private structures and infrastructure. The San Mateo County coastline extends 55 miles and hosts both
residential and agricultural communities. The Pacific Ocean is the most likely source of coastal flooding in the
County, although flooding from the San Francisco Bay is also a possibility during significant events.

San Mateo County has mitigated some of its vulnerability to coastal flooding through a series of levees originally
installed for salt evaporation ponds in the southeastern part of the County and for flood protection in the north and
central parts of the County. These levees were not designed to withstand floods of magnitude greater than the
1-percent-annual-chance flood (San Mateo County OES, 2015).

Stormwater Runoff Floods

Stormwater flooding is a result of local drainage issues and high groundwater levels. Locally, heavy rain,
especially during high lunar tide events, may induce flooding within areas other than delineated floodplains or
along recognizable channels due to presence of storm system outfalls inadequate to provide gravity drainage into
the adjacent body of water. If local conditions cannot accommodate intense precipitation through a combination
of infiltration and surface runoff, water may accumulate and cause flooding problems. Flooding issues of this
nature generally occur within areas with flat gradients, and generally increase with urbanization, which speeds
accumulation of floodwaters because of impervious areas. Shallow street flooding can occur unless channels have
been improved to account for increased flows.

Urban drainage flooding is caused by increased water runoff due to urban development and drainage systems.
Drainage systems are designed to remove surface water from developed areas as quickly as possible to prevent
localized flooding on streets and within other urban areas. These systems utilize a closed conveyance system that
channels water away from an urban area to surrounding streams, and bypasses natural processes of water filtration
through the ground, containment, and evaporation of excess water. Because drainage systems reduce the amount
of time surface water takes to reach surrounding streams, flooding in those streams can occur more quickly and
reach greater depths than prior to development within that area.

Flash Floods
The National Weather Service defined a flash flood as follows (National Weather Service, 2009):

“a rapid and extreme flow of high water into a normally dry area, or a rapid water level rise in a stream or
creek above a predetermined flood level, beginning within 6 hours of the causative event (e.g., intense
rainfall, dam failure). However, the actual time threshold may vary in different parts of the country.
Ongoing flooding can intensify to flash flooding in cases where intense rainfall results in a rapid surge of
rising flood waters”

Flash floods can tear out trees, undermine buildings and bridges, and scour new channels. In urban areas, flash
flooding is an increasingly serious problem due to removal of vegetation and replacement of ground cover with
impermeable surfaces such as roads, driveways, and parking lots. The greatest risk from flash floods is occurrence
with little to no warning. Major factors in predicting potential damage are intensity and duration of rainfall, and
steepness of watershed and streams.
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11.1.2 FEMA Regulatory Flood Zones

FEMA defines flood hazard areas through statistical analyses of records of river flow, storm tides, and rainfall;
information obtained through consultation with the community; floodplain topographic surveys; and hydrologic
and hydraulic analyses. Flood hazard areas are delineated on Digital Flood Insurance Rate Maps (DFIRMs),
which are official maps of a community on which the Federal Insurance and Mitigation Administration has
delineated both special flood hazard areas (SFHAs) and risk premium zones. DFIRMS identify the following:

e Locations of specific properties in relation to SFHAs

e Base flood (1-percent annual chance flood) elevations at specific sites
e Flood magnitudes in specific areas

e Undeveloped coastal barriers where flood insurance is not available

o Regulatory floodways and floodplain boundaries (1-percent and 0.2-percent annual chance floodplain
boundaries).

The SFHA is the land area on a DFIRM covered by floodwaters of the base flood. In SFHAs, National Flood
Insurance Program (NFIP) floodplain management regulations must be enforced and purchase of flood insurance
is mandatory.

The NFIP defines the base flood elevation as the floodwater elevation during a base flood event (a flood that has a
I-percent chance of occurring in any given year). A structure within a 1-percent annual chance floodplain has a
26-percent chance of undergoing flood damage during the term of a 30-year mortgage. The 1-percent annual
chance flood is a regulatory standard adopted by federal agencies and most states to administer floodplain
management programs. The 1-percent annual chance flood is used by the NFIP as the basis for insurance
requirements nationwide. DFIRMs also depict 0.2-percent annual chance flood designations (500-year events).

DFIRM, FIRMs, and other flood hazard information identify the expected spatial extent of flooding from a 1-
percent or 0.2-percent annual chance event, defining specific areas as follows:

o Zones A1-30 and AE—SFHAs that are subject to inundation by the base flood, determined using
detailed hydraulic analysis. Base flood elevations are shown within these zones.

o Zone A (Also known as Unnumbered A-zones)—SFHAs where no base flood elevations or depths are
shown because detailed hydraulic analyses have not been performed.

e Zone AO—SFHAs subject to inundation by types of shallow flooding where average depths are between
1 and 3 feet. These are normally areas prone to shallow sheet flow flooding on sloping terrain.

e Zone VE, V1-30—SFHAs along coasts that are subject to inundation by the base flood with additional
hazards due to waves with heights of 3 feet or greater. Base flood elevations derived from detailed
hydraulic analysis are shown within these zones.

e Zone B and X (shaded)—Zones where the land elevation as been determined to be above the base flood
elevation, but below the 500-year flood elevation. These zones are not SFHAs.

o Zones C and X (unshaded)—Zones where the land elevation has been determined to be above both the
base flood elevation and the 500-year flood elevation. These zones are not SFHAsS.

Coastal SFHAs are of concern to San Mateo County, particularly along the areas of the coastline at or slightly
above sea level. DFIRMS depict two coastal flood hazard zones:
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e Zone VE, as described above

o Zone AE, where flood elevation includes wave heights less than 3 feet.

Post-storm field visits and laboratory tests throughout coastal areas of the United States have consistently confirmed
that wave heights as low as 1.5 feet can cause significant damage to structures built without consideration of coastal
hazards. DFIRMs recently published also include a line showing the limit of moderate wave action (LIMWA), the
inland limit of the area expected to receive 1.5-foot or greater breaking waves during the 1-percent annual-chance flood
event beyond the coastal VE zones and into the AE zone (Figure 11-1).

Source: FEMA 2014c

LiIMWA

-

A
r
L
¢
!

A

Wave height 2 3 feet "| Waveheight 3.0-1.5feet |  Wave height
< 1.5 feet

Limit of

BFE Flood level Properly elevated building base
l includingw /\( flooding

and waves

_____ _ wave effects

—
—_—
-~

stillwater elevation

1% annual chance \-“ I _*... ===

Sea level =
}

— I I I I

Shoreline  Sand beach Buildings Overland Vegetated Limit of SFHA
wind fetch region

Figure 11-1. Limit of Moderate Wave Action

Addition of LIMWA area to DFIRMs allows communities and individuals to better understand flood risks to their
properties. The LIMWA area alerts property owners on the coastal side of the line that being within Zone AE,
their properties may be affected by 1.5-foot or higher breaking waves, and may therefore be at significant risk
during a 1-percent-annual-chance flood event. While not formally defined in NFIP regulations or mapped as a
flood zone, the area between Zone VE and the LIMWA is called the Coastal A Zone. This area is subject to flood
hazards associated with floating debris and high-velocity flow that can erode and scour building foundations and,
in extreme cases, cause foundation failure (Federal Emergency Management Agency, 2014).

The current effective DFIRM for the County of San Mateo does not delineate LIMWA areas. Future map updates
will include this information and should be used to develop additional coastal flooding mitigation items.

11.1.3 Floodplains

A floodplain is the area adjacent to a river, creek, lake or the ocean that becomes inundated during a flood.
Riverine floodplains may be broad, as when a river crosses an extensive flat landscape, or narrow, as when a river
is confined in a canyon.
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When floodwaters recede after a flood event, they leave behind layers of rock and mud. These gradually build up
to create a new floor of the floodplain. Floodplains generally contain unconsolidated sediments (accumulations of
sand, gravel, loam, silt, and/or clay), often extending below the bed of the stream. These sediments provide a
natural filtering system, with water percolating back into the ground and replenishing groundwater. These are
often important aquifers, the water drawn from them being filtered compared to the water in the stream. Fertile,
flat reclaimed floodplain lands are commonly used for agriculture, commerce and residential development.

Connections between a river and its floodplain are most apparent during and after major flood events. These areas
form a complex physical and biological system that not only supports a variety of natural resources but also
provides natural flood and erosion control. When a river is separated from its floodplain with levees and other
flood control facilities, natural, built-in benefits can be lost, altered, or significantly reduced.

Floodplain Ecosystems and Beneficial Functions

Floodplains can support ecosystems that are rich in plant and animal species. A floodplain can contain 100 or
even 1,000 times as many species as a river. Wetting of the floodplain soil releases an immediate surge of
nutrients: those left over from the last flood, and those that result from the rapid decomposition of organic matter
that has accumulated since then. Microscopic organisms thrive, and larger species enter a rapid breeding cycle.
Opportunistic feeders (particularly birds) move in to take advantage. The production of nutrients peaks and falls
away quickly, but the surge of new growth endures for some time. This makes floodplains valuable for
agriculture. Species growing in floodplains are markedly different from those that grow outside floodplains. For
instance, riparian trees (trees that grow in floodplains) tend to be very tolerant of root disturbance and very quick-
growing compared to non-riparian trees.

Floodplains have many natural beneficial functions, and disruption of them can have long-term consequences for
entire regions. Some well-known, water-related functions of floodplains (noted by FEMA) include:

e Natural flood and erosion control e Filter nutrients and impurities from runoff

e Provide flood storage and conveyance e Process organic wastes

e Reduce flood velocities e Moderate temperatures of water

e Reduce flood peaks e Provide groundwater recharge

e Reduce sedimentation e Promote infiltration and aquifer recharge

e Surface water quality maintenance e Reduce frequency and duration of low surface flows

Areas in the floodplain that typically provide these natural functions are wetlands, riparian areas, sensitive areas,
and habitats for rare and endangered species.

Effects of Human Activities

Because they border water bodies, floodplains have historically been popular sites to establish settlements.
Human activities tend to concentrate in floodplains for a number of reasons: water is readily available; riverine
floodplain land is fertile and suitable for farming; transportation by water is easily accessible; land is flatter and
easier to develop; and there is value placed in ocean views. But human activity in floodplains frequently interferes
with the natural function of floodplains. It can affect the distribution and timing of drainage, thereby increasing
flood problems. Human development can create local flooding problems by altering or confining drainage
channels or causing erosion of natural flood protection systems such as dunes. Flood potential can be increased in
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several ways: reducing a stream’s capacity to contain flows; increasing flow rates or velocities downstream; and
allowing waves to extend further inland. Human activities can interface effectively with a floodplain as long as
steps are taken to mitigate the activities’ adverse impacts on floodplain functions.

11.1.4 Secondary Hazards

The most problematic secondary hazard for riverine flooding is bank erosion, in some cases more harmful than
actual flooding. This is especially true in the upper courses of rivers with steep gradients, where floodwaters may
pass quickly and without much damage, but scour banks, edging properties closer to the floodplain or causing
them to fall in. Flooding is also responsible for hazards such as landslides when high flows over-saturate soils on
steep slopes, causing them to fail. Hazardous materials spills are also a secondary hazard of flooding if storage
tanks rupture and spill into streams, rivers, or storm sewers.

11.2 HAZARD PROFILE
11.2.1 Federal Flood Program Participation

National Flood Insurance Program (NFIP)

Table 11-1 lists flood insurance statistics that help identify vulnerability within the planning area. More than
5,200 policies are in force providing more than $1.6 billion in insurance. According to FEMA statistics, flood
insurance claims were paid between January 1, 1978, and November 30, 2020, for a total of $10.3 million, an
average of $11,580 per claim.

Properties constructed after adoption of a FIRM or DFIRM are considered less vulnerable to flooding because
they were constructed after adoption of regulations and codes to decrease vulnerability. Properties built before
adoption of a FIRM or DFIRM are more vulnerable to flooding because either they do not meet code or are within
hazardous areas. The first flood maps of the planning area became available as early as 1971; however, most
FIRMs were not available until the 1980s.

All municipal partners to this plan participate in the NFIP. Their current standing under the NFIP is described in
the capability assessment section of their annexes in Volume 2 (Chapters 1 to 21).

Community Rating System

Five planning partners currently participate in the CRS program. Table 11-2 summarizes the CRS status of each.
Many of the mitigation actions identified in this plan are creditable activities under the CRS program. Therefore,
successful implementation of this plan offers the potential to enhance the CRS classification.

11.2.2 Principal Flooding Sources

Natural stream channels in rural parts of San Mateo County typically can accommodate average rainfall amounts
and mild storm systems; however, severe floods occur in years of abnormally high rainfall or unusually severe
storms. During those periods of severe floods, high-velocity floodwaters carry debris over long distances, block
stream channels, and create severe localized flooding. To control these floodwaters when they reach more urban
areas, the County and its cities have developed various flood control districts and flood improvements, such as
culverts, bridges, levees, channel alterations, and underground storm drains (San Mateo County OES, 2015).
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Table 11-1. Flood Insurance Statistics

# of Flood Insurance

Date of Policies, as of Insurance in Total Annual | Claims, 11/1978 | Value of Claims Paid,
Jurisdiction Ent 12/31/2020 Force Premiums | to 11/30/2020 [11/1978 to 11/30/2020
Atherton 10/28/1977 57 $19,395,000 $27,845 9 $244,589
Belmont 03/09/1982 69 $25,611,000 $128,234 29 $170,678
Brisbane 03/29/1983 36 $17,383,600 $184,229 6 $5,818
Burlingame 09/16/1981 322 $109,626,600 $415,680 82 $774,301
Colma 11/01/1979 3 $2,350,000 $6,454 2 $1,796
Daly City 07/31/1979 50 $7,218,000 $12,998 24 $171,511
East Palo Alto 09/19/1984 836 $228,028,900 $1,041,326 32 $156,763
Foster City 01/07/1977 186 $62,277,000 $80,037 11 $103,098
Half Moon Bay 08/08/1979 81 $27,430,000 $42,461 8 $56,296
Hillsborough 09/01/1981 54 $17,555,300 $27,181 12 $58,359
Menlo Park 02/04/1981 649 $183,085,200 $915,997 29 $219,273
Millbrae 09/30/1981 128 $43,151,200 $106,476 41 $178,560
Pacifica 02/04/1981 289 $86,486,700 $278,981 110 $782,751
Portola Valley 10/17/1978 34 $10,547,700 $43,383 25 $554,142
Redwood City 05/17/1982 497 $180,521,100 $523,496 39 $396,532
San Bruno 03/30/1981 178 $58,206,500 $110,679 22 $218,184
San Carlos 09/15/1977 187 $66,970,700 $373,608 58 $155,215
San Mateo (City)  03/30/1981 1005 $300,202,100 $1,529,198 81 $138,989
S. San Francisco = 09/02/1981 236 $83,828,500 $351,014 78 $3,427,156
Woodside 11/15/1979 35 $12,150,000 $18,499 13 $341,827
Unincorporated  07/05/1984 300 $89,936,200 $349,188 178 $2,138,018
Total N/A 5,232 $1,631,961,300  $6,566,964 889 $10,293,856

Table 11-2. CRS Status of Participating Jurisdictions

Current CRS Premium Discount

Jurisdiction NFIP Community # Classification m

Burlingame 0650198 5/1/2012 9 5 5

East Palo Alto 060708 10/1/11 7 15 5

Pacifica 060323 5113 7 15 5

San Carlos 060327 5/1113 9 5 5

San Mateo County 060311 10/1/10 9 5
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Principal flooding sources for San Mateo County as identified on FEMA flood maps include the following
streams and water bodies:

e Alpine Creek e Denniston Creek e Montara Creek e San Francisquito

e Belmont Creek e El Granada Creek e Pacific Ocean Creek

¢ Butano Creek e Holly Street Channel e Pescadero Creek San Gregorio Creck

e (Colma Creek e La Honda Creek e  San Bruno e San Vincente Creek

e Crystal Springs e Lomita Channel Channel e Woodhams Creek
Channel

Over 20 creeks, channels, and water bodies, including those identified as principal flooding sources, were
assessed as part of the County’s FIS. In addition to the waterways above, the FIS identified areas at risk for
potential tsunami inundation. The Cities of Half Moon Bay and Pacifica are both associated with potential
tsunami issues. Additional information regarding the tsunami hazard is in Chapter 15.

Investigation of San Mateo County’s vulnerability to flooding can also include assessments of watershed
locations. Every watershed has unique qualities that affect its response to rainfall. San Mateo County contains 34
watersheds, all of which are relatively small and drain into either the Pacific Ocean or San Francisco Bay.
Unincorporated areas in the County contain 21 major watersheds. Except for Crystal Springs and San
Francisquito, which both drain into the San Francisco Bay, all the rural watersheds drain into the Pacific Ocean
(San Mateo County OES, 2015).

11.2.3 Principal Flood Problems

The 2019 Flood Insurance Study (FIS) for San Mateo includes a description of the principal flood problems that
have been noted for San Mateo County, by flooding source, as summarized in Table 11-3.

Table 11-3. Summary of Flood Problems

Source Description of the Flood Problem

All Sources Flooding is predominantly shallow along streams on the bayside of San Mateo County. Spills from channels flow
independently through the urbanized areas, usually following streets, and result in flood depths of less than 1 foot.
Occasionally, railroad or highway embankments form barriers, resulting in deeper ponding or sheet flow flooding.
Flooding on the ocean side of the county is predominantly confined to well-defined riverine valleys, with flood surface
extending uniformly across the floodplain

Colma Creek The Daly City storm drain terminates in a junction structure near the intersection of F Street and EI Camino Real.
Because the downstream storm drain has only one-half the waterway area of the upstream storm drain, the excess
flow is forced from the storm drain through a side channel into the Colma Mobile Home Park on the northwestern side
of the intersection, where it ponds.

San Bruno, Shallow flooding zones between the Bayshore Freeway and the mainline of the railroad are the result of overland
Crystal Springs, flows from San Bruno Channel and Crystal Springs Channel. These flows merge behind the railroad embankment and
and Lomita eventually cross the railroad tracks as independent flows. Approximately 220 cubic feet per second (cfs) flows into the
Channels area north and west of the Crystal Springs Channel and is pumped into the channel at a rate of 35 cfs. The Crystal

Springs Channel itself has a capacity of 200 cfs and is adequate for the flows reaching it. Approximately 740 cfs flows
into the area south of the Crystal Springs Channel and west of the Bayshore Freeway. This flow moves south until it
reaches Lomita Channel, where it is pumped into the Millbrae (High Line) Canal and flows to San Francisco Bay. The
Crystal Springs Channel (200-cfs flow) and the Belle Air storm drain (750-cfs flow) merge at San Bruno Avenue and
flow northeasterly to San Francisco Bay in the San Bruno Channel (1,000-cfs flow). The shallow flooding zone
adjacent to the San Bruno Channel is caused by local runoff.
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Source Description of the Flood Problem

Belmont Creek
and Holly Street
Channel

San
Francisquito
Creek

Montara Creek

San Vicente
Creek

Denniston Creek

El Granada
Creek

Woodhams, La
Honda, Alpine,
and San
Gregorio Creeks

Pescadero and
Butano Creeks

Pacific Ocean

Overflows from Belmont Creek in the City of Belmont flow generally toward Francisco Bay. This overland flow can
follow numerous routes, and the entire area on the bayside of the railroad tracks is subject to shallow flooding. At the
railroad, the overland flow is split, and the greater part is diverted to the east. Additional overflow occurs near Harbor
Street and Old County Road at a railroad loading spur. The Bayshore Freeway and Holly Street off-ramp form a
barrier to the easterly flow, causing shallow ponding in the Industrial Way area. This ponding has been greatly
reduced by recently completed drainage projects.

San Francisquito Creek overflows at two locations in the City of Menlo Park. The overflow travels east toward the bay
along streets leading away from the creek channel. At the Bayshore Freeway, this shallow flooding crosses into the
county area and continues toward the bay. There are no other spills from San Francisquito Creek into the county area.
Tidal flooding from the bay during the 1-percent annual chance flood can overtop the levee system in the City of East
Palo Alto and cause flooding in the residential area adjacent to San Francisquito Creek. Flooding has resulted in this
area because of inadequate or nonexistent stormwater facilities.

Montara Creek is generally confined to its channel, with overtopping at most culvert crossings. The culvert at Harte
Street is heavily silted, forcing the water out of the channel and over the road; a few residences are affected. The
embankment at State Highway 1 forms a dam, resulting in deep flooding; however, no existing structures are affected.

San Vicente Creek overflows to the north at Etheldore Street, causing shallow flooding through several existing
structures adjacent to State Highway 1 before the overflow returns to the channel along Cypress Avenue. Additional
flooding occurs near the ocean front because of inadequate culvert capacity.

Denniston Creek is contained within a well-defined channel until it reaches State Highway 1, where limited culvert
capacity results in shallow overflow and ponding southward behind the highway to a low point near Sonora Avenue,
where it flows overland to the ocean. The channel through the developed part of Princeton is overgrown and culverts
are of limited capacity; however, the resulting flooding is minimal.

El Granada Creek consists of a very shallow channel through the most developed oceanside area of the county.
Undersized culverts in the channel In many places cause general flooding of roads and residences near the creek.
This flooding is contained by the remnants of the natural floodplain through the community.

All creeks in the La Honda community flow in well-defined and often steep channels. Flooding occurs across various
stream terraces that are adjacent to culverts or channel restrictions. On San Gregorio Creek, a combination of
meandering channel and numerous private bridges creates similar terrace flooding situations.

Pescadero and Butano Creeks are in a river valley formed by two large drainages. Each creek has a well-defined
channel that meanders through a broad floodplain bounded by hills on either side. This floodplain has little gradient
and therefore is inundated by overflows from Pescadero Creek and joining flows of Butano Creek. Most of the Town of
Pescadero is in this floodplain and is inundated during floods. The U.S. Army Corps of Engineers estimated the cost
of damage in Pescadero caused by the December 1955 flood to have been $352,000, including rescue and
emergency efforts. The 1998 flood brought record floods to this watershed. Over 6 inches of rain fell over two days
and a peak flow of 10,600 cfs was recorded at the USGS gage on Pescadero Creek. High water marks taken after the
flood show a flood elevation of 14.6 feet just downstream of the Pescadero Creek Road bridge.

Flooding from the Pacific Ocean at Miramar and Martins Beaches is typically associated with the simultaneous
occurrence of very high tides, large waves, and storm swells during winter. Ocean-front development has not been
compatible with the natural instability of the shoreline and the intense winter weather. Tsunamis create some of the
most destructive natural water waves. Storms from the southwest produce the storm pattern most commonly
responsible for the most serious coastal floods. Strong winds and high tides that create storm surges are also
accompanied by heavy rains. In some instances, high tides back up river flows, causing flooding at river mouths. In
January 1978, storms emanated from a more southerly direction than normal, and some of the better-protected
beaches were damaged. Jetties and breakwater barriers were overtopped and, in some cases, undermined. Direct
wave damage occurred to many beachfront homes. Accelerated erosion coupled with saturated ground conditions
and rain weakened the foundations of homes on the top of beach bluffs. Seawalls and temporary barriers failed to
protect beach front properties. The winter of 1983 brought an extremely unusual series of high tides, storm surges,
and storm waves, which caused considerable damage along the northern California coast.
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11.2.4 Past Events

Table 11-4 lists San Mateo County flood events identified in the NOAA National Centers for Environmental
Information (NCEI) Severe Storms Database, which goes back to 1996, as well as previous flood events affecting
the County for which federal disaster declarations were issued. Descriptions of some of the most significant local
flood events (from NCEI) are presented in the sections that follow.

Table 11-4. History of Flood Events
Deaths or | Property

Date Event Locations Injuries | Damage
February 5, 1954 Flooding (DR-15) Countywide a a
December 23, 1955 Flooding (DR-47) Countywide a a
April 4,1958 Flooding (DR-82) Countywide a a
March 6, 1962 Flooding (DR-122) Countywide a a
February 25, 1963 Flooding (DR-145) Countywide a a
January 7, 1982 Severe Storms, Flood, Mudslides, High Countywide a a
Tide (DR-651)
February 9, 1983 Coastal Storms, Floods, Slides, Countywide a a
Tornadoes (DR-677)
February 21, 1986 Severe Storms, Flooding (DR-758) Countywide a a
January 10, 1995 Severe Winter Storms, Flooding, Countywide a a
Landslides, Mud Flows (DR-1044)
March 12, 1995 Severe Winter Storms, Flooding, Countywide a a
Landslides, Mud Flows (DR-1046)
December 10, 1996 Flood San Mateo 0 $0
January 1, 1997 Flash Flood Southwest Portion, Countywide 0 $0
January 2, 1997 Flash Flood Countywide 0 $0
January 25, 1997 Flash Flood Countywide 0 $0
February 3, 1997 Flash Flood Loma Mar 1 Death $0
February 2, 1998 Flash Flood Pescadero, East Palo Alto 0 $200,000
February 6, 1998 Flash Flood Pescadero, East Palo Alto 0 $0
February 7, 1998 Flash Flood Pescadero, East Palo Alto 0 $0
February 13, 2000 Flash Flood Pescadero 0 $0
December 31, 2005 Flood Countywide 0 $5,000,000
January 1, 2006 Flood Countywide 0 $5,000,000
January 25, 2008 Flash Flood Moss Beach 0 $100,000
February 16, 2009 Flood Pescadero 0 $8,000
January 19, 2010 Flood Ladera 0 $15,000
January 20, 2010 Flood Pescadero, San Carlos, San Carlos Airport 0 $65,000
December 23, 2012 Flash Flood Pescadero, Loma Mar 0 $500
December 2, 2014 Flood Belmont, San Bruno 0 $0
December 11, 2014 Flash Flood, Flood San Mateo County 0 $505,500
February 6, 2015 Flood Atherton, West Menlo Park 0 $0
December 10, 2016 Flood East Palo Alto 0 $0
January 10, 2017 Flood Sterling Park, North Fair Oaks 0 $0
January 20, 2017 Flood Burlingame a a
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Deaths or | Property

Date Event Locations Injuries | Damage
February 7, 2017 Flood San Carlos Apartments 0 $0
February 20, 2017 Flood Atherton 0 $0
February 21, 2017 Flood Ladera 0 $0
March 01, 2018 Flood Sterling Park, Bayshore, Baden 0 $0
April 07, 2018 Flood San Carlos Apartments, San Mateo, Lomita Park 0 $0
November 23, 2018 Flood Baden 0 $0
November 29, 2018 Flood San Carlos Apartments 0 $0
January 06, 2019 Flood Bayshore, Tanforan 0 $0
January 16, 2019 Flood Atherton 0 $0
February 13, 2019 Flood Bayshore 0 $0
February 14, 2019 Flood Burlingame 0 $0
November 30, 2019 Flood San Carlos Apartment 0 $0
December 07, 2019 Flood Sterling Park 0 $0
January 16, 2020 Flood Belmont, Colma, Henderson, Lomita Park, 0 $0

Bayshore, Atherton

a. Death, injury, and damage data not provided in the sources used to identify these events.
Source: NCEI Storm Events Database 2021, FEMA Disaster Declaration website, NBC Bay Area 2014, The Daily Journal 2017

December 10, 1996

Widespread urban flooding was reported throughout the County, and Highway 101 was reportedly underwater as
a result of the flooding event.

January 1, 1997

Southwest portions of San Mateo County underwent heavy rainfall of approximately % inch per hour for several
hours. Ground saturation prevented rainfall absorption. Pescadero Creek reached flood stage by late morning. By
10:00 a.m., La Honda Road was closed due to ground saturation and a resulting mudslide. Butano Creek flooded,
closing Pescadero Road.

February 3, 1997

A levee breached along a dry creek bed, Arroyo Mocha. The breach cased damage to roads and property and
resulted in the death of an individual. Cascading effects caused flash flooding along San Francisquito Creek and
Pescadero Creek.

February 14, 2000

Widespread rain with 24-hour accumulations of more than 5 inches occurred over the area during February 13th
into February 14th. Urban and small stream flooding occurred in most counties of the area, including San Mateo.
A number of houses in Daly City had to be abandoned and eventually destroyed due to mudslides that resulted
from consecutive years of above-average rain.
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December 31, 2005

Widespread flooding occurred throughout San Mateo County as a result of small stream overflow and poor
drainage. Most damage occurred in East Palo Alto, the City of San Mateo, Daly City, Colma, Brisbane, San
Bruno, South San Francisco, and Pacifica. Approximately 3 inches of rain fell on the area over a 24-hour period.

January 20, 2010

A significant storm brought strong winds and heavy rain to the San Francisco and Monterey Bay areas. This storm
developed over the Pacific Ocean with a strong parent low pressure based in the Gulf of Alaska. Areas of flooding
occurred, causing problems mainly for vehicles. Heavy rain induced Pulgas Creek to overflow its banks and flood
some classrooms at Central Middle School in San Carlos. Also, several streets were blocked off in low-lying areas
just west of US Highway 101, including Taylor Avenue in San Carlos and parts of Rolison Road in Redwood
City. In Atherton, officials closed March Road from Middlefield Road to Fair Oaks Avenue because a creek had
begun to flood. Heavy rain caused Harbor Boulevard at the underpass of State Route 82 to flood, submerging a
car to the base of its windows. The road was barricaded to stop anyone else from driving into the water. Belmont
Creek flooding led to evacuation of a car repair business as 3 inches of water covered the floor.

February 6, 2015

A strong winter storm impacted California following nearly a month and a half of no rain and the driest January
on record. The storm brought heavy rain, gusty winds, and damage to trees and power lines, along with some
minor flooding of urban areas. Rainfall amounts were heaviest in the mountains, with 5-10 inches or more
occurring. Heavy rain resulted in flooding of Southbound US 101 off-ramp in Atherton.

December 2015/January 2016

To mitigate impacts of flooding, the San Mateo County Department of Public Works and cities in the county set
up two dozen sites where community members could pick up free sandbags (Patch.com, 2016). El Nifio rains in
January 2016 brought more rain into the Bay Area in two days than during the previous three Januarys combined
(Mercury News, 2016). In general, San Mateo County avoided severe damage and flooding from the rains. La
Honda recorded the largest amount of rainfall in the County, at 1.5 inches. Other than debris, some power
outages, and transportation accidents, San Mateo County did not report any major issues. Response personnel for
the cities monitored debris build-up, helping to reduce potential events.

March 1, 2018

An upper-level system with a strong cold front moved through the Bay Area. This system brought widespread
rainfall causing localized roadway flooding, strong winds, lightning, and small hail. Gusts in the mountains
reached 60 mph and hail was seen up to a half-inch in diameter. The bulk of the precipitation and subsequent
impacts were seen in early March (National Centers for Environmental Information, 2021).

April 7, 2018

A late season atmospheric river impacted the area in early April. A very moist air mass made landfall across the
North Bay before moving southward across the rest of the Bay Area. Enough rain fell to cause minor/nuisance
flooding across much of the region. Numerous flood advisories were issued. Storm total rainfall amounts up to
7 inches were reported (National Centers for Environmental Information, 2021).
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January 6, 2020

A potent cold front swept through the region on January 16, bringing widespread rain, gusty winds, low elevation
snow, and thunderstorms. This system brought caused roadway flooding, downed trees, small hail, and snow at
elevations as low as 2,400 feet. Numerous flights were delayed or canceled at San Francisco International Airport
(National Centers for Environmental Information, 2021).

11.2.5 Location

Mapped Flood Zones

Flooding in San Mateo County has been documented by gage records, high water marks, damage surveys, and
personal accounts. This documentation was the basis for the April 2019 Flood Insurance Study that is
incorporated in the current effective DFIRMs. The DFIRMs are the most detailed and consistent data source
available for determining flood extent. The April 2019 Flood Insurance Study is the sole source of data used in
this risk assessment to map extents and locations of flood hazard areas, as shown on Figure 11-2.

Repetitive Loss

A repetitive loss property is defined by FEMA as an NFIP-insured property that has experienced any of the
following since 1978, regardless of any changes in ownership:

e Four or more paid losses more than $1,000
e  Two paid losses more than $1,000 within any rolling 10-year period

e Three or more paid losses that equal or exceed the current value of the insured property.

The government has instituted programs encouraging communities to identify and mitigate the causes of
repetitive losses. Studies have found that many of these properties are outside any mapped 1 percent annual
chance floodplain. The key identifiers for repetitive loss properties are the existence of NFIP insurance policies
and claims paid by the policies.

FEMA further designates as severe repetitive loss any NFIP-insured single-family or multi-family residential
building for which either of the following is true:

o The building has incurred flood-related damage for which four or more separate claims payments have
been made, with the amount of each claim (including building and contents payments) exceeding $5,000,
and with the cumulative amount of such claims payments exceeding $20,000

e At least two separate claims payments (building payments only) have been made under NFIP coverage,
with the cumulative amount of claims exceeding the market value of the building.

To qualify as a severe repetitive loss property, at least two of the claims must be within 10 years of each other,
and claims made within 10 days of each other are counted as one claim. In determining severe repetitive loss
status, FEMA considers the loss history since 1978, or from the building’s construction if it was built after 1978,
regardless of any changes in the ownership of the building.
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FEMA-sponsored programs, such as the CRS, require participating communities to identify repetitive loss areas.
A repetitive loss area is the portion of a floodplain holding structures that FEMA has identified as meeting the
definition of repetitive loss. Identifying repetitive loss areas helps to identify structures that are at risk but are not
on FEMA'’s list of repetitive loss structures because no flood insurance policy was in force at the time of loss.

FEMA’s list of repetitive loss properties identifies 15 such properties in the San Mateo County planning area, as
of June 15, 2021, as summarized in Table 11-5. These properties likely were flooded by flood events typical for
the floodplain reflected in the current mapping.

Table 11-5. Repetitive Loss Properties in San Mateo County
Repetitive Payment Made for Losses

Jurisdiction i of Losses 0 Contents Total Average per Claim
Daly City 1 4 $48,085 $47,210 $95,296 $23,824
Millbrae 1 4 $49,237 $0 $49,237 $12,309
Portola Valley 1 2 $384,097 $210,900 $594,997 $297,499
South San Francisco 1 5 $131,107 $199,578 $330,685 $66,137
San Mateo County 12 30 $540,985 $271,517 $812,502 $27,083
Total 16 45 $1,153,511 $729,205 $1,882,717 $426,852

Source: June 15, 2021 FEMA Repetitive Loss Summary, FEMA Region IX, Bureau Statistical Agent

FEMA recently changed its policies on providing repetitive loss properties information due to implications of the
federal Privacy Act. The “routine use” provision for acquiring the data, which requires certifications on how the
data will be used, was not well-defined at the time of this plan update. Repetitive loss data for all planning
partners could not be acquired in time for analysis and assessment for this plan. Therefore, the resolution of the
repetitive loss data available to support this plan update is limited to property counts only. No location or dates of
loss data was available. San Mateo County and its planning partners understand the importance of a thorough
analysis of the repetitive flood loss problem. The County and its planning partners will seek to meet FEMA
requirements for access to this data through plan implementation. Future updates to this plan will seek to have
enhanced resolution for more detailed analysis.

11.2.6 Frequency

San Mateo County has undergone 35 significant flooding events since 1996, most of which have been flash
floods. This correlates to a recurrence of 1, or an annual probability of occurrence of 100 percent. Smaller floods
may occur more frequently and be categorized under a different hazard event type, typically Severe Weather or
Severe Storms. Recurrence intervals and average annual numbers of events in San Mateo County were calculated
based on data from 1996 to 2020 in the Storm Events Database. Coastal floods have a 10 percent chance of
occurring in any given year, flash floods have a 55.6 percent chance, and other floods have a 40 percent chance of
occurrence.

11.2.7 Severity

River Flooding

The principal factors affecting flood damage are flood depth and velocity. The deeper and faster flood flows
become, the more damage they can cause. Shallow flooding with high velocities can cause as much damage as
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deep flooding with slow velocity—especially when a channel migrates over a broad floodplain, redirecting high
velocity flows and transporting debris and sediment. Flood severity is often evaluated by examining peak
discharges. Peak flows used by FEMA to map floodplains within the planning area are listed in Table 11-6.

Table 11-6. Summary of Peak Discharges—San Mateo County

Drainage Area

Discharge (cubic feet/second

SourcelLocation 10-Percent | 2-Percent | 1-Percent |0.2- Percent|
16th Avenue Drainage

Southern Pacific Railroad Crossing d d d 490 d

Highway 101 d d d 800 d
19th Avenue Drainage Channel

At South Pacific Railroad Crossing d d d 1,310 d

At Delaware Street d d d 1,330 d

At Bermuda Drive d d d 1,450 d

Highway 101 d d d 1,500 d
Atherton Creek

At Railroad 5.0 350a 3502 3508, b 350¢
Belmont Creek

At El Camino Real 25 570 1,000 1,200 1,400

At Highway 101 2.8 660 1,200 1,400 1,600
Colma Creek

At F Street 1.7 800 1,200 1,400 1,600

Below Hickey Boulevard Tributary 6.0 1,700 2,900 3,400 4,100

At USGS Gage in Orange Park 10.9 2,400 4,100 4,700 5,700

Below Spruce Branch 12.7 2,500 4,400 5,000 6,100

At San Francisco Bay 16.0 2,900 5,100 5,800 7,000
Cordilleras Creek

At Alameda de las Pulgas 2.6 400 730 890 1,300

At Stanford Lane 3.1 460 900 1,120 1,700

At El Camino Real 3.3 470 940 1,170 1,800

Old County Road 3.3 470 620f 680e, f 1,1906

Bayshore Freeway 3.6 525 7009 8509 1,4909
Denniston Creek

At Reservoir 3.2 700 1,200 1,400 1,800

Near Sheltercove Drive 3.8 780 1,300 1,600 2,000

At Half Moon Bay 4.0 800 1,400 1,600 2,100
Easton Creek

At Railroad 0.79 260 410 470 540
El Granada Creek

At Reservoir 05 160 250 290 370

At Half Moon Bay 0.6 190 300 340 440
Holly Street Channel

At Highway 101 0.4 240 370h 420h 420h
Industrial Branch

At Colma Creek 1.5 490 720 800 970
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Discharge (cubic feet/second

10-Percent m 1-Percent |0.2- Percent

Drainage Area

Source/Location

La Honda Creek

Upstream of confluence with Woodhams Creek 10.0 1,800 3,100 3,600 4,800

Downstream of confluence with Woodhams Creek 10.9 1,900 3,300 3,800 5,200

At confluence with San Gregorio Creek 11.8 2,100 3,500 4,200 5,500
Laurel Creek

At Alameda de las Pulgas d d d 970 d

At Otay d d d 1,130 d

At George Hall School d d d 1,420 d

At Highway 101 d d d 1,950 d
Lomita Channel

At Railroad/
Mills Creek

At Railroad 0.52 190 290 330 370
Mills Creek and Easton Creek

At Highway 101/ 2.46 750 840 840 840
Montara Creek

At Riviera Street 0.80 220 360 420 560

At Harte Street 1.30 310 530 620 830

At Pacific Ocean 1.70 380 640 760 1,000
Navigable Slough

At Colma Creek 04 200 270 300 300
Pescadero Creek

At Pescadero Road east of Town 53.3 7,700 13,900 16,700 20,000

At Pacific Ocean 81.3 11,000 20,000 24,000 29,000
Ralston Creek and Burlingame Creek

At Railroad 1.65 500 800 930 1,100
Redwood Creek

At El Camino Real 5.2 1,200 2,11 2,500 3,200

At Broadway 8.8 1,800 3,200 3,800 4,800

At Bayshore Freeway 9.3 1,900 3,300 4,000 5,000
Sanchez Creek

At Railroad 1.65 500 800 930 1,100
Sanchez Creek, Ralston Creek, and Burlingame Creek

At Highway 101 4.65 1,100 1,600 1,600 1,600
San Francisquito Creek

At El Camino Real 40.6 4,350 7,050 8,280 9,850k

Upstream of Middlefield Road 416 4,350 7,100 8,330 d

Downstream of Middlefield Road 41.6 d d 6,965 d

Downstream of Pope Street 41.6 d d 6,250 d

At Highway 101 4.7 4,400 6,0209 6,0609 6,3009
San Francisquito Creek—Overflow

At Middlefield Road d d d 640 d
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Discharge (cubic feet/second

OPercen m 1-Percent |0.2- Percen

Drainage Area

Source/Location

At Pope Street d d 730
Combined Middlefield Road and Pope Street Overflows d d d 1,154 d
South of Highway 101 d d d 1,154 d
North of Highway 101 d d d 570 d
San Gregorio Creek
At upstream limit of study 9.3 1,800 3,000 3,500 4,500
Upstream of confluence with La Honda Creek 95 1,800 3,000 3,600 4,600
Downstream of confluence with La Honda Creek 213 3,300 4,800 6,900 9,300
Downstream of State Highway 84 21.8 3,300 4,800 6,900 9,300
At downstream limit of study 224 3,500 6,100 7,200 9,700
San Mateo Creek
At mouth (City of San Mateo) d d d 1,0177
At downstream side of S. Humboldt St. and E. Third Ave. d d d 1,4937
400 feet downstream of Crystal Springs Road 33.3 d d 2,124
San Vicente Creek
At upper study limit 1.4 340 570 660 880
At Etheldore Street 1.7 400 670 780 1,000
At Pacific Ocean 1.9 430 720 840 1,100
Spruce Branch
At Colma Creek 1.5 540 770 810 830
Woodhams Creek
At Esmeralda Terrace 0.7 220 340 390 480
At confluence with La Honda Creek 0.9 270 520 480 600

Note: All locations are at mouth unless otherwise noted. Locations do not include jurisdictional boundaries.
Capacity of Atherton Creek box culvert

1,750 cfs spilled upstream of study area during the 1-percent annual chance flood event
170 cfs spilled to Redwood City during the 1-percent annual chance flood event

Data not available

170 cfs spilled to Redwood City during the 1-percent annual chance flood event

Flows reduced due to overflow into San Carlos and Redwood City

Flows reduced due to upstream spill

Values do not include overland flow from Belmont Creek

Inflow to low area west of track; 1-percent annual chance outflow is 170 cfs.

Flows limited by culvert capacity, ponding, and pump capacity

Value reflects spills from the channel into Palo Alto

Source San Mateo County FIS, FEMA 2019

AT T @ me o0 T

Coastal Flooding

The frequency and severity of coastal flooding are based on storm surge height, which is the height of water
accounting for waves. The 2019 FEMA FIS for San Mateo County mapped 59 transects along the Pacific Ocean,
identifying 10-, 50-, 100- and 500-year still-water elevations for each transect. Table 11-7 summarizes the high,
low and mean elevations observed for each return interval along the Pacific Ocean coastline, representing the
steady state water depth not accounting for breaking waves. These are the projected elevations of floodwaters in
the absence of waves resulting from wind or seismic effects.
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Table 11-7. Summary of Still-Water Elevations the Pacific Ocean

Still-Water Elevationa (feet

100-Year 500-Year
9.1 11

Low 10.2 10.7
Mean 20.2 235 24.6 26.9
_High 31.3 36.8 38.5 42.7

a. Elevation in 1988 North American Vertical Datum
Source: FEMA Flood Insurance Study Number 06081C0290E, San Mateo County Unincorporated Areas, October 16, 2012

11.2.8 Warning Time

Because of the sequential pattern of weather conditions needed to cause serious flooding, occurrence of a flood
without warning is unusual. Warning times for floods can be between 24 and 48 hours. Potential flood warning
time depends on the time between the rainfall and the first occurrence of flooding. Flash flooding can be less
predictable, but populations in potential hazard areas can be warned in advance of flash flooding danger. The
National Weather Service (NWS) issues watches and warnings based on river flow forecasts. NWS uses the
following flood extent or severity categories, based on property damage and public threat:

e  Minor Flooding—Minimal or no property damage, but possibly some public threat or inconvenience.

e Moderate Flooding—Some inundation of structures and roads near streams. Some necessary evacuations
of people and/or transfer of property to higher elevations.

e Major Flooding—Extensive inundation of structures and roads. Significant evacuations of people and/or
transfer of property to higher elevations.

When a watch is issued, the public should prepare for the possibility of a flood. When a warning is issued, the
public is advised to stay tuned to a local radio station for further information and be prepared to take quick action.
A warning means a flood is imminent, generally within 12 hours, or is occurring. Local media broadcast NWS
warnings. Thresholds for flood warnings on rivers in San Mateo County are as follows:

e Lower Crystal Springs Reservoir at Dam:

e Action state, minor flooding/initial flood stage, and major flood stage data are not available.
e Moderate flooding is 284 feet.

e San Francisquito Creek At Stanford University:

e Action state is 8 feet.

e Moderate flooding is 9.5 feet.

e Minor flooding/initial flood and major flood stages are not available.

11.3 EXPOSURE

A quantitative assessment of exposure to the flood hazard was conducted using the flood mapping shown in
Figure 11-2 and the asset inventory developed for this plan. Population exposure was estimated by calculating the
number of buildings in the FEMA-mapped floodplain as a percent of total planning area buildings, and then
applying this percentage to the estimated planning area population. Detailed results by municipality are provided
in Appendix E; results for the total planning area are presented below.

TETRA TECH 11-19



2021 Multijurisdictional Local Hazard Mitigation Plan

11.3.1 Population and Property

Table 11-8 summarizes the estimated population living in the mapped flood zones and the estimated property
exposure. Figure 11-3 and Figure 11-4 show the county-wide distribution of structures in the mapped flood zones
by occupancy class. In both the 1 percent-annual-chance flood zone and the 0.2 percent-annual-chance flood zone,
the exposed structures are primarily residential or commercial.

Table 11-8. Exposed Population and Property in Mapped Flood Zones

1% Annual Chance Flood Zone 0.2% Annual Chance Flood Zone

Population
Population Exposed 39,298 85,294
% of Total Planning Area Population 5.1% 11%
Acres of Floodplain 30,028 34,501
Property
Acres of Floodplain 30,028 34,501
% of Total Area 6.31% 7.256%
Number of Buildings Exposed 9,639 21,157
Value of Exposed Structures $11,207,507,960 $21,588,541,063
Value of Exposed Contents $10,382,411,224 $18,845,017,220
Total Exposed Property Value $21,589,919,184 $40,433,558,283
Total Exposed Value as % of Planning Area Total 11.2% 21.1%
8,091 18,264
Residential Residential

1,116

Commercial 2,222
26 / - 4 \ Commercial
Education \ M4 Education 478
14 Industrial 29 Industrial
Government 52 Government 54
26 Agriculture 62 Agriculture
Religion Religion

Figure 11-3. Number of Structures by Occupancy Class Figure 11-4. Number of Structures by Occupancy Class
in the 1 Percent-Annual-Chance Flood Zone in the 0.2 Percent-Annual-Chance Flood Zone
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11.3.2 Critical Facilities

Critical facilities exposed to the flood hazard represent 20.2 percent (452 facilities) of the total critical facilities in
the planning area for the 1-percent-annual-chance flood hazard and 24.7 percent (552 facilities) for the
0.2-percent-annual-chance flood hazard. The breakdown of exposure by facility type is shown in Figure 11-5.
Linear infrastructure exposed includes utility lines and roads.

B 1
Transportation _ 98
Safety & Security
600
Health & Medical 4 0.2% Annual Chance Flood
204
1% Annual Chance Flood
& Planning Area Total
Hazardous Material
Food, Water, Shelter
' 14
Energy I 11
Communications
388
0 100 200 300 400 500 600 700
Number of Facilities in Identified Area

Figure 11-5. Critical Facilities in Mapped Flood Hazard Areas and Countywide
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Toxic Release Inventory Reporting Facilities

Toxic Release Inventory (TRI) facilities are known to manufacture, process, store, or otherwise use certain
chemicals above minimum thresholds. If damaged by a flood, these facilities could release chemicals that cause
cancer or other human health effects, significant adverse acute human health effects, or significant adverse
environmental effects (U.S. Environmental Protection Agency, 2021). During a flood event, containers holding
these materials can rupture and leak into the surrounding area, disastrously affecting the environment and
community members. One facility within the 1-percent-annual-chance flood zone is a TRI reporting facility.

Roads

The following major roads within the planning area pass through the 1-percent-annual-chance flood zone (100-
year floodplain), and thus are exposed to flooding:

e State Highway 1 e State Highway 92 e US Highway 101
e State Highway 82 e State Highway 109 e Interstate 380
e State Highway 84 e State Highway 114

Some of these roads were built above the flood level, and others function as levees to prevent flooding. Still,
during severe flood events, these roads can be blocked or damaged, preventing access to some areas.

Bridges

Flooding events can significantly impact road bridges, important because many provide the only ingress and
egress to some neighborhoods. An analysis indicated that 62 bridges are within or cross over the 1-percent-
annual-chance flood zone (100-year floodplain).

Levees

Historically, levees have been used to control flooding in portions of San Mateo County. The County constructed
levees both for flood protection (in the north and central portions of the County) and for salt evaporation ponds (in
the southeast portion of the County). The County does not believe these levees could withstand intensities of a 1-
percent-annual-chance flood. Additionally, coastal flooding from San Francisco Bay circumvents levees near the
Bay, leading to flooding within the residential area next to San Francisquito Creek on the east side of the City.
These risk estimates are based on current flood levels and do not account for potential sea level rise, which would
exacerbate vulnerability and even further reduce ability of the levees to prevent/control flooding. Details on San
Mateo County levees could not be supplemented by the U.S. Army Corps of Engineers National Levee Database.
Although the database contains records of the majority of levees within the Corps’ system, it does not include
records of all levees in the United States, which include the levees in San Mateo County.

Levee failures could place large numbers of people and great amounts of property at risk. Unlike dams, levees do
not serve any purpose beyond providing flood protection and (less frequently) recreational space for community
members. A levee failure could be devastating, depending on severity of flooding and amount of land
development present. In addition to damaging buildings, infrastructure, trees, and other large objects, levee failure
can result in significant water quality and debris disposal issues. Severe erosion is also a consideration.
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Presence and effects of levee systems in San Mateo County are not reflected on the DFIRM, meaning that areas,
structures, and populations vulnerable to failures of those levees cannot be determined. However, because the
County estimates that the levees in their current state could not withstand a 1-percent-chance annual flood,
reflections of effects of the levees on the DFIRM would not be reliable anyway. The 2016 preliminary DFIRMs
do account for estimated sea level rise; however, because not yet finalized, these maps could not be utilized to
contribute to vulnerability estimates of flooding within leveed areas. Following approval of the 2016 DFIRMs,
San Mateo County will consider the extent to which the levees must be updated as a future mitigation action item,
and consider protection from sea level rise. Action may not be considered until the next hazard mitigation plan
update, and levee vulnerability will also be explored in further detail.

Water and Sewer Infrastructure

Water and sewer systems can be affected by flooding. Floodwaters can back up drainage systems, causing
localized flooding. Culverts can be blocked by debris from flood events, also triggering localized urban flooding.
Floodwaters can enter and thus contaminate drinking water supplies. Sewer systems can back up, spilling
wastewater into homes, neighborhoods, rivers, and streams.

11.3.3 Environment

Riparian areas, the zones along the edge of a river or stream that are influenced by or are an influence upon the
water body, are particularly exposed to the flood hazard. The exposed environment includes wildlife that relies on
riparian areas.

11.4 VULNERABILITY

The vulnerability assessment indicates estimated damage for the 1-percent and 0.2-percent-annual-chance flood
hazards. Detailed results by jurisdiction are included in Appendix E; countywide summaries are provided below.

11.4.1 Population

Vulnerable Groups

Vulnerable populations are all populations within the floodplain whose abilities to escape the area before
floodwaters arrive are limited. This population includes all categories identified for the SoVI rating (see Section
7.2.2). Impacts on persons and households for the 1-percent and 0.2-percent-annual-chance flood hazards were
estimated through the Level 2 Hazus analysis. Countywide results are provided in Table 11-9.

Table 11-9. SoVI Index Population Distribution for the 1-Percent and 0.2-Percent-Annual-Chance Flood

1% Annual Chance Flood Zone 0.2% Annual Chance Flood Zone
SoVI Rating Population Exposed | % of Exposed Population| Population Exposed | % of Exposed Population
Very High 11,700 29.58 14,930 16.8
Relatively High 19,397 49.04 36,802 41.41
Relatively Moderate 1,830 4.63 10,288 11.58
Relatively Low 3,260 8.24 21,220 23.88
Very Low 3,370 8.51 5,637 6.33
Total 39,557 100 88,877 100
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Displacement and Shelter Needs

Flood impacts on persons and households were estimated for each event through the Level 2 Hazus analysis.
Table 11-10 summarizes the results.

Table 11-10. Estimated Flood Impacts on Persons and Households

Number of Community members Requiring

Number of Displaced Households Short-Term Shelter
1% Annual Chance Flood Zone 17,146 1,158
0.2% Annual Chance Flood Zone 51,178 3,740

Hazus estimated that a FEMA 100-year flood could displace up to 1,965 people, with 75 of those people needing
short-term shelter. For a Hazus-generated 500-year flood, it is estimated that up to 6,264 people could be
displaced, with 290 needing short-term shelter.

Public Health and Safety
Floods and their aftermath present the following threats to public health and safety:

¢ Unsafe food—Floodwaters contain disease-causing bacteria, dirt, oil, human and animal waste, and farm
and industrial chemicals. Their contact with food items, including food crops in agricultural lands, can
make that food unsafe to eat. Refrigerated and frozen foods are affected during power outages caused by
flooding. Foods in cardboard, plastic bags, jars, bottles, and paper packaging may be unhygienic with
mold contamination.

e Contaminated drinking and washing water and poor sanitation—Flooding impairs clean water
sources with pollutants. The pollutants also saturate into the groundwater. Flooded wastewater treatment
plants can be overloaded, resulting in backflows of raw sewage. Private wells can be contaminated by
floodwaters. Private sewage disposal systems can become a cause of infection if they or overflow.

e Mosquitoes and animals—Floods provide new breeding grounds for mosquitoes in wet areas and
stagnant pools. The public should dispose of dead animals that can carry viruses and diseases only in
accordance with guidelines issued by local animal control authorities. Leptospirosis—a bacterial disease
associated predominantly with rats—often accompanies floods in developing countries, although the risk
is low in industrialized regions unless cuts or wounds have direct contact with disease-contaminated
floodwaters or animals.

e Mold and mildew—Excessive exposure to mold and mildew can cause flood victims—especially those
with allergies and asthma—to contract upper respiratory diseases, triggering cold-like symptoms. Molds
grow in as short a period as 24 to 48 hours in wet and damp areas of buildings and homes that have not
been cleaned after flooding, such as water-infiltrated walls, floors, carpets, toilets and bathrooms. Very
small mold spores can be easily inhaled by human bodies and, in large enough quantities, cause allergic
reactions, asthma episodes, and other respiratory problems. Infants, children, elderly people and pregnant
women are considered most vulnerable to mold-induced health problems.

¢ Carbon monoxide poisoning—In the event of power outages following floods, some people use
alternative fuels for heating or cooking in enclosed or partly enclosed spaces, such as small gasoline
engines, stoves, generators, lanterns, gas ranges, charcoal or wood. Built-up carbon monoxide from these
sources can poison people and animals.

o Hazards when reentering and cleaning flooded homes and buildings—Flooded buildings can pose
significant health hazards to people entering them. Electrical power systems can become hazardous. Gas
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leaks can trigger fire and explosion. Flood debris—such as broken bottles, wood, stones and walls—may
cause injuries to those cleaning damaged buildings. Containers of hazardous chemicals may be buried
under flood debris. Hazardous dust and mold can circulate through a building and be inhaled by those
engaged in cleanup and restoration.

e Mental stress and fatigue—People who live through a devastating flood can experience long-term
psychological impact. The expense and effort required to repair flood-damaged homes places severe
financial and psychological burdens on the people affected. Post-flood recovery can cause, anxiety, anger,
depression, lethargy, hyperactivity, and sleeplessness. There is also a long-term concern among the
affected that their homes can be flooded again in the future.

Current loss estimation models such as Hazus are not equipped to measure public health impacts such as these.
The best level of mitigation for these impacts is to be aware that they can occur, educate the public on prevention,
and be prepared to deal with them in responding to flood events.

11.4.2 Property

Hazus calculates losses to structures from flooding by looking at depth of flooding and type of structure. Using
historical flood insurance claim data, Hazus estimates the percentage of damage to structures and their contents by
applying established damage functions to an inventory. For this analysis, local data on facilities was used instead
of the default inventory data provided with Hazus.

Table 11-11 summarizes Hazus estimates of flood damage in the planning area. The debris estimate includes only
structural debris and building finishes; it does not include additional debris that may result from a flood event,
such as from trees, sediment, building contents, bridges, or utility lines. The 110,657 tons of estimated debris
from a 1-percent-annual-chance flood event is enough to fill 4,426 25-ton trucks.

Table 11-11. Estimated Impact of a Flood Event in the Planning Area

Damage Type 100-Year Flood 500-Year Flood
Structure Debris (Tons) 110,657 218,401
Buildings Impacted @ 6,640 11,479
Total Value (Structure + Contents) Damaged $1,284,385,554 $2,844,179,068
Damage as % of Total Replacement Value 0.7% 1.5%

a. ‘“Impacted” means floodwater projected over the lowest floor.

11.4.3 Critical Facilities

Estimated Damage

Hazus was used to estimate the percent of damage to the building and contents of critical facilities, using
depth/damage function curves. The results are summarized in Figure 11-6 and Figure 11-7.

Impacts on Hazardous Materials

During a flood event, containers holding hazardous materials can rupture and leak into the surrounding area.
These facilities could release chemicals that cause cancer or other human health effects, significant adverse acute
human health effects, or significant adverse environmental effects.
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Figure 11-6. Estimated Damage to Critical Facilities from 1% Annual Chance Flood
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Figure 11-7. Estimated Damage to Critical Facilities from 0.2% Annual Chance Flood
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Impacts on Utilities and Infrastructure

Roads that are blocked or damaged can isolate community members and can prevent access throughout the
planning area, including for emergency service providers needing to get to vulnerable populations or to make
repairs. Bridges washed out or blocked by floods or debris also can cause isolation. Underground utilities can be
damaged. Levees can fail or be overtopped, inundating the land that they protect. Floodwaters can back up
drainage systems, causing localized flooding. Culverts can be blocked by debris from flood events, also causing
localized urban flooding. Floodwaters can get into drinking water supplies, causing contamination. Sewer systems
can be backed up, causing wastewater to spill into homes, neighborhoods, rivers, and streams.

11.4.4 Environment

Flooding can impact the environment in negative ways. Migrating fish can wash into roads or over dikes into
flooded fields, with no possibility of escape. Pollution from roads, such as oil, and hazardous materials can wash
into rivers and streams. During floods, these can settle onto normally dry soils, polluting them for agricultural
uses. Human development, such as bridge abutments, levees or logjams from timber harvesting, can increase
stream bank erosion, causing rivers and streams to migrate into non-natural courses.

Many species of mammals, birds, reptiles, amphibians, and fish live in the planning area in plant communities that
are dependent upon streams, wetlands and floodplains. Wildlife and fish are impacted when plant communities
are eliminated or fundamentally altered to reduce habitat. Since water supply is a major limiting factor for many
animals, riparian communities are of special importance.

Loss estimation platforms such as Hazus are not currently equipped to measure environmental impacts of flood
hazards. The best gauge of vulnerability of the environment would be a review of damage from past flood events.
Loss data that segregates damage to the environment was not available at the time of this plan. Capturing this data
from future events could be beneficial in measuring the vulnerability of the environment for future updates.

11.5 FUTURE TRENDS IN DEVELOPMENT

Any areas of future growth and development could be impacted by the flood hazard if located within identified
hazard areas. The County intends to discourage development within vulnerable areas and/or to encourage higher
regulatory standards on the local level.

The County and its planning partners are equipped to handle future growth in flood hazard areas. All municipal
planning partners have general plan safety elements that address frequently flooded areas and have committed to
linking their general plans to this hazard mitigation plan update. This will create an opportunity for wise land use
decisions as future growth impacts flood hazard areas. In addition, partners who are participating in good standing
in the NFIP have agreed to regulate new development in the mapped floodplain according to standards that equal
or exceed those specified under 44 CFR Section 60.3. This will ensure that any development allowed in the
floodplain will be constructed such that the flood risk exposure is eliminated or significantly reduced.

Additionally, with 25 percent of municipalities in the County participating in the CRS program, there is incentive
to adopt consistent, appropriate, higher regulatory standards in communities with the highest degree of flood risk.
All municipal planning partners have committed to maintain their good standing under the NFIP through
initiatives identified in this hazard mitigation plan. Communities participating or considering participation in the
CRS program will be able to refine this commitment using CRS programs and templates as a guide.
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11.6 SCENARIO

Historically, floods have regularly affected San Mateo County. The County can expect noteworthy flooding about
once a year, with a flash flood approximately every 2 years. Duration and intensity of heavy winter rains and EIl
Nifio storms that cause flooding may increase due to climate change. The floodplains mapped and identified by
San Mateo County will continue to take the brunt of these floods. County community members prepare
themselves for flooding by seeking and receiving information, and by pursuing mitigation. Impacts of flood
events should decrease as the County, local cities, and community members continue to promote and implement
hazard mitigation and preparedness.

The worst-case scenario would be a series of heavy rains or storm events during an El Nifio event or winter rainy
season, particularly if the rains also occur at high tide. These rains could flood numerous areas within a short
time. This could overwhelm the response and floodplain management capability within the planning area, as the
planning area would be subject immediately to flash flooding and coastal flooding, with subsequent influences on
the County’s streams. Major roads could be blocked, preventing critical access for many community members and
critical functions. High in-channel flows could cause water courses to scour, possibly washing out roads and
creating more isolation problems. In the event of multi-basin flooding, San Mateo County would not be able to
make repairs quickly enough to restore critical facilities and assets.

11.7 ISSUES

The planning team has identified the following flood-related issues relevant to the planning area:

e Accuracy of existing flood hazard mapping by FEMA regarding true flood risk within the planning area is
questionable. This is most prevalent within areas protected by levees not accredited by the FEMA
mapping process.

e Over 60 percent of the population within the 1 percent annual chance floodplain have either very high or
relatively high social vulnerability.

e Extent of flood protection currently provided by flood control facilities (dams, dikes, and levees) is not
known due to lack of established national policy on flood protection standards.

o The levee system within the planning area is not consistently adequate to mitigate effects of a 1-percent
annual chance flood.

e Risk associated with the flood hazard overlaps risks associated with other hazards such as earthquakes,
landslides, and coastal erosion. This provides opportunity to seek mitigation alternatives with multiple
objectives that can reduce risks from multiple hazards.

e Land-use practices are not consistent with the scope of regulatory floodplain management within the
planning area.

e How climate change will affect flood conditions in San Mateo County is uncertain.

e More information is needed regarding flood risk to support the concept of risk-based analysis of capital
projects.

e To determine cost-effectiveness of future mitigation projects, sustained effort is necessary to gather
damage reports and historical damage data such as high-water marks on structures.

e Ongoing flood hazard mitigation will require funding from multiple sources.

11-28 TETRA TECH



Flood

e A coordinated hazard mitigation effort is necessary among jurisdictions affected by flood hazards within
the County.

¢ Floodplain community members must continue to seek and receive information about flood preparedness
and resources available during and after floods.

o The concept of residual risk should be considered in design of future capital flood control projects and
should be communicated to community members living in the floodplain.

e Promotion of flood insurance as a means of protecting private property owners from economic impacts of
frequent flood events should continue.

o Existing floodplain-compatible uses such as agricultural and open space must be maintained. Pressure is
constant to convert these existing uses to more intense uses within the planning area during times of
moderate to high growth.

o The economy affects a jurisdiction’s ability to manage its floodplains. Budget cuts and personnel losses
can strain resources needed to support floodplain management.
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12. LANDSLIDE/MASS MOVEMENTS

12.1 GENERAL BACKGROUND

A landslide is a mass of rock, earth or debris moving down a slope. Landslides may be minor or very large, and
can move at slow to very high speeds. Mudslides are rivers of rock, earth, organic matter, and other soil materials
saturated with water. They develop in the soil overlying bedrock on sloping surfaces when water rapidly
accumulates in the ground, such as during heavy rainfall or rapid snowmelt.

Landslides in hillside terrain can pose serious hazard to downslope property and structures. They can disrupt
roadways and other infrastructure lifelines, destroy private property, and cause flooding, bank erosion, and rapid
channel migration. A slide can move rapidly down slopes or through channels, and can strike with little or no
warning. It can travel miles from its source, growing as it descends, picking up trees, boulders, cars, and anything
else in its path. Although slides behave as fluids, they convey many times the hydraulic force of water due to the
mass of material they carry.

In spite of their destructive potential, landslides can serve beneficial functions to the natural environment. They
supply sediment and large wood to the channel network and can contribute to complexity and dynamic channel
behavior critical for aquatic and riparian ecological diversity.

12.1.1 Landslide/Mass Movement Causes

Slides are caused by a combination of geological and climate conditions and the influence of urbanization. They
can be initiated by storms, earthquakes, fires, volcanic eruptions or human modification of the land. Vulnerable
natural conditions are affected by human development and the infrastructure that supports it. In some cases,
irrigation increases the landslide potential. The following factors can contribute to slide formation:

e Change in slope of the terrain
e Increased load on the land

e Shocks and vibrations

e Change in water content

e  Groundwater movement

e Frost action

e Weathering of rocks

e Removing or changing the type of vegetation covering slopes.
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While small landslides are frequently a result of human activity, the largest landslides are often naturally
occurring phenomena with little or no human contribution. The sites of large landslides are typically areas of
previous landslide movement that are periodically reactivated by significant precipitation or seismic events.

12.1.2 Landslide/Mass Movement Types

Common types of slides are shown in Figure 12-1. The most common is the shallow colluvial slide, occurring
particularly in response to intense, short-duration storms. The largest and most destructive are deep-seated slides,
although they are less common than other types.

A thin layer of soil and debris moves

Large blocks of earth shift when
rapidly down a steep slope.

groundwater levels rise.

Deep Seated Slide Shallow Colluvial Slide
) ) A large slide cuts deep into the - )\.
Mid-slope benches typically slope, depositing tons of soil and . £
indicate slide prone areas. debris at the base. Wi

Bench Slide Large Slide
Figure 12-1. Common Types of Landslide

12.1.3 Landslide/Mass Movement Risk Areas

Landslides are typically a function of soil type and steepness of slope. Soil type is a key indicator for landslide
potential and is used by geologist and geotechnical engineers to determine soil stability for construction standards.
In general, landslide hazard areas are where the land has characteristics that contribute to the risk of the downhill
movement of material, such as the following:

e A slope greater than 33 percent
e A history of landslide activity or movement during the last 10,000 years
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e Stream or wave activity, which has caused erosion, undercut a bank or cut into a bank to cause the
surrounding land to be unstable

e The presence or potential for snow avalanches
e The presence of an alluvial fan, indicating vulnerability to the flow of debris or sediments

e The presence of impermeable soils, such as silt or clay, mixed with granular soils, such as sand or gravel.

The best predictor of where slides might occur is the location of past movements. Past landslides can be
recognized by their distinctive topographic shapes, which can remain in place for thousands of years. Most
landslides recognizable in this fashion range from a few acres to several square miles. Most show no evidence of
recent movement and are not currently active. A small proportion of them may become active in any given year,
with movements concentrated within all or part of the landslide masses or around their edges. The recognition of
ancient dormant landslide sites is important in the identification of areas susceptible to flows and slides because
they can be reactivated by earthquakes or by exceptionally wet weather. Also, because they consist of broken
materials and frequently involve disruption of groundwater flow, these dormant sites are vulnerable to
construction-triggered sliding.

12.1.4 Secondary Hazards

Landslides and mass movements that block rivers or streams can contribute to flooding.

12.2 HAZARD PROFILE
12.2.1 Past Events

Landslides have occurred regularly within San Mateo County; one such event led to the deaths of three children in
1982, and several events have required apartment evacuations along coastal bluffs. Table 12-1 lists known
landslide events that affected San Mateo County between 1980 and 2020.

Table 12-1. Landslide Events in San Mateo County

FEMA
Declaration
Number Location
December 19, 1981 — January 8, 1983 Severe Storms, Flood, Mudslides, High Tide DR-651 San Mateo County
Impacts: Not reported
January 4, 1982 Landslides, Severe Storm N/A San Mateo County (Pacifica

and Various)
Impacts: After an intense storm, many small to major landslides occurred in steep sections of the western and northern County, mostly
in low population areas. Three children died after a strip of hillside slid hundreds of feet and destroyed two homes in Pacifica.
The County recorded millions of dollars in property damage from the landslides.

January 21 — March 30, 1983 Coastal Storms, Floods, Slides, Tornadoes DR-677 San Mateo County

Impacts: Not reported

January 3 — February 10, 1995 Severe Winter Storms, Flooding, Landslides, DR-1044 San Mateo County
Mud Flows

Impacts: Not reported
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FEMA
Declaration
Number Location
February 1995 Late Winter Storms (Severe Winter Storms, 1046-DR- San Mateo County
Flood, Landslide, Mudflows) CA

Impacts: All California counties except Del Norte were included in this declaration.

December 28, 1996 — April 1, 1997 Severe Storms, Flooding, Mud, and Landslides =~ DR-1155 San Mateo County
Impacts: Not reported

February 1998 Landslides N/A San Mateo County

Impacts: The main slide in La Honda began moving continuously by February 11 and accelerated after a period of rain. Three houses at
the head of the slide were red tagged, as were five other houses on or near it. San Mateo County drilled three wells in a road
crossing the slide and began pumping wells. The County also dug plastic-lined trenches to facilitate drainage. Seven homes on
Esplanade Drive in Pacifica were evacuated after a 30-foot cliff retreated 10 feet to the rear edge of the homes.

February 2, 1998 El Nifio (Flood and Landslides) DR-1203 San Mateo County (Various

Cities)
Impacts: San Mateo County recorded $55 million in damage to public and private properties. La Honda, Moss Beach, Pacifica, Daly
City, and Portola Valley listed $38 million in damage. Hundreds of hillsides failed. The pre-existing Polhemus landslide (earth
slump) reactivated. Shoreline retreat occurred in Daly City, Pacifica, Tunitas Creek, and Moss Beach.
Dec. 17, 2005 - Jan. 12, 2006 Winter Storms (Severe Storms, Flood, DR-1628 San Mateo County
Mudslides, Landslides)

Impacts: Damage estimates for the region exceeded $100 million. Three homes were nearly wiped out by mudslides.

March 29 — April 1, 2006 Spring Storms (Severe Storms, Flood, DR-1646 San Mateo County
Landslides, Mudslides)

Impacts: Damage not available.

April 1, 2006 Debris Flow N/A San Francisco Peninsula Coast

Impacts: The hardest hit areas were water-soaked hillsides in Brisbane, Broadmoor, and El Granada. In total, 83 damage sites were
documented throughout San Mateo County. A slide caused Highway 1 at Devil's Slide to be closed for several months.

April 4, 2006 Debris Flow N/A Santa Cruz Mountains (Zone)

Impacts: Heavy and persistent rains in the Santa Cruz mountains during the first half of April caused many landslides. Damage was
estimated at nearly $13 million, with at least $6 million charged to county road damage.

April 22, 2006 Landslide N/A Half Moon Bay
Impacts: Landslide downed fiber optic phone lines, leading to phone service outages in several San Mateo County coastal cities.
December 6, 2014 Landslide N/A CA-84 East, between Old La

Honda Rd., and Highway
35/Skyline Blvd.

Impacts: A landslide led to a traffic alert for motorists on CA-84 East, where only one lane was open for traffic.

January 18 - 23, 2017 Severe Winter Storms, Flooding, and Mudslides = DR-4305 San Mateo County
Impacts: Not reported
February 1 - 23, 2017 Severe Winter Storms, Flooding, and Mudslides  DR-4308 San Mateo County

Impacts: Not reported

Sources: ABAG Local Hazard Mitigation Plan 2012, San Mateo County Sheriff 2015, USGS 1998, SFGate 2006, CBS Local 2014, NOAA
Severe Storms Database 2016, ABC News 2009, NBC News 2016, KRON 4 2016

Sites of Repeated Landslides

In addition to the one-time events listed in Table 12-1, the following ongoing problem areas have been reported:

o The southwestern portion of the County has experienced repeated damage from debris flows, including
the Tunitas Creek, San Gregorio, and Pescadero watersheds. Debris flows are widespread on the natural
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slopes west of Skyline Ridge. They have been observed in Alpine Road, Crystal Springs, San Bruno
Mountain, and Point San Pedro, as well as the County’s coastal sea cliffs.

e Highway 1 has been closed by landslides multiple times at Devils Slide. In 1995 and 2006, landslides led
to extended closures. The new Tom Lantos Tunnel, opened in March 2013, allows the highway to bypass
Devils Slide and reduce vulnerability.

Post-Fire Debris Flows

Wildfire can significantly alter the hydrologic response of a watershed to the extent that even modest rainstorms
can produce dangerous flash floods and debris flows. California’s first major rainfall event of the winter after the
historic 2020 wildfire season prompted evacuation orders and flood watches and warnings for several recent burn
areas in the state. The biggest debris-flow impacts were in Monterey County and include major damage along the
Big Sur Coast closing Highway 1 indefinitely (Dolan Fire) and damage to numerous homes causing at least one
injury (River Fire). Minor home damage occurred in the Bond Fire in Orange County, and small non-destructive
debris flows were observed in the CZU Lightning Complex burn area in Santa Cruz and San Mateo Counties. The
USGS has extent maps available for each of these events (USGS, 2021b).

12.2.2 Location

In 2011, the California Geological Survey used a combination of regional rock strength and slope data to create
classes of susceptibility to deep-seated landslides statewide. The analysis assumed that susceptibility to deep-
seated landslides is low on very low slopes in all rock materials and increases with slope and in weak rocks. The
analysis also factored in locations of past landslides. Figure 12-2 shows the mapped susceptibility classes (none,
low, moderate, high, and very high) for San Mateo County.

12.2.3 Frequency

In San Mateo County, landslides typically occur during and after severe storms, so the potential for landslides
largely coincides with the potential for sequential severe storms that saturate steep, vulnerable soils. Most
weather-induced landslides in the county occur in the winter after the water table has risen. Landslides that result
from earthquakes can occur at any time. The probability of a landslide in the county in any given year is high.
Table 12-1 lists 10 federal disaster declarations related to landslides in the County between 1981 and 2017, an
average of one such major event every three or four years.

12.2.4 Severity

Landslides destroy property and infrastructure and can claim human lives. They have the potential of destabilizing
the foundation of structures, which may result in monetary loss for community members. Slope failures in the
United States result in an average of 25 to 50 lives lost per year (USGS, 2020a). Slides can pose a serious hazard
to properties on or below hillsides. They can cause block access to roads, which can isolate community members
and businesses and delay commercial, public, and private transportation. This can result in economic losses for
businesses. Vegetation or poles on slopes can be knocked over, resulting in possible losses to power and
communication lines. Landslides also can damage rivers or streams, potentially harming water quality, fisheries,
and spawning habitat.

Historically, landslides in San Mateo County have proven to be very severe, with landslide activity being
responsible for at least 14 deaths since 1982 (Bay Area News Group, 2016).
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12.2.5 Warning Time

Landslides can occur suddenly or slowly. The velocity of slide may range from a slow creep of inches per year to
many feet per second, depending on slope angle, material, and water content. Generally accepted warning signs
for landslide activity include the following:

e Springs, seeps, or saturated ground in areas that have not typically been wet before

e New cracks or unusual bulges in the ground, street pavements, or sidewalks

e Soil moving away from foundations

e Ancillary structures such as decks and patios tilting or moving relative to the main house
e Tilting or cracking of concrete floors and foundations

e Broken water lines and other underground utilities

e [ eaning telephone poles, trees, retaining walls or fences

e Offset fence lines

e Sunken or down-dropped road beds

e Rapid increase in creek water levels, possibly accompanied by increased turbidity (soil content)
e Sudden decrease in creek water levels though rain is still falling or just recently stopped
e Sticking doors and windows and visible open spaces indicating frames out of plumb

e A faint rumbling sound that increases in volume as the landslide nears

e Unusual sounds, such as trees cracking or boulders knocking together.

Some methods used to monitor landslides can provide an idea of the type of slide and the amount of time prior to
failure. Assessing the geology, vegetation, and amount of predicted precipitation for an area can help in
predictions of what areas are at risk during general time periods. Currently, there is no practical warning system
for individual landslides, however. The standard operating procedure is to monitor situations on a case-by-case
basis and respond after an event has occurred.

12.3 EXPOSURE
12.3.1 Population and Property

A quantitative assessment of exposure to the landslide hazard was conducted using the landslide susceptibility
mapping and the asset inventory developed for this plan, with an emphasis on zones with the highest degree of
susceptibility (high and very high risk). Population exposure was estimated by calculating the number of
buildings in each hazard area as a percent of total planning area buildings, and then applying this percentage to the
estimated planning area population. Table 12-2 summarizes the estimated countywide population living in the
mapped landslide susceptibility areas and the estimated property exposure. Detailed results by jurisdiction are
provided in Appendix E.

Figure 12-3 shows the occupancy class defined by Hazus for all buildings in three mapped landslide hazard areas.
Some building uses are more vulnerable to landslides, such as single-family homes, while others are less
vulnerable, such as agricultural land or parks. Residential properties make up 98 percent of this exposure.
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Moderate Landslide
Risk (Susceptibility

Table 12-2. Exposed Population and Property in Mapped Landslide Hazard Zones
High Landslide Risk

Very High Landslide Risk
(Susceptibility Category X;

(Susceptibility

Categ Categories VII, VIII, IX) |Includes existing landslides
Population
Population Exposed 103,691 203,952 10,292
% of Total Planning Area Population 13.4% 26.4% 1.3%
Property
Number of Buildings Exposed 26,392 49,986 2,622
Value of Exposed Structures $10,299,418,332 $19,743,419,969 $1,120,484,064
Value of Exposed Contents $7,093,905,932 $13,187,783,453 $843,456,811
Total Exposed Property Value $17,393,324,265 $32,931,203,421 $1,963,940,875
Total Exposed Value as % of Planning Area Total 9.1% 17.2% 1%

MODERATE LANDSLIDE RISK

Residential

25,875
98%

HIGH LANDSLIDE RISK

Residential

48,974
98%

Commercial

Education — Commercial Education a——
48 357 734
0% 2% 2%
Government Religion Agriculture Industrial Government Religion Agriculture Industrial
15 30 18 i 121 31
0% 0% 0% 0% 0% 0% 0%
VERY HIGH LANDSLIDE RISK
Residential
2,555
98% \
Education b Commercial
2 33
0% \ o
Industrial
Government Religion| | Agriculture 1
0 1 0%
0% 0%
Figure 12-3. Building Occupancy Classes in the Mapped Landslide Hazard Zones
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12.3.2 Critical Facilities
The breakdown of exposure of critical facilities by susceptibility class and facility type is shown in Figure 12-4.

116

Transportation
452

100

Safety & Security
600

Health & Medical
204

«Very High and High Landslide Susceptibility

Hazardous Material u Planning Area Total

Food, Water, Shelter

Energy

Communications
388

100 200 300 400 500 600 700
Number of Facilities in Identified Area

o

Figure 12-4. Critical Facilities in Mapped Landslide Susceptibility Classes and Countywide

A significant amount of roads, bridges, and utilities can be exposed to landslides. The following major roads
intersect mapped landslide hazard areas:

e State Highway 1 e State Highway 82
e State Highway 92 e US Highway 101
e Interstate 380 e Interstate 280

e State Highway 84
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There are 26 bridges in San Mateo County with exposure to the landslide hazard. Landslides can knock out bridge
abutments or weaken the soil supporting a bridge, obstructing the bridge or making it hazardous for use. Bridges
in areas of high landslide risk often provide the only ingress and egress to large areas.

12.3.3 Environment

All natural areas within the high susceptibility zones for landslide are considered to be exposed to the hazard.

12.4 VULNERABILITY

Vulnerability estimates for the landslide hazard are described qualitatively. No loss estimation of these facilities
was performed because damage functions have not been established for the landslide hazard.

12.4.1 Population

All people exposed to the landslide hazard are potentially vulnerable to landslide impacts. Populations with access
and functional needs as well as elderly populations and the very young are more vulnerable to the landslide
hazards as they may not be able to evacuate quickly enough to avoid the impacts of a landslide.

To apply an equity lens to this assessment, an analysis was performed using the SoVI ratings (see Section 7.2.2)
of the population living in high or very high landslide susceptibility zones. Detailed results by jurisdiction are in
Appendix E. Table 12-3 summarizes results for the overall planning area.

Table 12-3. Distribution of Population Exposed to Landslide Hazard by SoVI Rating

Population Living in Exposed Areas Having the SoVI Rating

SoVI Rating Number of People % of Total Exposed Population

Very High 49,222 25.84%
Relatively High 48,485 25.46%
Relatively Moderate 52,477 27.56%
Relatively Low 19,557 10.27%
Very Low 20,708 10.87%

12.4.2 Property

Estimates of potential losses associated with landslides were developed representing 1 percent, 10 percent,

30 percent, and 50 percent of the replacement value of structures exposed to the landslide hazard. This allows
emergency managers to assess potential economic impact based on assumptions about the percent of damage to
the general building stock. Damage in excess of 50 percent is considered to be substantial by most building codes
and typically requires total reconstruction of the structure. Table 12-4 shows potential losses in the areas with the
highest degree of landslide susceptibility.
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Table 12-4. Loss Estimation for Landslide

Exposed Value Loss Value Loss as % of Total Planning Area Replacement Value

Moderate Landslide Susceptibility Zone

Loss = 1% of Exposed Value $173.9 million Less than 1%
Loss = 10% of Exposed Value . $1.7 billion Less than 1%
Loss = 30% of Exposed Value $17.4 billion $5.2 billion 2.72%
Loss = 50% of Exposed Value $8.7 billion 4.53%
High Landslide Susceptibility Zone
Loss = 1% of Exposed Value $329.3 million Less than 1%
Loss =10% of Exposed Value . $3.3 billion 1.72%
$32.9 billion
Loss = 30% of Exposed Value $9.9 billion 5.15%
Loss = 50% of Exposed Value $16.5 billion 8.58%
Very High Landslide Susceptibility Zone
Loss = 1% of Exposed Value $19.6 million Less than 1%
Loss = 10% of Exposed Value . $196.4 million Less than 1%
Loss = 30% of Exposed Value 52.0 bilfon $589.2 million Less than 1%
Loss = 50% of Exposed Value $982 million Less than 1%

12.4.3 Critical Facilities

Highly susceptible areas of the county include mountain and coastal roads and transportation infrastructure.
Access to major roads is crucial to life-safety after a disaster and can help to provide resilience during response
and recovery operations. Landslides have the potential to block roads, isolating all or part of the County.
Roadway blockages caused by landslides can create traffic problems, resulting in delays for emergency vehicles
and public and private transportation. These blockages could result in economic losses for businesses.

At this time, all infrastructure and transportation corridors identified as exposed to the landslide hazard are
considered vulnerable until more information becomes available. A more in-depth analysis of the mitigation
measures taken by landslide-exposed critical facilities to prevent damage from landslides should be done to
determine if they could withstand impacts of a mass movement.

12.4.4 Environment

Natural Resources

Landslides can destroy natural assets that are highly valued by the community:

e Landslides that fall into streams may significantly impact fish and wildlife habitat, as well as affecting
water quality.

e Hillsides that provide wildlife habitat can be lost due to landslides.

e Endangered species and their critical habitat in the planning area may be located in landslide hazard areas.

Agricultural and Timber Resources

Agricultural resources include rangelands, timberlands, cultivated farmlands and dairy lands. Landslides can have
major consequences to such resources, primarily timberland, due to the large percentage of such land in remote
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locations on steep slopes. Roads accessing timberlands are often susceptible to slides and frequently are
contributing factors to landslides. Mass movement activity on these roads can remove them from production.

Cultural Resources

Landslides can destroy cultural resources such as artifacts and structures.

Scenic Resources

San Mateo County features a broad range of scenic resources, including the coastline and Pacific Ocean,
mountains, hills, ridgelines, inland water features, forests, agricultural features, and distinctive rural communities.
Many of these resources or access routes to them are vulnerable to landslides.

12.4.5 Landslide Management

Landslides can create immediate, critical threats to public safety. Engineering solutions to protect structures on or
adjacent to large active landslides are often extremely or prohibitively expensive. Effective landslide management
should include the following elements:

e Continuing investigation to identify natural landslides, understand their mechanics, assess their risk to
public health and welfare, and understand their role in ecological systems

e Regulation of development in or near existing landslides or areas of natural instability through the San
Mateo County Code and city ordinances.

e Preparation for emergency response to landslides to facilitate rapid, coordinated action among San Mateo
County, local cities, and state and federal agencies, and to provide emergency assistance to affected or at-
risk community members.

¢ Evaluation of options including landslide stabilization or structure relocation where landslides are
identified that threaten critical public structures or infrastructure

12.5 FUTURE TRENDS IN DEVELOPMENT

Land use controls (such as prohibiting development on unstable soils or steep slopes) are the most cost-effective
way to prevent loss of life and property. The County and its planning partners are equipped to handle future
growth within landslide hazard areas. All municipal planning partners have general plans that address landslide
risk areas in their safety elements. All partners have committed to linking their general plans to this hazard
mitigation plan update. This will create an opportunity for wise land use decisions as future growth impacts
landslide hazard areas.

The California Building Standards Code has adopted the International Building Code (IBC) by reference. The
IBC includes provisions for geotechnical analyses in steep slope areas that have soil types considered susceptible
to landslide hazards. These provisions assure that new construction is built to standards that reduce the
vulnerability to landslide risk. Building construction and grading activities are subject to County code that require
a geotechnical report or slope stability analysis under specific slope conditions. The County requires a site
evaluation prior to building plan check. Geologic maps are reviewed during the site evaluation and where building
or grading is proposed in areas mapped with landslides, expansive soils, liquefaction potential, or fault rupture
hazards, a geotechnical report is required, and design mitigations identified.
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12.6 SCENARIO

Major landslides in San Mateo County most typically occur as a result of soil conditions affected by severe
storms, groundwater, or human development. The worst-case scenario for landslide hazards in the planning area
would generally correspond to a severe storm with heavy rain that caused flooding. Landslides are more likely
during the late winter when the water table is high. After heavy rains from November to December, soils become
saturated with water. As water seeps downward through upper soils that may consist of permeable sands and
gravels and as it accumulates on impermeable silt, it will weaken and destabilize the slope. A short intense storm
could cause saturated soil to move, resulting in landslides. As rains continue, the groundwater table rises, adding
to the weakening of the slope. Gravity, poor drainage, a rising groundwater table, and poor soil exacerbate
hazardous conditions.

Landslides are becoming a greater concern as development moves outside of city centers and into areas with less
developed infrastructure. Most landslides would be isolated events affecting specific areas. It is probable that
private and public property, including infrastructure, would be affected. Landslides could affect bridges that pass
over landslide-prone ravines and knock out rail service through the County. Road obstructions caused by
landslides would create isolation problems for community members and businesses in sparsely developed areas.
Property owners exposed to steep slopes may suffer damage to property or structures. Landslides carrying
vegetation such as shrubs and trees may cause a break in utility lines, cutting off power and communications to
community members.

Continued heavy rains and flooding would complicate the problem further. As emergency response resources are
applied to problems with flooding, it is possible they will be unavailable to assist with landslides across San
Mateo County.

12.7 ISSUES

Important issues associated with landslides in the planning area include the following:

e The data and science regarding mapping and assessing landslide hazards are constantly evolving. As new
data and science become available, assessments of landslide risk should be re-evaluated.

e Over 50 percent of the population exposed to the combination of very high and high landslide
susceptibility have either “very high” or “relatively high” social vulnerability.

e The impact of climate change on landslides is uncertain. If climate change affects atmospheric conditions,
the exposure to landslide risks in San Mateo County could increase.

o There are existing homes in landslide risk areas throughout the County. The degree of vulnerability of
these structures depends on the codes and standards applied in constructing the structures.

e Future development could lead to more homes in landslide risk areas.
e [andslides may cause negative environmental consequences, including water quality degradation.

o The risk associated with the landslide hazard overlaps the risk associated with other hazards, including
earthquake, flooding, and wildfire. The County has an opportunity to seek mitigation alternatives with
multiple objectives that can reduce risk for multiple hazards.

e As the frequency and severity of wildfires increase in the State of California, the probability for post-fire
debris flows will increase within the planning area.
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e (California’s Disclosures in Real Property Transactions law requires disclosure if a property is in a
landslide hazard area. Such disclosure is dependent upon knowledge by the seller or the seller’s real estate
agent or the posting of a landslide hazard map at the offices of the County recorder, County assessor, and
County planning agency and a notice identifying the location of the map and any changes to it.

e Coastal bluff erosion is particularly susceptible to ocean wave height and the direction of wave approach.
El Nifio conditions often result in substantial increases in the of coastal bluff retreat. Roads and residential
developments are most exposed to these hazards.
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13. SEA LEVEL RISE

13.1 GENERAL BACKGROUND

Sea-level rise is caused primarily by two factors related to global warming: the added water from melting ice
sheets and glaciers; and the expansion of seawater as it warms. In the past century, global mean sea level has
increased by 7 to 8 inches, with human influence the dominant cause of observed atmospheric and oceanic
warming. Given current trends in greenhouse gas emissions and increasing global temperatures, sea level rise is
expected to accelerate in the coming decades, with scientists projecting an increase in sea level in the San
Francisco area by 2100 of anywhere from 1.0 to 10.2 feet (California Natural Resources Agency, 2018).

The most damaging events over the next few decades are likely to be dominated by large El Nifio-driven storm
events in combination with high tides and large waves. Impacts will generally become more frequent and more
severe in the latter half of this century.

13.2 HAZARD PROFILE

San Mateo County is highly vulnerable to the effects of rising sea levels. If left unmanaged, future flooding and
coastal erosion could pose considerable risks to life, safety, critical facilities, the County’s natural and recreational
assets, and the economy. The assessed value of parcels in the project area exposed to near-term (present-day)
flooding exceeds $1 billion, and the assessed value of parcels exposed to erosion and flooding in the long term
(50-100 years) totals nearly $40 billion. More than 30,000 residential parcels and 3,000 commercial parcels may
also be vulnerable in the long term (County of San Mateo, 2018).

Flooding, erosion, and sea level rise directly threaten people and property in the sea level rise hazard areas. They
also have indirect effects on all communities in the County, even those on high ground, because assets and
infrastructure in the sea level rise areas provide critical services and functions to communities outside these areas.
The County is already exposed to coastal flooding when large rain events coincide with high tides on the San
Francisco Bay, making it imperative to take steps to reduce risk (County of San Mateo, 2018).

13.2.1 Previous Documents and Resources

County of San Mateo Sea Level Rise Vulnerability Assessment

The County of San Mateo’s 2018 Sea Level Rise Vulnerability Assessment used best available existing data to
assess the County’s vulnerability to sea level rise. It supports a sea level rise preparedness strategy that does the
following (County of San Mateo, 2018):

o Identifies risks to life and safety
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e Recognizes the natural and beneficial functions of the County’s natural areas

e Considers impacts and benefits to community populations, especially those with increased vulnerability
The project used sea level rise inundation data from the Our Coast, Our Future tool developed by the U.S.
Geological Survey (USGS) and Point Blue, which provided the best available sea level rise data for the County at

the time of the report. Three scenarios indicate the projected extent of flooding should the project area experience
a 1 percent annual chance storm with or without sea level rise:

e The baseline scenario shows flooding with a 1 percent annual chance storm.
e The mid-level scenario shows flooding with a 1 percent chance annual storm and 3.3 feet of sea level rise.

e The high-end scenario shows flooding with a 1 percent chance annual storm and 6.6 feet of sea level rise.
This report identifies what is vulnerable to sea level rise among built and natural assets, explores public health and
risks from cascading impacts, and discusses what these factors mean for policy and planning purposes. Its

findings highlight that many of the assets have cross-cutting vulnerabilities (i.e., multiple, and indirect sources of
vulnerability) and may have more than one point of exposure to sea level rise (County of San Mateo, 2018).

Our Coast, Our Future

Our Coast, Our Future (OCOF) is a collaborative project focused on providing coastal California resource
managers and land use planners locally relevant, online maps and tools to help understand, visualize, and
anticipate vulnerabilities to sea level rise and storms. The OCOF incorporates factors such as water levels, wave
heights, flooding, and erosion to assess vulnerabilities to sea level rise and storms in the San Francisco Bay and
on the outer coast from Half Moon Bay to Bodega Bay. The following are available on the OCOF website:

e Seamless digital elevation model at 2-meter horizontal resolution for the San Francisco Bay Area

e 40 sea level rise and storm scenarios, plus a King Tide scenario for San Francisco Bay, using the USGS
Coastal Storm Modeling System

e FAQ and video tutorials, including general project information, geographic coverage, data used, model
development, and how to use the flood map

e Interactive maps of flood extent, depth, and duration, wave heights, and current velocity, as well as the
option to compare scenarios and view georeferenced King Tide photos

e Online and downloadable data access tailored to end users’ information needs.

Adapting to Rising Tides

The Adapting to Rising Tides (ART) program was established in 2010 to identify how current and future flooding
along the Alameda County shoreline will affect communities, infrastructure, ecosystems, and economy. It was a
project of the San Francisco Bay Conservation and Development Commission, NOAA’s Office for Coastal
Management, local, regional, state and federal agencies and organizations, and non-profit and private associations.

Since then, the ART program has continued with cross-jurisdictional projects that build local and regional
capacity in the San Francisco Bay Area to plan for and implement adaptation responses. The program tests and
refines adaptation planning methods to integrate sustainability and decision-making from start to finish and foster
collaborations that lead to action on adaptation. Each ART program project provides data, maps and analysis
about the assets, asset categories and sectors evaluated.

13-2 TETRA TECH



Sea Level Rise

13.2.2 Past Events

Sea level rise is a dynamic phenomenon that is constantly evolving, the impacts of which are not associated or
reported as singular events. It is already affecting Bay Area communities. In the last century, San Francisco Bay
water levels have risen § inches.

13.2.3 Location

San Mateo County is a peninsula county, meaning it is subject to two types of sea-level rise hazard exposures:

e The eastern side of the County is exposed to the San Francisco Bay, which is more of a closed system.

e The western side of the County is exposed to the Pacific Ocean and the more dynamic sea-level rise
conditions associated with wave action.

The inundation areas used for this assessment are a combination of scenarios from OCOF (6.6 feet of Pacific
Ocean coastline sea-level rise by 2100, with 100-year storm) and the ART program (9 feet of San Francisco Bay
coastline sea-level rise by 2100). Mapped inundation areas were aggregated for a singular sea-level rise
assessment. Figure 13-1 shows the extent and location of these combined areas.

13.2.4 Frequency

The probability of sea-level rise inundation in San Mateo County by 2100 is high. The sea-level rise projections
for 2100 in the OCOF and ART program scenarios used for this assessment correlate to 0.98 to 1.35 inches per
year over the next 80 years. Sea level rise projections are periodically revised as climate models are improved and
updated with new data and observations.

13.2.5 Severity

The severity of sea-level rise to the County of San Mateo will become greater over the next 30 to 80 years. The
severity could be exacerbated by the following conditions:

e Daily tidal inundation—As sea level rises, the amount of land and infrastructure subjected to daily
inundation by high tides—also known as increases in mean higher high water—will increase. This would
result in increased permanent future inundation of low-lying area.

¢ Annual high tide inundation (King Tides)—King Tides are abnormally high, predictable astronomical
tides that occur about twice per year. they are the highest tides that occur each year during the winter and
summer when the Earth, moon and sun are aligned. Winter King Tides may be amplified by stormy
weather, making them even more significant. King Tides result in temporary inundation associated with
nuisance flooding, such as inundation of low-lying roads, boardwalks, and waterfront promenades.

o Extreme high tide inundation (storm surge)—When Pacific Ocean storms coincide with high tides,
storm surge can elevate Pacific Ocean and San Francisco Bay water levels and produce extreme high
tides. Such storm surge events occurred on January 27, 1983, December 3, 1983, February 6, 1998,
January 8, 2005, and December 31, 2006. Extreme high tides can cause severe inundation of low-lying
roads, boardwalks, and promenades. They can exacerbate coastal and riverine flooding, cause upstream
flooding, and interfere with stormwater outfalls.
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e El Nifio winter storms—During El Nifio winters, atmospheric and oceanographic conditions in the
Pacific Ocean produce severe winter storms that bring intense rainfall and storm conditions to the Bay
Area. Tides are often elevated 0.5 to 1.0 feet above normal along the coast, and wind setup can elevate
water levels even further. Typical impacts include inundation of low-lying roads, boardwalks, and
waterfront promenades; storm drain backup; wave damage to coastal structures; and erosion of natural
shorelines. El Nifio winter conditions prevailed in 1977-1978, 1982—1983, 1997-1998, 2009-2010, and
2015-2016.

e Ocean swell and wind-wave events (storm waves)—Pacific Ocean storms and strong thermal gradients
can produce strong winds that blow across the ocean and the Bay. When the wind blows over long
reaches of open water, large waves can be generated that impact the shoreline and cause damage. Typical
impacts include wave damage along the shoreline, particularly to coastal structures such as levees, docks,
piers, wharves, and revetments; backshore inundation due to wave overtopping of structures; and erosion
of natural shorelines.

In the planning area, the potential for new or prolonged flooding as sea level rises will not be confined to the
shoreline. Sea level rise will increase the likelihood of major flood events because higher water levels in tidal
creeks and flood control channels will reduce capacity to discharge rainfall runoff. While some creeks and coastal
infrastructure already flood when rainstorms coincide with high tides, rising sea levels will increasingly cause
flooding during smaller, more frequent rainfall events.

13.2.6 Warning Time

Sea-level rise is not a hazard that requires near-team advance warning to support response and recovery
operations. Programs such as the NOAA sea-level rise program are keeping an active watch on the sea-level rise
phenomena to keep communities such as San Mateo County informed of the progression. This stream of
information will feed programs to help the County to be prepared for and mitigate the long-term impacts from
sea-level rise.

13.3 EXPOSURE

A quantitative assessment of exposure to the aggregated sea-level rise inundation area using the ART and OCOF
mapping was developed to support the assessment of the sea-level rise hazard. Population exposure was estimated
by calculating the number of buildings in each hazard area as a percent of total planning area buildings, and then
applying this percentage to the estimated planning area population.

13.3.1 Population and Property

Table 13-1 summarizes the estimated citywide population living in the mapped sea level rise risk areas and the
estimated property exposure. Figure 13-2 shows the structure type of buildings in the inundation area. See
Appendix E for a detailed breakdown of sea level rise exposure by jurisdiction.
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Table 13-1. Exposed Population and Property in Sea-Level Rise Zones

Aggregate sea-level rise
Zone

Population
Population Exposed 147,577
% of Total Planning Area Population 19.09%
Property
Number of Buildings Exposed 34,385
Value of Exposed Structures 29,877,430,719
Value of Exposed Contents 25,528,820,493
Total Exposed Property Value 55,406,251,212
Total Exposed Value as % of Planning Area Total 28.87%
Residential
31,561
Government

24 Commercial
_ _ 2,105
Education Religion _/ Agriculture/ Industrial
56 45 Forestry 586
8

Figure 13-2. Number of Structures within the Sea Level Rise Inundation Area by Occupancy Class

13.3.2 Critical Facilities

Vulnerable assets in the planning area along the Pacific Coast and San Francisco Bay include critical facilities
(police stations, hospitals, wastewater treatment plants, and schools), essential regional transportation networks
and infrastructure (Bay Area Rapid Transit, Caltrain, Highway 101, State Route 1), and regional natural and
recreational assets (Pacifica State Beach, the California Coastal Trail, and the Ravenswood Pond Complex)
(County of San Mateo, 2018). The breakdown of critical facilities exposure by sea level rise inundation zone and
facility type is shown in Figure 13-3. There are 157 critical facilities exposed to some degree to the aggregated sea
level rise inundation area.

13.3.3 Environment

All sea level rise inundation areas are exposed and vulnerable to impacts. Many of the sea-level rise inundation
areas include important environmental and natural resources, which are often important elements in nature based
sea-level rise and flooding strategies.
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Figure 13-3. Critical Facilities in Mapped Sea-Level-Rise Inundation Areas and Countywide

13.4 VULNERABILITY
13.4.1 Population

All people exposed the sea-level rise hazard are potentially vulnerable to its impacts. To apply an equity lens to
this assessment, an analysis was performed using the SoVI ratings (see Section 7.2.2) of the population living in
the mapped sea level rise inundation areas. Detailed results by jurisdiction are in Appendix E. Table 13-2
summarizes results for the overall planning area.
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Table 13-2. Distribution of Population Exposed to Sea-Level Rise Hazard by SoVI Rating

Population Living in Exposed Areas Having the SoVI Rating Shown

Number of People % of Total Exposed Population

SoVI Rating

Very High 18,425 13.56%
Relatively High 40,980 30.17%
Relatively Moderate 43,456 31.99%
Relatively Low 25,653 18.88%
Very Low 7,336 5.4%

13.4.2 Property

Losses associated with sea-level rise were estimated based on estimated depth of sea-level rise inundation using
the depth-damage functions in the Hazus flood model. Mean depths of inundation for all structures exposed to
sea-level rise were determined via geospatial analysis. The results are shown in Table 13-3. The average depth
above the lowest floor is 5 feet.

Table 13-3. Mean Depths of Flooding for Sea-Level Rise Scenarios

Mean Depth Range of Values

San Francisco Bay coast (ART data—108 inches sea-level rise) 7.37 feet 0 -15.49 feet
Pacific Ocean coast (OCOF coastal data—6.6 ft sea-level rise with 100-yr storm) 2.18 feet 0.03 - 5.41 feet

Based on this average, generic damage curves were averaged by structure type to estimate a percent damage for
structures and for contents. The values determined were 39.4 percent and 23.4 percent, respectively. These
percent damage curves were then applied to the exposed values for structure and contents, to estimate loss.
Table 13-4 shows the resulting loss estimates for the mapped sea level rise inundation zones.

Table 13-4. Loss Estimation for Sea-Level Rise

Buildings Impacted@ 34,385

Structure Value Damaged $11,771,707,703
Content Value Damaged $5,973,743,995
Total Value Damaged $17,745,451,699

Damage as % of Total Value 9.25%

a. “Impacted “ means water over the 1stfloor of the structure

13.4.3 Critical Facilities

At this time, all critical facilities identified as exposed to the sea level rise hazard are considered vulnerable until
more information becomes available. A more in-depth analysis should be done of the mitigation measures taken
by the 157 critical facilities exposed to sea level rise to determine if they could withstand impacts of inundation.

13.4.4 Environment

Even a small increase in sea levels can have devastating effects on coastal habitats. It can cause destructive
erosion, wetland flooding, aquifer and agricultural soil contamination with salt, and lost habitat for fish, birds, and
plants. The sections below describe key environmental impacts associated with sea level rise.
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Beaches

Approximately 13 miles of beaches in the County are exposed to sea level rise hazards. Some parts of the
County’s coastline are eroding faster than others. For example, Surfer’s Beach has lost around 140 feet of beach
since 1964. In addition to providing essential habitat for local fauna, beaches are an important recreational asset
for all County residents. They also provide tourism-related economic benefits (County of San Mateo, 2018).

Animal Species

The County’s natural environment supports a wide range of shorebirds, waterfowl, and other terrestrial and
aquatic species, including ones listed as threatened or endangered. In particular, the threatened western snowy
plover is vulnerable because it requires ground for nesting and its habitat is sensitive to temporary and permanent
flooding. As dry ground decreases with sea level rise (assuming no management actions), western snowy plover
habitat may become limited. The following species and groups of animals are of particular concern with respect to
sea level rise alone (i.e., other climate factors are not considered); they are not listed in order of vulnerability
(County of San Mateo, 2018):

e  Ashy storm petrel

e Black oystercatcher
e Blackrail

e (alifornia mussel

e (assin’s auklet

e (Cavity nesting birds
e Mole crab

e Ochre sea star

e Red abalone

e Seapalm

e Surface nesting birds

e  Western snowy plover

Groundwater

Sea level rise is anticipated to increase the groundwater table and could pose potential vulnerabilities and impacts
on groundwater resources in the County, particularly in areas where municipal water supplies depend on
groundwater (County of San Mateo, 2018).

Kelp

Eleven acres of kelp forests are present in the County and could be vulnerable to sea level rise. Sea-level rise may
affect kelp forest communities through decreased light availability and forced shoreward migration. Sea level rise
may also change the shape of the coastline and substrate composition (e.g., rocky versus sandy shores), and thus
affect the availability and living conditions of macroalgae and their associated species (County of San Mateo,
2018).
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Rocky Intertidal Habitat

Rocky intertidal habitat, such as that at the Fitzgerald Marine Reserve, is identified in Climate Change
Vulnerability Assessment for the North-Central California Coast and Ocean as moderately sensitive to sea level
rise. The habitat is also affected by hard armoring of the coastline and roads that prevent inland migration of
beaches. These sensitivities are compounded by other natural and human-related factors, including temperature,
invasive species, pH, and pollution (County of San Mateo, 2018).

Wetlands

Wetlands are an important natural asset in the County. They protect the shoreline from flooding and erosion from
storms, and they are an important recreational and educational resource to the community. Wetlands contribute to
a community’s resilience to flooding by providing a storm surge buffer, erosion control, water-quality
maintenance, and fish and wildlife habitat.

Wetlands are not very sensitive to temporary inundation, but they are more sensitive to permanent inundation
from sea level rise, which could permanently convert them to tidal mudflat. However, wetlands may be able to
build up sediment, or accrete at a pace equal to sea level rise (reflective of their adaptive capacity), which would
prevent their permanent loss. This accretion would depend on an adequate supply of sediment, the extent to which
the shoreline is developed, and how quickly the water level rises. These conditions are affected by human and
natural processes upstream of San Francisco Bay and by coastal shoreline management practices on the Coastside.

For example, coastline hardening or infrastructure (such as a jetty) in one place can exacerbate erosion elsewhere.
In total, over 7,000 acres of wetlands (more than 80 percent of all wetlands assessed in the project area) could be
lost to temporary or permanent flooding or erosion. This area includes the Pillar Point Marsh, Bair Island, and the
Ravenswood Pond Complex (County of San Mateo, 2018).

Wetlands also provide flood protection benefits, and sea level rise could lead to a reduction in those benefits as
wetlands become converted to mudflats with rising water levels (Hayden et al., 2019).

13.5 FUTURE TRENDS IN DEVELOPMENT

The overall land area of San Mateo County will decrease as sea level rise permanently inundates the County’s
lowest areas. This will have significant impacts on land use and planning in local communities. Local general
plans as well as climate action/adaptation plans in the planning area will guide this future development. State
mandates have sought to strengthen land use application in areas impacted by sea level rise. Local general plans
should be referenced and cross-referenced with the results of this plan to mitigate future development in areas
most vulnerable to sea level rise.

California legislation (such as AB-32,AB-2800, SB-97 and SB-379, described in Chapter 6) equips local
governments with planning tools to address sea level rise impacts as future development pressures interface with
the sea-level rise hazard areas.

13.6 SCENARIO

Sea levels along the San Mateo County coast will rise over the next 80 years and beyond, and the county and
coastal and Bay facing cities will be adversely impacted by that rise. The impacts are already happening and will
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progress over time. The planning partners are already preparing for these impacts using programs such as the
recently completed Sea-Level Rise Vulnerability Assessment and other local coastal plans and other current
projections customized for the immediate region. Mitigating the impacts from sea-level rise will take resources
and tough land use decisions over the next 30 years, starting immediately.

The San Mateo County Flood and Sea Level Rise Resiliency District, known as OneShoreline, is an independent
government agency working to make San Mateo County more resilient to the impacts of sea level rise, flooding,
and coastal erosion. It was established with funding from the County and 20 incorporated cities within it. In
addition to planning, OneShoreline is securing funding for and will build projects that protect communities,
enhance the environment, and create recreational opportunities.

13.7 ISSUES

The planning team has identified the following sea-level-rise-related issues:

e The County should consider the adoption of higher regulatory standards to mitigate impacts of sea-level
rise on redevelopment.

e The data and science that measure sea-level rise impacts progress rapidly. The County should commit to
staying in line with the best available data and science on sea-level rise as it evolves.

o The costs to mitigate impacts from sea-level rise will be extensive and potentially beyond the County’s
means.

e Risk communication will be crucial to the successful mitigation of this hazard.

e Potential environmental losses include biodiversity and habitat for endangered plant and animal species

e Potential social losses include natural flood protection and natural recreation areas.

e Future permanent inundation of currently dry areas could disrupt local and regional commutes and travel.

e Saltwater intrusion of wastewater treatment plants could disrupt biological treatment process and
significantly impede or shut down the treatment process.
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14. SEVERE WEATHER

14.1 GENERAL BACKGROUND

Severe weather refers to any dangerous meteorological phenomena with the potential to cause damage, serious
social disruption, or loss of human life. It includes thunderstorms, downbursts, tornadoes, waterspouts,
snowstorms, ice storms, and dust storms, among other events. Severe weather is not the same as extreme weather,
which refers to unusual weather events at the extremes of the historical distribution for a given area.

The most common severe weather events that have historically impacted the planning area are heavy rains
(atmospheric rivers), extreme heat, fog, thunderstorms, tornadoes, and windstorms. Public safety power shutoff
(PSPS) events represent a newer weather-related phenomenon in California; they are associated with weather
conditions suitable for extreme fire risk. For this risk assessment, the term “severe weather” refers to all these
event types in aggregate. They are assessed as a single hazard for the following reasons:

e Records indicate that each of these weather event types has impacted the planning area to some degree,
and all have similar frequencies of occurrence.

e None of these weather event types have a clearly defined location, so no quantitative geospatial analysis
is available to support exposure or vulnerability analysis; the analyses for this hazard are qualitative.

The following sections provide general descriptions of the local weather types of concern, in alphabetical order.

14.1.1 Atmospheric Rivers

Atmospheric rivers are relatively narrow regions in the atmosphere that are responsible for most of the horizontal
transport of water vapor outside of the tropics. Those with the largest amounts of water vapor and the strongest
winds can create extreme floods if they stall over watersheds vulnerable to flooding. These events can disrupt
travel, induce mud slides, and cause catastrophic damage to life and property. However, not all atmospheric rivers
cause damage—most are weak, and simply provide beneficial rain or snow that is crucial to water supply.

14.1.2 Extreme Heat

Extreme heat affects community members’ safety and increases community costs and energy generation as it
continues. Extreme heat events can lead to an increase in heat-related illnesses and deaths, according to the
California Department of Public Health’s San Mateo County Profile Climate Change and Health. They can also
cause drought, exacerbate wildfires, and impact water supplies. Frequent losses may be associated with the urban
heat island effect and overheating of energy, heating, ventilation, and air conditioning systems. Heat can lead to
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brownouts or power loss due to impact on local

infrastructure — such as the increased demand for air EATETE Al T GEg
conditioning, rolling blackouts and PSPS events. Extreme Heat: A period of high heat and humidity with
Extreme heat events may degrade the quality of temperatures above 90 °F for at least two to three days.
roadways and railways, resulting in closures and travel High-Heat Days: Days when temperatures exceed
delays. 100 °F.

Heat Wave: Five consecutive days when temperatures
Extreme heat events are among the deadliest weather exceed 100 °F.
hazards facing communities. They are the primary Cooling Degree Days: Every degree that the mean daily
weather-related cause of death in the United States. In a temperature is above 65 °F. This value is an indicator of
10-year record of weather fatalities across the nation how much energy must be expended to keep facilities at
(2006 — 2015), excessive heat claimed more lives each a comfortable temperature
year than floods, lightning, tornadoes, and hurricanes. Urban Heat Island: Areas that typically lack vegetation
According to the California Climate Adaptation (e.g., trees) and have dark, paved surfaces (e.g., parking

Strategy, heat waves have claimed more lives in lots) that absorb more heat and retain it for longer than
California than all other declared disaster events adjacent, greener areas.

combined. Older adults, children, and sick or overweight

individuals are at greater risk from extreme heat.

14.1.3 Fog

Fog is a cloud near the ground. Fog forms when air close to the ground can no longer hold all the moisture it
contains. This occurs either when air is cooled to its dew point or the amount of moisture in the air increases.
Heavy fog is particularly hazardous because it can restrict surface visibility. Severe fog incidents can close roads,
cause vehicle accidents and airport delays, and impair the effectiveness of emergency response. Financial losses
associated with transportation delays caused by fog have not been calculated in the United States, but it is known
to be substantial. Fog can occur almost anywhere during any season and is classified based on how it forms,
which is related to where it forms. Certain seasons are more likely to have foggy days or nights based on a
number of factors, including topography.

Fog in the Bay Area has different origins depending on the time of year. In the summer, the area is characterized
by cool marine air and persistent coastal stratus and fog. In winter, ground fog forms in the moist regions of the
Sacramento River Delta and arrives to the region via Suisun and San Pablo Bays and San Francisco Bays on cool
easterly drainage winds. While this type of fog is less frequent than summer fogs, it is typically denser and more
likely to lead to significantly reduced visibility (Golden Gate Weather Services, 2009).

Although fog seems like a minor hazard, it can have significant impacts. The California Highway Patrol (CHP)
alone has records of at least four officers whose deaths were indirectly caused by or exacerbated by dense fog and
poor visibility (California Highway Patrol, 2021).

14.1.4 Public Safety Power Shutoff

Some combinations of weather conditions—particularly high winds, extreme heat, and low humidity—pose
increased risks of wildfire. In 2012, the California Public Utilities Commission ruled that California Public
Utilities Code gives electric utilities authority to shut off electric power to protect public safety, since power
supply systems have the potential ignite wildfires (California Public Utilities Commission 2021). Such shutoffs
are referred to as public safety power shutoff events. Given the long, connected nature of power supply systems, a
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shutoff event targeted to a small at-risk area can affect a larger area outside the risk zone. The duration of a
shutoff is tied directly to the severe weather that triggers it; the shutoff typically ends within 24 hours after the
severe weather has passed (Pacific Gas & Electric n.d.).

14.1.5 Thunderstorms

A thunderstorm is a rain event that includes thunder and lightning. A thunderstorm is classified as “severe” when
it contains one or more of the following: hail with a diameter of three-quarter inch or greater, winds gusting in
excess of 50 knots (57.5 mph), or a tornado. Approximately 10 percent of the 100,000 thunderstorms that occur
nationally every year are classified as severe.

Three factors cause thunderstorms to form: moisture, rising unstable air (air that keeps rising when disturbed), and
a lifting mechanism to provide the disturbance. The sun heats the surface of the earth, which warms the air above
it. If this warm surface air is forced to rise (hills or mountains can cause rising motion, as can the interaction of
warm air and cold air or wet air and dry air) it will continue to rise as long as it weighs less and stays warmer than
the air around it. As the air rises, it transfers heat from the surface of the earth to the upper levels of the
atmosphere (the process of convection). The water vapor it contains begins to cool and it condenses into a cloud.
The cloud eventually grows upward into areas where the temperature is below freezing. Some of the water vapor
turns to ice and some of it turns into water droplets. Both have electrical charges. Ice particles usually have
positive charges, and rain droplets usually have negative charges. When the charges build up enough, they are
discharged in a bolt of lightning, which causes the sound waves we hear as thunder. Thunderstorms have three
stages (see Figure 14-1):

Altitude (km)
Temperature (°C)

fe—>5-8 km—1
Developing Stage Mature Stage Dissipating Stage

Figure 14-1. The Thunderstorm Life Cycle

o The developing stage of a thunderstorm is marked by a cumulus cloud that is being pushed upward by a
rising column of air (updraft). The cumulus cloud soon looks like a tower (called towering cumulus) as
the updraft continues to develop. There is little to no rain during this stage but occasional lightning. The
developing stage lasts about 10 minutes.

e The thunderstorm enters the mature stage when the updraft continues to feed the storm, but precipitation
begins to fall out of the storm, and a downdraft begins (a column of air pushing downward). When the
downdraft and rain-cooled air spread out along the ground, they form a gust front, or a line of gusty
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winds. The mature stage is the most likely time for hail, heavy rain, frequent lightning, strong winds, and
tornadoes. The storm occasionally has a black or dark green appearance.

e Eventually, a large amount of precipitation is produced and the updraft is overcome by the downdraft
beginning the dissipating stage. At the ground, the gust front moves out a long distance from the storm
and cuts off the warm moist air that was feeding the thunderstorm. Rainfall decreases in intensity, but
lightning remains a danger.

There are four types of thunderstorms:

¢ Single-Cell Thunderstorms—Single-cell thunderstorms usually last 20 to 30 minutes. A true single-cell
storm is rare, because the gust front of one cell often triggers the growth of another. Most single-cell
storms are not usually severe, but a single-cell storm can produce a brief severe weather event. When this
happens, it is called a pulse severe storm.

e Multi-Cell Cluster Storm—A multi-cell cluster is the most common type of thunderstorm. The multi-
cell cluster consists of a group of cells, moving as one unit, with each cell in a different phase of the
thunderstorm life cycle. Mature cells are usually found at the center of the cluster and dissipating cells at
the downwind edge. Multi-cell cluster storms can produce moderate-size hail, flash floods, and weak
tornadoes. Each cell in a multi-cell cluster lasts only about 20 minutes; the multi-cell cluster itself may
persist for several hours. This type of storm is usually more intense than a single cell storm.

e  Multi-Cell Squall Line—A multi-cell line storm, or squall line, consists of a long line of storms with a
continuous well-developed gust front at the leading edge. The line of storms can be solid, or there can be
gaps and breaks in the line. Squall lines can produce hail up to golf-ball size, heavy rainfall, and weak
tornadoes, but they are best known as the producers of strong downdrafts. Occasionally, a strong
downburst will accelerate a portion of the squall line ahead of the rest of the line. This produces what is
called a bow echo. Bow echoes can develop with isolated cells as well as squall lines. Bow echoes are
easily detected on radar but are difficult to observe visually.

o Super-Cell Storm—A super-cell is a highly organized thunderstorm that poses a high threat to life and
property. It is similar to a single-cell storm in that it has one main updraft, but the updraft is extremely
strong, reaching speeds of 150 to 175 miles per hour. Super-cells are rare. The main characteristic that
sets them apart from other thunderstorms is the presence of rotation. The rotating updraft of a super-cell
(called a mesocyclone when visible on radar) helps the super-cell to produce extreme weather events,
such as giant hail (more than 2 inches in diameter), strong downbursts of 80 miles an hour or more, and
strong to violent tornadoes.

Lightning, which occurs in all thunderstorms, is an electrical discharge that results from the buildup of positive
and negative charges within a thunderstorm. When the buildup becomes strong enough, lightning appears as a
“bolt.” This flash of light usually occurs within the clouds or between the clouds and the ground. A bolt of
lightning instantaneously reaches temperatures approaching 50,000 °F. The rapid heating and cooling of air near
the lightning causes thunder.

In the United States, about 100 people are struck and killed by lightning each year. Lightning also causes forest
and brush fires and deaths and injuries to livestock and other animals. According to the National Lightning Safety
Institute, lightning causes more than 26,000 fires in the United States each year. The institute estimates property
damage, increased operating costs, production delays, and lost revenue from lightning and secondary effects to be
in excess of $6 billion per year. Impacts can be direct or indirect. “Lightning sieges” are extreme lightning events
in which lightning strikes multiple points at once. In August 2020, an estimated 12,000 lightning strikes caused a
set of fires known as the CZU Lightning Complex in San Mateo and Santa Cruz counties.
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14.1.6 Tornadoes

A tornado is a violently rotating column of air extending between, and in contact with, a cloud and the surface of
the earth. Tornadoes are often (but not always) visible as a funnel cloud. On a local-scale, tornadoes are the most
intense of all atmospheric circulations and wind can reach destructive speeds of more than 300 miles per hour
(mph). A tornado’s vortex is typically a few hundred meters in diameter, and damage paths can be up to 1 mile
wide and 50 miles long. Tornadoes can occur throughout the year at any time of day but are most frequent in the
spring during the late afternoon. As shown in Figure 14-2, California has a relatively low risk compared to states
in the midwestern and southern United States. Tornado severity classified on the Fujita Tornado Damage Scale is
shown in Table 14-1.

E Highest
High

Figure 14-2. Tornado Risk Areas in the Coterminous United States

Table 14-1. Operational Enhanced Fujita Scale

Enhanced Fujita Number 3-Second Gust (mph
0 65-85
1 86-110
2 111-135
3 136-165
4 166-200
B Over 200

Source: NOAA, 2018a
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14.1.7 Windstorms

Windstorms are generally short-duration events involving straight-line winds or gusts of over 50-60 mph, strong

enough to cause property damage. Damage from such winds accounts for half of all severe weather reports in the

lower 48 states. Wind speeds can reach up to 100 mph and can produce a damage path extending for hundreds of
miles. The Beaufort Wind Chart (Table 14-2) provides terminology and a description of potential wind impacts at
different levels (National Severe Storms Laboratory, 2018).

Table 14-2. Beaufort Wind Chart

Beaufort Range

Number mph Terminolog Description

0 0 Calm Calm. Smoke rises vertically.

1 1-3 Light air Wind motion visible in smoke.

2 4-7 Light breeze Wind felt on exposed skin. Leaves rustle.

3 8-12 Gentle breeze Leaves and smaller twigs in constant motion.

4 13-18 Moderate breeze Dust and loose paper is raised. Small branches begin to move.
5 19-24 Fresh breeze Smaller trees sway

6 25-31 Strong breeze Large branches in motion. Whistling heard in overhead wires. Umbrella use is difficult.
7 32-38 Near gale Whole trees in motion. Some difficulty when walking into the wind.
8 39-46 Gale Twigs broken from trees. Cars veer on road.

9 47-54 Sever gale Light structure damage.

10 55-63 Storm Trees uprooted. Considerable structural damage.

11 64-73 Violent storm Widespread structural damage.

12 74-95 Hurricane Considerable and widespread damage to structures.

Source: Lewis, 2018

There are seven types of damaging winds:

e Straight-line winds—Any thunderstorm wind that is not associated with rotation; this term is used
mainly to differentiate from tornado winds. Most thunderstorms produce some straight-line winds as a
result of outflow generated by the thunderstorm downdraft.

e Downdraft—A small-scale column of air that rapidly sinks toward the ground.

e Downburst—A strong downdraft with horizontal dimensions larger than 2.5 miles resulting in an
outward burst or damaging winds on or near the ground. Downburst winds may begin as a microburst and
spread out over a wider area, sometimes producing damage similar to a strong tornado. Although usually
associated with thunderstorms, downbursts can occur with showers too weak to produce thunder.

e  Microbursts—Microbursts are small concentrated downbursts that produce an outward burst of
damaging winds at the surface. Microbursts are generally less than 2.5 miles across and short-lived,
lasting only 5 to 10 minutes, with maximum wind speeds up to 168 mph. There are two kinds of
microbursts: wet and dry. A wet microburst is accompanied by heavy rain at the surface. Dry microbursts,
common in places like the high plains and the intermountain west, occur with little or no precipitation
reaching the ground.

¢ Gust front—The leading edge of rain-cooled air that clashes with warmer thunderstorm inflow. Gust
fronts are characterized by a wind shift, temperature drop, and gusty winds out ahead of a thunderstorm.
Sometimes the winds push air above them, forming a shelf cloud or detached roll cloud.
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e Derecho—A widespread thunderstorm wind caused when new thunderstorms form along the leading
edge of an outflow boundary (the boundary formed by horizontal spreading of thunderstorm-cooled air).
The word “derecho” is of Spanish origin and means “straight ahead.” Thunderstorms feed on the
boundary and continue to reproduce. Derechos typically occur in summer when complexes of
thunderstorms form over plains, producing heavy rain and severe wind. The damaging winds can last a
long time and cover a large area.

e Bow Echo—A linear wind front bent outward in a bow shape. Damaging straight-line winds often occur
near the center of a bow echo. Bow echoes can be 200 miles long, last for several hours, and produce
extensive wind damage at the ground.

Windstorms can result in collapsed or damaged buildings, damaged or blocked roads and bridges, damaged traffic
signals, streetlights, and parks, and other damage. Wind speeds as low as 32 mph can cause structural damage,
and winds of 100 mph can destroy wood-frame structures. They can also cause direct losses to buildings, people,
and vital equipment. There are direct consequences to the local economy resulting from windstorms and the
associated physical damage and interrupted services.

Wind pressure can create a direct and frontal assault on a structure, pushing walls, doors, and windows inward.
Conversely, passing currents can create lift and suction forces that act to pull building components and surfaces
outward. As positive and negative forces impact a building’s doors, windows, and walls, the result can be roof or
building component failures and considerable structural damage. The effects of winds are magnified in the upper
levels of multi-story structures.

Debris carried along by extreme winds can contribute directly to loss of life and indirectly to the failure of
protective building envelopes. Falling trees and branches can damage buildings, power lines, and other property
and infrastructure. Tree limbs breaking in winds of only 45 mph can be thrown over 75 feet, so overhead power
lines can be damaged even in relatively minor windstorm events. During wet winters, saturated soils cause trees to
become less stable and more vulnerable to uprooting from high winds. Utility lines brought down by summer
thunderstorms have also been known to cause fires, which start in dry roadside vegetation. Electric power lines
falling down to the pavement create the possibility of lethal electric shock.

Downed trees and power lines, and damaged property also can be major hindrances to emergency response and
disaster recovery. Emergency response operations can be complicated when roads are blocked or when power
supplies are interrupted. Industry and commerce can suffer losses from interruptions in electric service and from
extended road closures.

14.1.8 Secondary Hazards

Major riverine or urban flooding can result from heavy rain (see Chapter 11 for more information on flooding).
Rain falling on saturated soils on slopes or on areas recently burned by wildfire may lead to landslides (see
Chapter 12 for more information on landslides). Lightning during thunderstorms presents a risk of starting a
wildfire (see Chapter 16 for more information on wildfires). Storms can also exacerbate existing areas of
vulnerability, such as increasing the frequency of erosion along coastal cliffs.

Poor air quality is a secondary impact of severe weather. During heat waves, the air becomes stagnant and traps

emitted pollutants, often resulting in increases in surface ozone. Heat waves and drought also dry out vegetation
and provide more fuel for wildfires whose smoke is a serious medical hazard. One type of cold wave also allows
air pollution to accumulate (National Centers for Environmental Information, 2021a).

TETRA TECH 14-7



2021 Multijurisdictional Local Hazard Mitigation Plan

14.2 HAZARD PROFILE

14.2.1 Past Events

Appendix F lists past severe weather events in San Mateo County as recorded by NOAA since 1950. Table 14-3
summarizes those for which deaths, injuries, or property damage were reported or a federal disaster declaration
was issued.

14.2.2 Location

Severe weather events have the potential to happen anywhere in San Mateo County. Communities in low-lying
areas next to streams or lakes are more susceptible to flooding. Regions near San Francisco Bay are more likely to
experience fog. Wind events are most damaging to areas that are heavily wooded. PSPS events can occur
anywhere that relies on electrical power from an outside source. There is no clearly defined extent and location
mapping available for atmospheric rivers, fog, or tornado. The extent discussion for these hazards is addressed
under in Section 14.2.4 (Severity).

Extreme Heat

Climate Ready San Mateo County has created an interactive tool that includes climate scenarios for extreme heat,
showing average temperatures and average number of high heat days per year across the county (County of San
Mateo Office of Sustainability, 2021). The countywide temperature distribution for a base year (1995) is shown in
Figure 14-3. Highest temperatures are found in the urban lowlands along the south Bay shore and in an area
extending southeast from the coastline between Pescadero and San Gregorio. Temperatures are cooler along the
mountain ridge extending northwest to southeast across the center of the county.

Windstorms

All of San Mateo County is subject to high winds from thunderstorms, tornadoes, and other severe weather
events. According to the FEMA Winds Zones of the United States map (Figure 14-4), San Mateo County is
located in Wind Zone I, where wind speeds can reach up to 130 mph. The map indicates the strength of
windstorms in the United States, and the general location of the most wind activity. This is based on 40 years of
tornado data and 100 years of hurricane data, collected by FEMA.

Tornadoes

Tornadoes have been documented in every state in the United States, and on every continent with the exception of
Antarctica. Approximately 1,200 tornadoes occur in the United States each year, with the central portion of the
country experiencing the most. Tornadoes can occur at any time of the year, with peak seasons at different times
for different states (National Severe Storms Laboratory, 2018). As noted earlier, the State of California and San
Mateo County have a lower risk for tornados than elsewhere in the country. Tornado risk within the County is
fairly equal across the region; historical tornado events have been documented on both the bayside and coastal
region of the County. Community members near the Pacific Ocean or the San Francisco Bay (as opposed to the
central area of the County) may be at a slightly higher risk for tornados; however, historical data is not
sufficiently exhaustive enough to confirm this potential trend. Tornadoes are usually localized; however, severe
thunderstorms can result in conditions favorable to the formation of numerous or long-lived tornadoes.

14-8 TETRA TECH



Severe Weather

Table 14-3. Severe Weather Events in San Mateo County Since 1950

Disaster
Deaths or | Property |Declaration
Injuries #
April 1, 1958 Tornado 0 $825,030 N/A
October 24, 1962 Severe storms Not reported Not reported  DR-138
December 19, 1981 — January 8, 1983 Severe storms, flood, mudslides, high tide Not reported ' Not reported  DR-651
January 21 — March 30, 1983 Coastal storms, floods, slides, tornadoes Not reported Not reported  DR-677
February 12 - March 10, 1986 Severe storms, flooding Not reported  Not reported  DR-758
March 10, 1986 Tornado 0 $30 N/A
December 19, 1990 - January 3, 1991 Severe freeze Not reported ' Not reported DR-894
January 3 - February 10, 1995 Severe winter storms, flooding, landslides, mud flows  Not reported Not reported DR-1044
February 13, 1995 — April 19, 1995 Severe winter storms, flooding, landslides, mud flows | Not reported Not reported = DR-1046
December 28, 1996 — April 1, 1997 Severe storms, flooding, mud, and landslides Not reported Not reported DR-1155
January 2, 1998 Heavy rain 12 Injuries $0 N/A
January 11, 1998 Heavy rain 1 Death $0 N/A
February 2 — April 30, 1998 Severe winter storms and flooding Not reported ' Not reported  DR-1203
February 13, 2000 Heavy rain 0 $2,000,000 N/A
October 19, 2004 Thunderstorm wind 0 $50,000 N/A
March 20, 2005 Tornado 0 $800,000 N/A
December 17, 2005 - January 3, 2006 Severe storms, flooding, mudslides, landslides Not reported ' Not reported  DR-1628
February 27, 2006 High wind 1 Death $0 N/A
March 29 - April 16, 2006 Severe storms, flooding, landslides, mudslides Not reported  Not reported  DR-1646
February 15, 2009 High wind 0 $25,000 N/A
April 14, 2009 High wind 0 $80,000 N/A
May 2, 2009 Dense fog 0 $25,000 N/A
May 17, 2009 Heat 0 $10,000 N/A
October 13, 2009 High wind 0 $3,400,000 N/A
October 13, 2009 Heavy rain 3 Injuries, 1 = $100,000 N/A
Death

January 18, 2010 High wind 0 $230,000 N/A
January 19, 2010 High wind 0 $40,000 N/A
January 20, 2010 High wind 0 $260,000 N/A
January 20, 2010 Thunderstorm wind 1 Injury $0 N/A
December 28, 2010 High wind 0 $15,000 N/A
February 15, 2011 High wind 0 $150,000 N/A
March 14, 2012 Heavy rain 5 Injuries $50,000 N/A
November 28, 2012 High wind 0 $1,000 N/A
April 8, 2013 Heavy rain 0 $1,000 N/A
January 18 - 23, 2017 Severe winter storms, flooding, and mudslides Not reported ' Not reported  DR-4305
February 1 -23, 2017 Severe winter storms, flooding, and mudslides Not reported Not reported  DR-4308
September 1, 2017 Excessive heat 3 Not reported N/A

Sources: NOAA, 2021; San Francisco CBS Local, 2014; Patch.Com, 2011, 2015, Banjo.com, 2014, ABC30.com, 2011; Inside the Bay
Area, 2010
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Figure 14-3. Average High Temperature Across San Mateo County in 1995
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Source: FEMA 2010
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Figure 14-4. Wind Zones in the United States

Fog

The Pacific, Atlantic Canada, and New England coastlines, along with the valleys and hills in the Appalachian
Mountains, are the areas most prone to fog on the North American continent (Keller, 2008). San Mateo County,
therefore, is more likely to experience fog than many other parts of the country.

Additionally, the Bay Area, including San Mateo County, has a unique topography that when combined with the
California climate and nearby bay/maritime resources, creates multiple microclimates. Microclimates are small
but distinct climates within a larger area. Temperature differences of as much as 10 to 20°F can be found only
miles apart in the Bay Area, and those differences can grow significantly from one end of the region to another. In
spring 2001, Half Moon Bay documented temperatures in the 50s while Antioch in Contra Costa County had
temperatures of around 100°F (SF Gate, 2001).
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Microclimates are significant in the case of fog events because some locations can experience fog while clear
skies predominate only a few miles away. Western breezes may bring fog from the ocean, but it will be blocked
from passing certain points by mountainous ridges. Even the type of fog in microclimates may vary; some regions
are more prone to experience radiation fog, while others only receive a canopy of high fog. This is usually based
on the proximity of the location to mountains, ridges, fault lines, and water sources, among other factors.

Heavy Rain

The frequency of heavy rain events remained fairly consistent between 1910 and the 1980s; however, it has risen
substantially since then. Certain locations have noted more significant increases in heavy rain events than others.
Most notably, the Northeast and Midwest have experienced the greatest changes, although the Southeast, Great
Plains, Northwest, Alaska, and Southwest have also noted increases. Although San Mateo County experiences
heavy rain events, it is at a reduced level compared to other parts of the country.

Thunderstorms

Thunderstorms affect relatively small localized areas, rather than large regions like winter storms and extreme
temperature events. Thunderstorms can strike in all regions of the United States; however, they are most common
in the central and southern states. The atmospheric conditions in these regions of the country are ideal for
generating these powerful storms. It is estimated that there are as many as 40,000 thunderstorms each day
worldwide. The most thunderstorms are seen in the southeast United States, with Florida having the highest
incidences (80 to over 100 thunderstorm days each year). San Mateo County can experience an average of 10
thunderstorm days each year.

The entire extent of San Mateo County is exposed to some degree of lightning hazard, though exposed points of
high elevation have significantly higher frequency of occurrence. As noted earlier, lightning instances in the
County have only been associated with other storm events and not as a standalone hazard.

14.2.3 Frequency

All Events

The planning area can expect to experience adverse impacts from some type of severe weather event at least
annually. Using the historical data presented in Appendix F, recurrence probabilities for the primary local types of
severe weather events are as shown in Table 14-4.

Table 14-4. Recurrence Probabilities for Severe Weather Events

Severe Weather Event Time Frame (Years) | # of Events over Timeframe | Recurrence Interval | % Annual Chance
Heavy Rain (Atmospheric River) 70 18 233 years 0.43
Extreme Heat 14 & 32 years 3

Fog 70 8 601 years 0.17
Public Safety Power Shutoffs *3 7 1 years 100
Thunderstorms 70 23 175 years 0.57
Tornados 70 4 1,132 years 0.09
Windstorms 70 118 1 year 100

Based on PG&E Statistics for the Bay Area
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High-Heat Days

All of San Mateo County is projected to experience more high-heat days (above 100 °F) in the future. Air
temperatures are expected to increase by 5 °F by 2070 due to climate change. Climate Ready developed extreme
heat models using data from Cal Adapt and the California Department of Water Resources. The data were
analyzed to identify changes between a baseline year of 1995 and projected changes due to climate change over a
35-year period (through 2030) and a 75-year period (through 2070). The heat-specific datasets were integrated
into a model that assessed how temperature increases would negatively impact communities, key infrastructure,
and facilities across the County.

Table 14-5 shows the average number of high-heat days by jurisdiction as observed in 1995 (baseline year) and
projected for 2030 and 2070. Modeling suggests the average number of high heat days will increase for many
jurisdictions across the county, some by as many as four days.

Table 14-5. High-Heat Days per Year in San Mateo County
High-Heat Days per Year

905 | 2030

Atherton 2 3 6
Belmont 1 2 4
Brisbane 1 1 1
Burlingame 1 1 1
Colma 1 1 1
Daly City 1 1 1
East Palo Alto 2 3 6
Foster City 2 3 6
Half Moon Bay 1 2 3
Hillsborough 1 1 2
Menlo Park 2 3 6
Millbrae 1 1 1
North Fair Oaks* 2 3 6
Pacifica 1 1 1
Pescadero* 2 3 5
Portola Valley 1 2 4
Princeton 1 2 3
Redwood City 2 3 6
San Bruno 1 1 1
San Carlos 2 3 B
San Mateo City 1 2 4
South San Francisco 1 1 1
Woodside 2 3 5
Unincorporated County 1 2 3
Average 1 2 3

*Unincorporated San Mateo County

The greatest changes in number of high heat days from 1995 to 2070 are projected to occur in Atherton, East Palo
Alto, Foster City, Menlo Park, North Fair Oaks, and Redwood City. Impacts in these areas could be especially
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severe if all six days of high heat occurred consecutively, resulting in a heat wave. On average countywide, the
average number of high-heat days is expected to increase from one per year in 1995 to three per year in 2070.
Figure 14-5 shows the distribution of high heat days projected for 2030 and for 2070 in San Mateo County due to

climate change.
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Figure 14-5. Extreme Heat Projections for San Mateo County
14.2.4 Severity

The most common problems associated with severe storms are immobility and loss of utilities. Fatalities are
uncommon but can occur, especially in extreme heat events. Roads may become impassable due to flooding,
downed trees, or a landslide. Power lines may be downed due to high winds, and services such as water or phone
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may not be able to operate without power. Lightning can cause severe damage and injury. Physical damage to
homes and facilities can be caused by wind or flooding.

Extreme Heat

Extreme heat can be dangerous to anyone without proper hydration or cooling, and can trigger health conditions,
such as heat exhaustion, heat stroke and respiratory problems. One reason for this is that higher temperatures
contribute to the build-up of harmful air pollutants. The impacts of heat are higher for vulnerable populations,
including elderly, children, pregnant women, people with disabilities, outdoor and agricultural workers, and
homeless people. Extreme heat has disproportionate impacts on socially vulnerable communities, on individuals
who do not live or work in climate-controlled conditions (i.e., farm and outdoor workers), who rely on public or
multi-modal means of transportation like walking or biking, or that have pre-existing medical conditions or
disabilities.

Extreme heat can adversely impact transportation infrastructure, such as causing the softening and expansion of
asphalt surfaces, resulting in buckling, potholed and rutted roads. Impacts on roadways and rail lines can lead to
closures and travel delays in the short term and accelerate the breaking down of infrastructure in the long term.

Sustained temperatures above 100°F may cause train tracks to expand, resulting in the buckling of rail lines and
the derailing of trains. Several factors determine whether speed restrictions will be placed on a commuter railway
during an extreme heat event, including the duration of high air temperatures, the resulting temperature of the
metal tracks, the exposure of the tracks to direct sun, and the compression of the tracks by running trains. BART
and Caltrain cannot operate at full capacity during high heat events due to risks such as the buckling of railway
networks that may result in train derailment or the malfunction of track and signal sensors, resulting in route
closures or delays. The reduced quality of roadways may impact bus routes, while the duration riders can wait at
bus stops may increase by extreme heat, increasing exposure of commuters to high temperatures. Extreme heat
can impact resident’s ability to bike to work, causing increased pressure on public transportation.

Fog

While fog is not likely to damage property or lead to large impacts on the population within the planning area,
reduced visibility caused by fog can impact transportation in the planning area. Highway accidents involving fog
are often chain-reaction collisions involving dozens or even hundreds of vehicles, frequently accompanied by
high casualty figures.

Windstorms

Windstorms can be a frequent problem in the planning area and have been known to cause damage to utilities.
The predicted wind speed given in wind warnings issued by the National Weather Service (NWS) is for a one-
minute average; gusts may be 25 to 30 percent higher. Lower wind speeds typical in the lower valleys are still
high enough to knock down trees and power lines and cause other property damage. Higher elevations in the
County can experience much higher winds under more varied conditions.

Tornadoes

Tornadoes are potentially the most dangerous of local storms, but they are not common in the planning area. If a
major tornado were to strike within the populated areas of the County, damage could be widespread. Businesses
could be forced to close for an extended period or permanently, fatalities could be high, many people could be
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homeless for an extended period, and routine services such as telephone or power could be disrupted. Buildings
may be damaged or destroyed. Because the County has never experienced a tornado more severe than an EF1,
however, such severity is unlikely.

Heavy Rain (Atmospheric Rivers)

Heavy rain in San Mateo County can have significant impacts, including crop damage, soil erosion, and increased
risk of flood. Stormwater runoff from heavy rains can also impair water quality by washing pollutants into water
bodies. Soil erosion, particularly along the coast, is a significant concern for San Mateo County, and is further
explored in the landslide and flood hazard profiles. The largest impacts from atmospheric river events would be
flooding associated with the abundance of rainfall. The severity of this hazard is addressed in the flood chapter of
this plan, in Section 11.2.7.

Thunderstorms

Thunderstorms carry the same risks as heavy rain events, and depending on the type of storm, they can also serve
as breeding grounds for tornados, lightning, and heavy winds, increasing risk of injury and property damage
(Keller, 2008).

Lightning severity is typically investigated for both property damage and life safety (injuries and fatalities). The
number of reported injuries from lightning is likely to be low, and County infrastructure losses can equate to up to
thousands of dollars each year. The relationship of lighting to wildfire ignitions in the County increases the
significance of this hazard. There are no recorded instances of lightning appearing alone (without a storm) in San
Mateo County, and any lightning damage is likely to be compounded by other storm damage.

PSPS Events

The total costs of a PSPS event are not limited to the amount spent by the executing utility; they also encompass
the societal harm that comes from losing electricity, which is more challenging to quantify. For residential
customers, costs could come from replacing spoiled food, losing air conditioning (particularly for vulnerable
populations), emotional distress, etc. For commercial and industrial customers, the main cost comes from lost
revenue and production, but also includes the costs of installing backup power. Hospitals may rely on backup
generation, and municipal governments might have to coordinate responses without power. When choosing to de-
energize, the utility is choosing to create a controlled “disaster” in lieu of risking a larger, uncontrollable line-
sparked wildfire, for which they would be liable. These conflicting interests between individual customers, public
safety, and fiscal solvency have forced utilities to make difficult choices beyond those typically expected for an
electric company (Wharton University, 2020).

14.2.5 Warning Time

Meteorologists can often predict the likelihood of a severe storm or other severe weather event. This can give
several days of warning time. However, meteorologists cannot predict the exact time of onset or severity of the
storm. Some storms may come on more quickly and have only a few hours of warning time. The San Francisco
Bay Area Weather Forecast Office of the NWS monitors weather stations and issue watches and warnings when
appropriate to alert government agencies and the public of possible or impending weather events. The watches
and warnings are broadcast over NOAA weather radio and are forwarded to the local media for retransmission
using the Emergency Alert System.

14-16 TETRA TECH



Severe Weather

14.3 EXPOSURE AND VULNERABILITY

All people and property and the entire environment of the planning area are exposed to some degree to the severe
weather hazard.

14.3.1 Population

The most common problems associated with severe weather events are immobility and loss of utilities. Although
all populations in the planning area are exposed to severe weather events, some populations are more vulnerable.
Vulnerable populations are the elderly, low income or linguistically isolated populations, people with life-
threatening illnesses, and community members living in areas that are isolated from major roads. Power outages
can be life threatening to those dependent on electricity for life support. Populations living at higher elevations
with large stands of trees or power lines may be more susceptible to wind damage and black out, while
populations in low-lying areas are at risk for possible flooding. In general, populations who lack adequate shelter
during severe weather events, those who are reliant on sustained sources of power in order to survive, and those
who live in isolated areas with limited ingress and egress options are the most vulnerable.

To apply an equity lens to this assessment, an analysis was performed using the SoVI ratings (see Section 7.2.2)
of the entire planning area population. Detailed results are in Appendix E and are summarized for the overall
planning area in Table 14-6.

Table 14-6. Distribution of Population Exposed to Severe Weather Hazard by SoVI Rating

Population Living in Exposed Areas Having the SoVI Rating Shown

Number of People % of Total Exposed Population

SoVI Rating

Very High 133,222 18.54%
Relatively High 192,062 26.73%
Relatively Moderate 175,116 24.37%
Relatively Low 118,629 16.51%
Very Low 99,422 13.85%

Socially vulnerable communities may be particularly at risk of extreme heat due to increased prevalence of
preexisting health conditions and greater reliance on public transportation, and because they tend to live urban
areas with limited vegetation, exposing them more acutely to the stresses of heat. In addition to living in hotter
neighborhoods, socially vulnerable communities tend to face barriers adapting to extreme heat events, such as the
increased cost of operating an in-home air conditioning unit at a higher level or for an extended period of time, or
they may lack access to a cooling center. In addition, socially vulnerable communities may not be able to afford to
cool work or living spaces or may be forced to choose between air conditioning and necessities like food and rent.
People with limited English proficiency, people with disabilities and older adults may be more vulnerable as they
may not receive heat outreach information and emergency notifications due to language or other accessibility
obstacles. Extreme heat-related illnesses and fatalities are preventable if adequately prepared for.

14.3.2 Property

All property is vulnerable during severe weather events, but properties in poor condition or in particularly
vulnerable locations may risk the most damage. The most common impacts of specific weather event types on
property are as follows:
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e Windstorm—Mobile homes can be seriously damaged by wind gusts over 80 mph, even if they are
anchored (National Severe Storms Laboratory, 2018). Properties at higher elevations or on ridges may be
more prone to wind damage. Falling trees can result in significant damage to structures.

e Tornado—A major tornado could cause widespread damage to property in the planning area, but such an
event is unlikely. Tornadoes of sufficient magnitude to cause significant property damage have not
historically occurred with the planning area (no recorded events with a magnitude greater than F0), so the
vulnerability of the planning area to this hazard is considered to be low.

e Fog—Fog is not likely to damage property, with the exception of motor vehicles that get into accidents
because of poor visibility.

e Heavy Rain—Damage from heavy rain in the planning area is most likely to be related to secondary
hazards accompanying the event, such as flooding or landslides

e Thunderstorms—Damage from thunderstorms in the planning area is most likely to be related to
secondary hazards accompanying the event, such as flooding, landslides, or damaging winds. If lightning
directly strikes a building, it may cause substantial damage and may even set the structure on fire.

No modeling is available for quantitative loss estimations for the severe weather hazard. Instead, loss estimates
were developed representing 1 percent, 3 percent, and 5 percent of the replacement value of exposed structures:

e Loss of 1 percent of planning area replacement value—3$1.9 billion
e Loss of 3 percent of planning area replacement value—$ 5.7 billion

e Loss of 5 percent of planning area replacement value—3$9.6 billion

14.3.3 Critical Facilities

All critical facilities are vulnerable during severe weather events, especially those that lack backup power
generation capabilities. When facilities supplying power to planning area land line telephone systems are
frequently disrupted, significant issues arise with communication in the planning area. In addition, some facilities
are particularly vulnerable to specific types of severe weather events:

e Windstorms—Facilities located near trees or power lines that are likely to fall are also vulnerable. Roads
and other transportation infrastructure could be blocked by downed trees or other debris.

e Tornado—Ceritical facilities in the direct path of a tornado would be particularly vulnerable.

¢ Heavy Rain or Thunderstorm—Facilities located in areas prone to localized or major flooding are
vulnerable. Transportation systems are vulnerable to disruption from secondary hazards such as flooding
or landslides.

e Extreme Heat—Transportation systems are vulnerable to the impacts of extreme heat on facility
function.

14.3.4 Environment

The environment is highly vulnerable to severe weather events. Natural habitats such as streams and trees exposed
to the elements during a severe storm risk major damage. Prolonged rains can saturate soils and lead to slope
failure. Flood events caused by severe weather can produce river channel migration or damage riparian habitat.
Storm surges can erode beachfront bluffs and redistribute sediment loads.
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14.4 FUTURE TRENDS IN DEVELOPMENT

All future development will be affected by severe weather events. The ability to withstand impacts lies in sound
land use practices and consistent enforcement of codes and regulations for new construction. The planning
partners have adopted the International Building Code in response to California mandates. This code is equipped
to deal with the impacts of severe weather events. Land use policies identified in general plans within the
planning area also address many of the secondary impacts (flood and landslide) of the severe weather hazard.
With these tools, the planning partners are well equipped to deal with future growth and the associated impacts of
severe weather.

Many of the impacts associated with severe weather hazards can be addressed through proactive planning and the
use of best available information in making land use decisions. San Mateo County achieves this goal through the
implementation of its Shared Vision. Participating cities can incorporate these concerns into their general plans.
Implementation of these guidelines and goals, along with other programs such as building code enforcement,
public information, and early warning, will help San Mateo County manage the likely impacts of severe weather
as the County expands and grows.

14.5 SCENARIO

Impacts of severe weather can be significant, particularly when secondary hazards of flood and landslide occur. A
worst-case event would involve prolonged high winds accompanied by thunderstorms. Such an event would have
both short-term and longer-term effects. Initially, schools and roads would be closed due to power outages caused
by high winds and downed tree obstructions. In more rural areas, some subdivisions could experience limited
ingress and egress. Prolonged rain could produce flooding, overtopped culverts with ponded water on roads, and
landslides on steep slopes. Significant erosion and landslides along the coast may occur, further increasing the
vulnerability of community members living right on the edge of coastal cliffs. Flooding and landslides could
obstruct roads and bridges, isolating community members. Fog after the storm, resulting from the heavy moisture
still in the area, could increase traffic accidents as visibility worsens.

14.6 ISSUES

Severe local storms are probably the most common widespread hazard. They affect large numbers of people in the
planning area when they occur. Severe storms can quickly overwhelm city and county resources. Community
members should be prepared for these types of storms: family plans should be developed, disaster kits should be
put in homes, workplaces, schools and cars, and every family member should be taught how to shut off household
utilities. Initiating early dismissal from schools and business is an effective mitigation measure and should be
encouraged.

Severe weather cannot be prevented, but measures can be taken to mitigate the effects. Critical facilities can be
hardened to prevent damage during an event. The secondary effect of flooding can be addressed through
decreasing runoff and water velocity. Important issues associated with severe weather in the San Mateo County
planning area include the following:

¢ Redundancy of power supply throughout the planning area must be evaluated to better understand what
areas may be vulnerable.
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e  Although primarily thought of as an urban area, the County has a larger physical land mass containing
rural communities and must also consider the needs of these community members (as well as their
possible isolation during storm events).

e Public education on dealing with the impacts of severe weather needs to continue to be provided so that
community members can be better informed and prepared for severe weather events. In particular, fog
should be considered, since fog may be downplayed despite its potential for transportation accidents.

e Debris management (downed trees, etc.) must be addressed, because debris can impact the severity of
severe weather events, requires coordination efforts, and may require additional funding.

o The effects of climate change may result in an increase of heavy rain or more intense storm events and
will likely lead to increased temperatures and changes in overall precipitation amounts.

e Older building stock in the planning area is built to low code standards or none at all. These structures
could be highly vulnerable to severe winter weather effects.

e Urban forest management programs should be evaluated to help reduce impacts from forest-related
damages.
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15. TSUNAMI

15.1 GENERAL BACKGROUND

A tsunami is a series of high-energy waves that radiate outward like pond ripples from an area where a generating
event occurs, arriving at shorelines over an extended period. Tsunamis can be induced by earthquakes, landslides,
and submarine volcanic explosions (see Figure 15-1). Tsunamis are typically classified as local or distant,
depending on the location of their source in comparison to where waves occur:

o The waves nearest to the generating source represent a local tsunami. Such events have minimal warning
time, leaving few options except to run to high ground after a strong, prolonged local earthquake. Damage
from the tsunami adds to damage from the triggering earthquake due to ground shaking, surface faulting,
liquefaction, and landslides.

e The waves far from the generating source represent a distant tsunami. Distant tsunamis may travel for
hours before striking a coastline, giving a community a chance to implement evacuation plans if a
warning is received.
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Figure 15-1. Common Sources of Tsunamis

In the open ocean, a tsunami may be only a few inches or feet high, but it can travel with speeds approaching

600 miles per hour. As a tsunami enters the shoaling waters near a coastline, its speed diminishes, its wavelength
decreases, and its height increases greatly. At the shoreline, tsunamis may take the form of a fast-rising tide, a
cresting wave, or a bore (a large, turbulent wall-like wave). The bore phenomenon resembles a step-like change in
the water level that advances rapidly (from 10 to 60 miles per hour). The first wave is usually followed by several
larger and more destructive waves.

15.1.1 Factors Affecting Tsunami Impact

The configuration of the coastline, the shape of the ocean floor, and the characteristics of advancing waves play
important roles in the destructiveness of the waves. Bays, sounds, inlets, rivers, streams, offshore canyons,
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islands, and flood control channels may alter the level of damage. Offshore canyons can focus tsunami wave
energy, and islands can filter the energy. A tsunami wave entering a flood control channel could reach a mile or
more inland, especially if it enters at high tide. The orientation of the coastline determines whether the waves
strike head-on or are refracted from other parts of the coastline. A wave may be small at one point and much
larger at others. The inundation area for a tsunami event is often described as runup as illustrated in Figure 15-2.

Source: UNESCO, Retrieved from Different Directions: Tsunami, n.d.
Inundation
line or

limit
1

TSUNAM/

water level RUN-UP

U
INUNDATION
HORIZONTAL FLOODING
DATUM is mean sea level Maximum Water Level may be
or mean low water at time located at shoreline or the inundation
tsunami attack. line or anywhere in between.

Figure 15-2. Runup Distance and Height in Relation to the Datum and Shoreline

15.1.2 Secondary Hazards

Seiches are a potential secondary hazard from tsunamis. Seiches are standing waves oscillating in a body of water,
and they can form in any enclosed or semi-enclosed body of water, including San Francisco Bay. They typically
result from strong winds and rapid changes in atmosphere pressure, which push the water from one end of the
enclosure to the other. When the wind stops, the water rebounds to the other side and then continues to oscillate
for hours or days. Tsunamis, earthquakes, and severe storm fronts can also cause seiches.

The destructive potential associated with seiches is exemplified through one from 1844, where a 22-foot seiche in
Lake Erie breached a 14-foot sea wall, killed 78 people, and dammed the ice to the extent that the Niagara Falls
temporarily stopped flowing (NOAA, 2021a). While seiches are not as common in the San Francisco Bay as they
are in the Great Lakes, bayside communities should still be mindful of this potential hazard and recommend
community members avoid close proximity to the bay for several days after a tsunami.
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15.2 HAZARD PROFILE
15.2.1 Past Events

Table 15-1 lists known tsunami events that have struck the County or one of its jurisdictions since 1859. The
California Department of Conservation maintains a list of tsunamis in the state, including San Francisco or other
Bay Area entities. Some tsunamis have struck San Francisco or other parts of the Bay Area but not San Mateo
County; those events were not identified in Table 15-1.

Table 15-1. Tsunami Events in San Mateo County

FEMA Declaration
San Mateo County
Designated? | Description
September N/A N/A A tsunami originating in Northern California hit Half Moon Bay, with a waves 4.6 meters
24,1859 high.
April 1, 1946 N/A N/A An M-7.3 earthquake in the East Aleutian Islands (Alaska) triggered a tsunami that struck
California. Wave heights of 2.6 meters were recorded in Half Moon Bay.
May 22,1960  N/A N/A An M-9.5 earthquake in Central Chile triggered a tsunami that reached San Mateo
County. Wave heights of 1.2 meters were recorded in Pacifica.
March 28, N/A N/A An M-9.2 earthquake off the Gulf of Alaska triggered a tsunami that reached San Mateo
1964 County. Wave heights of 1.4 meters were recorded in Pacifica. The tsunami arrived in
San Francisco 5 hours and 6 minutes after the triggering event.
February 27, N/A N/A An M-8.8 earthquake in Central Chile triggered a tsunami that reached San Mateo
2010 County. Wave heights of 0.6 meter were recorded in Half Moon Bay.
March 11, DR-1968 No A magnitude 8.9 earthquake near Honshu, Japan generated a tsunami significantly
2011 affecting California on March 11, 2011. Wave heights were recorded at 0.7 meters in Half

Moon Bay and 1 meter in Pacifica. The tsunami damaged six boat slips and three docks,
and snapped a wooden piling at the Berkeley Marina.

Sources: FEMA, NOAA Storm Events Database, California Department of Conservation

More than 80 tsunamis have been recorded or observed in California, according to state records; however, many
of these events were small and led to little or no damage. All tsunamis from the past century have been distant,
not local. That is, they have all resulted from earthquakes far across the Pacific basin (as opposed to earthquakes
near the American coastline). The most noteworthy tsunamis in California include:

e January 26, 1700 (Local Tsunami)—An estimated M-9 earthquake ruptured the entire length of the
Cascadia Subduction Zone, causing tsunami waves up to 50 feet in parts of northern California. Scientists
have reconstructed the event from geologic evidence and oral Native American histories, as well as
Japanese documents describing a tsunami that hit Japan’s coastline that same day.

e December 21, 1812 (Local Tsunami)—A tsunami struck the Santa Barbara and Ventura coastlines not
long after an earthquake was felt in the area. The tsunami inundated lowland areas and damaged local
ships. Some debate exists as to whether the tsunami was earthquake-induced or the result of a submarine
landslide triggered by the earthquake.

o April 1, 1946 (Distant Tsunami)—An M-8.8 earthquake in the Aleutian Islands generated a tsunami that
caused damage along the coast of California, including flooding more than 1,000 feet inland in Half
Moon Bay.
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e March 28, 1964 (Distant Tsunami)—An M-9.2 earthquake in Anchorage, Alaska, generated a tsunami
that struck the Pacific Northwest and northern California. Twelve people were killed in California, and a
surge approximately 20-feet high flooded 29 city blocks of Crescent City.

e March 11, 2011 (Distant Tsunami)—An M-9.0 earthquake in Tohuku, Japan generated a moderate
tsunami in California. While the tsunami did not cause significant flooding, it did lead to one death and
more than $100 million in damages to 27 harbors statewide. The most significant damage occurred in
Crescent City and Santa Cruz.

15.2.2 Location

The California Department of Conservation maintains detailed tsunami inundation maps for San Mateo County
and other parts of the State. These maps are generated through computer modeling of the areas most likely to be
affected by a tsunami event and serve as an important preparedness tool. The tsunami hazard areas identified in
the mapping are based on a suite of tsunami sources, both local and distant, and does not, therefore, represent risk
from a single sources event. Tsunami risk areas are shown in Figure 15-3.

15.2.3 Frequency

The frequency of tsunamis is related to the frequency of the events that cause them, so it is similar to the
frequency of seismic or volcanic activities or landslides. Generally, four or five tsunamis occur every year in the
Pacific Basin, and those that are most damaging are generated in the Pacific waters off South America rather than
in the northern Pacific.

Based on risk factors for the County and past occurrences, it is highly likely that tsunamis will continue to strike
the coastline in San Mateo County. Tsunami probabilities are tied to earthquake and other geologic events;
however, not all earthquakes or submarine landslides will trigger a tsunami.

15.2.4 Severity

A tsunami’s size and speed, as well as the coastal area’s form and depth, affect the impact of the tsunami. At
some locations, the advancing turbulent wave front will be the most destructive part of the tsunami wave. In other
situations, the greatest damage will be caused by the outflow of water back to the sea between crests, sweeping
away items on the surface and undermining roads, buildings, bulkheads, and other structures. This outflow action
can carry enormous amounts of highly damaging debris, resulting in further destruction. Ships and boats, unless
moved away from shore, may be forced against breakwaters, wharves, and other craft, or be washed ashore and
left grounded after the withdrawal of the seawater (National Tsunami Hazard Mitigation Program, 2001).

15.2.5 Warning Time

Warning System

The tsunami warning system for the Pacific Ocean evolved from a program initiated in 1946. It is a cooperative
effort involving 26 countries with numerous seismic stations, water level stations and information distribution
centers. The National Weather Service operates two information distribution centers: The Pacific Tsunami
Warning Center in Ewa Beach, Hawaii; and the National Tsunami Warning Center covering the California coast
in Palmer, Alaska. The warning centers issue tsunami watches, warnings, and advisories. A watch is issued when
a large earthquake has occurred far away from the region and the threat is still being determined.
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A warning is issued when damaging tsunami waves inundating dry land are expected. An advisory is issued when
tsunami waves less than 1 meter high and dangerous strong currents will occur in harbors. The warning system is
activated when a Pacific basin earthquake of magnitude 6.5 occurs or an earthquake is widely felt along the North
American coast. When this occurs, the following sequence of actions occurs:

e Data is interpolated to determine epicenter and magnitude of the event.

e If the earthquake is of the right type, depth, magnitude, and is far away from California coast, a
TSUNAMI WATCH is typically issued for the California coastline.

e A TSUNAMI WATCH is upgraded to a TSUNAMI WARNING if tsunami wave heights are forecast to
be 1 meter or larger. A TSUNAMI ADVISORY is issued if tsunami wave heights are forecast to be
0.3 meters to less than 1 meter.

e Tsunami travel times are calculated, and the warning is transmitted to disseminating agencies who relay it
to the public.

e The National Tsunami Warning Center will cancel/expire watches, warnings, or advisories if tide gauges
and buoys indicate no significant tsunami was generated or if tsunami waves no longer meet the criteria
for at least 3 hours.

This system is not considered to be effective for communities close to the tsunami source, because the first wave
would arrive before the data can be processed and analyzed, and communications systems may be impacted by the
precipitating event. In this case, strong ground shaking would provide the first warning of a potential tsunami and
evacuations should begin immediately.

Visible Indications

Tsunamis are difficult to detect in the open ocean; with waves generally less than 3 feet high. The first visible
indication of an approaching tsunami may be either a rise or drop in water surface levels (National Tsunami
Hazard Mitigation Program, 2001):

e A drop in water level (draw down) can be caused by the trough preceding the advancing, large inbound
wave crest. Rapid draw down can create strong currents in harbor inlets and channels that can severely
damage coastal structures due to erosive scour around piers and pilings. As the water’s surface drops,
piers can be damaged by boats or ships straining at or breaking their mooring lines. The vessels can
overturn or sink due to strong currents, collisions with other objects, or impact with the harbor bottom.

e The advancing tsunami may initially arrive as a strong surge increasing the sea level. This can be similar
to the rising tide, but the tsunami surge rises faster and does not stop at the shoreline. Even if the wave
height appears to be small, 3 to 6 feet for example, the strength of the accompanying surge can be deadly.
Waist-high surges can cause strong currents that float cars, small structures, other debris, and hazardous
materials. Boats and debris are often carried inland by the surge and left stranded when the water recedes.

Estimated Travel Times

The NOAA National Center for Environmental Information website provides maps that show estimated travel
times to coastal locations for various tsunami-generating events. Figure 15-4 shows one example of the travel
time for a tsunami generated in Aburatsu, Japan to reach the planning area—approximately 11 hours.
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Figure 15-4. Potential Tsunami Travel Times in the Pacific Ocean, in Hours

15.3 EXPOSURE

Exposure and vulnerability to tsunami hazard were assessed by overlaying the mapped inundation area in Figure
15-3 with planning area features including general building stock and critical facilities. Detailed results by
jurisdiction are included in Appendix E; countywide summaries are provided below.

15.3.1 Population and Property

Table 15-2 summarizes the estimated population living in the evaluated tsunami inundation areas and the
estimated property exposure. Figure 15-5 shows the structure type of buildings in the inundation area. Residential
properties make up 88 percent of this exposure.
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Table 15-2. Exposed Population and Property in Evaluated Tsunami Inundation Areas

Population Exposed 12,085
% of Total Planning Area Population 1.6%
.
Acres of Inundated Area 80,060
Number of Buildings Exposed 4,083
Value of Exposed Structures $3,713,391,742
Value of Exposed Contents $3,130,163,691
Total Exposed Property Value $6,843,555,434
Total Exposed Value as % of Planning Area Total 3.6%
Residential
3594 00—

Government
7 Commercial
>/ | \ 378
Education . )
7 Religion Agriculture/ Industrial
7 Forestry 72
18

Figure 15-5. Number of Structures within the Tsunami Inundation Area by Occupancy Class

15.3.2 Critical Facilities

Figure 15-6 shows critical facilities located in the tsunami inundation zone by facility type. The total count of
critical facilities in the inundation zone (191) represents 8.5 percent of the planning area total of 2,236.

Hazardous Material Facilities

The planning area includes two structures in the tsunami hazard areas that contain hazardous materials. Containers
holding these materials can rupture and leak into the surrounding area during a tsunami event, having a disastrous
effect on the environment as well as community members.
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Figure 15-6. Critical Facilities in Tsunami Inundation Zones and Countywide

Roads

Roads are the primary resource for evacuation to higher ground before and during a tsunami. Blocked or damaged
roads can prevent access or cause isolation for community members and emergency service providers. Geospatial
analysis indicates the following major roads pass through the tsunami inundation areas and may be exposed to the
tsunami hazard:

e State Highway 1

e State Highway 92

e US Highway 101
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Bridges

Geospatial analysis identified 11 bridges that would be exposed to the tsunami hazard. Bridges exposed to
tsunami events can be extremely vulnerable because of the forces transmitted by the wave run-up and by the
impact of debris carried by the wave action.

Water/Sewer/Utilities

Water and sewer systems can be affected by the flooding associated with tsunami events. Floodwaters can back
up drainage systems, causing localized flooding. Culverts can be blocked by debris from flood events, also
causing localized urban flooding. Floodwaters can enter drinking water supplies, causing contamination. Sewer
systems can be backed up, causing wastes to spill into homes, neighborhoods, rivers and streams. The forces of
tsunami waves can damage aboveground utilities by knocking down power lines and radio/cellular
communication towers. Power generation facilities can be severely impaired by both the impact of the wave
action and the inundation of floodwaters.

15.3.3 Environment

All waterways and beaches would be exposed to the effects of a tsunami; inundation of water and introduction of
foreign debris could be hazardous to the environment. All wildlife inhabiting the area also is exposed.

15.4 VULNERABILITY
15.4.1 Population

Vulnerable populations are all populations within the tsunami inundation areas that are incapable of escaping the
area before floodwaters arrive. An analysis was performed using Hazus and the SoVI ratings (see Section 7.2.2)
of the population living in the mapped tsunami inundation areas. Detailed results by jurisdiction are in Appendix
E. Table 15-3 summarizes results for the overall planning area.

Table 15-3. Distribution of Population Exposed to Tsunami Hazard by SoVI Rating

Population Living in Exposed Areas Having the SoVI Rating

SoVI Rating Number of People % of Total Exposed Population
452

Very High 4.16%
Relatively High 911 8.39%
Relatively Moderate 4,229 38.98%
Relatively Low 5,258 48.47%
Very Low 0 0

Additional countywide results of the Hazus analysis are as follows:

e Number of displaced households = 7,362

e Number of people requiring short-term shelter = 415
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15.4.2 Property

Property Impacted

The impact of tsunami waves and the scouring associated with debris that may be carried in the water could be
damaging to all structures along beaches, low-lying coastal areas, tidal flats, and river deltas. The most vulnerable
are those in the front line of tsunami impact and those that are structurally unsound. The Hazus analysis indicated
that 73 percent of the exposed structures (2,978 structures) would be impacted by the modeled scenario event.

Damage Estimates

Table 15-4 summarizes Hazus estimates of tsunami damage in the planning area. The estimated damage value is
associated with the tsunami wave only; it does not include additional damage that may occur as a result of debris
battering structures as the tsunami wave rushes in and out of the inundation area or fires caused by an earthquake
and tsunami event. The debris estimate includes only structural debris and building finishes; it does not include
additional debris that may result from a tsunami event, such as from boats, trees, sediment, building contents,
bridges, or utility lines.

Table 15-4. Estimated Impact of a Tsunami Event in the Planning Area

Structure Debris (tons 31
Buildings Impactedd 2,978

Structure Value Damaged $785,192,914
Content Value Damaged $803,298,822
Total Value Damaged $1,588,491,736

Damage as % of Total Value 0.8%

a. ‘“Impacted” assumes floodwater over lowest finished floor

Structures that were built to current floodplain regulations in the tsunami inundation area may have some level of
protection, particularly if they were built to withstand wave action. In the unincorporated County, an estimated
79 percent of the housing units were built before the County entered the National Flood Insurance Program and
began enforcing floodplain regulations. It is unknown how many of these structures are located in tsunami
inundation areas. In addition to structure damage, ships moored at piers and in harbors often are swamped and
sunk or are left battered and stranded high on the shore.

15.4.3 Critical Facilities

Damage Estimates

Figure 15-7 shows the estimated damage to critical facilities from a tsunami event. The average amount of
damage to structures, measured as a percentage of total value, ranges from 5 to 36 percent of total value and
average damage to contents ranges from 15 to 100 percent, depending on critical facility category.
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Figure 15-7. Critical Facility Damage in the Tsunami Inundation Zone

Vulnerable Infrastructure

In addition to the vulnerable critical facilities identified by the Hazus analysis, the following infrastructure is also
generally vulnerable to damage:

o Water Proximate Infrastructure—Breakwaters and piers collapse, sometimes because of scouring
actions that sweep away their foundation material and sometimes because of the sheer impact of the
tsunami waves.

e Flood Control Systems—Floodwaters can back up drainage systems, causing localized flooding.
Culverts can be blocked by debris from tsunami events, also causing localized urban flooding.

o Utility Systems—Floodwaters can get into drinking water supplies, causing contamination. Sewer
systems can be backed up, causing waste to spill into homes, neighborhoods, rivers, and streams.
Tsunami waves can knock down power lines and radio/cellular communication towers. Power generation
facilities can be severely impacted by wave action and by inundation from floodwater.

15.4.4 Environment

Environmental impacts on local waterways and wildlife would be most significant in areas closest to the point of
impact. Areas near gas stations, industrial areas and facilities storing hazardous materials are vulnerable. The
vulnerability of aquatic habit and associated ecosystems in low-lying areas close to the coastline is high. Tsunami
waves can carry destructive debris and pollutants that can have devastating impacts on all facets of the
environment. Millions of dollars spent on habitat restoration and conservation in the planning area could be wiped
out by one significant tsunami. A tsunami event has the potential to alter the shoreline, depending on the force of
the run-up.
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Most environmental and ecological impacts from tsunamis derive from direct damage from the waves, which can
physically remove vegetation and wildlife, increase sediment load, and smother vegetation that is not physically
carried away. Other environmental impacts from tsunamis include chemical changes from saltwater intruding into
freshwater sources; eutrophication (enrichment) of water from increased runoff; and decomposition of vegetation,
wildlife, rotting property (boats or buildings) and unrecovered remains. Non-biodegradable waste, such as
plastics, can lead to a buildup in marine debris, and toxic wastes, if inadequately stored, may be released into the
environment. Lastly, exotic wildlife may be introduced or may escape into the local ecosystem.

15.5 FUTURE TRENDS IN DEVELOPMENT

The County and its planning partners are equipped to handle future growth within tsunami inundation areas. The
inundation maps provided by the California Department of Conservation offer jurisdictions a way to guide
development away from tsunami-prone areas. Additionally, all partners have committed to integrating their
general plans to this hazard mitigation plan. By coordinating their general plans, municipalities and the County
will be better able to make wise land use decisions as future growth impacts tsunami hazard areas.

New standards for building designs in Alaska, Washington, Oregon, California, and Hawaii that account for
tsunami loads and effects have recently been adopted by the American Society of Civil Engineers (ASCE 7-16,
Chapter 6), referenced in the 2018 International Building Code (IBC), and included California’s state building
code (2019 State of California Building Code Appendix M). This will help to promote structures more resilient to
the impacts from tsunami as new development occurs within identified tsunami risk areas.

15.6 SCENARIO

The tsunami scenario with the greatest potential impact on the planning area is a tsunami triggered by a major
seismic event along the Cascadia subduction zone. Historical records suggest that tsunami wave heights on the
order of 15 to 60 feet could be generated by a Cascadia subduction event (see Figure 15-8). The most destructive
tsunami will be associated with a local source Cascadia event and will be preceded by strong ground shaking.
Significant damage will result from the ground shaking, tsunami wave forces, and impacts associated with debris.
A major tsunami event in the region would have devastating impacts on the people, property, and economy of the
planning area.

A tsunami from a more local earthquake, such along the San Andreas fault, might be less severe than a Cascadia
subduction event. Tsunamis are less commonly associated with strike-slip faults such as the San Andreas system.
However, a local source tsunami presents a high risk to people, as there would not be time to initiate evacuation;
the first surge could arrive in as little as 10 minutes. Strong ground shaking preceding the tsunami could damage
buildings, communications and electric utility infrastructure, roads, and bridges, further impairing the
community’s ability to evacuate safely.

15.7 ISSUES

The planning team has identified the following issues related to the tsunami hazard for the planning area:

e To truly measure and evaluate the probable impacts of tsunamis on planning, hazard mapping based on
probabilistic scenarios must continue to be updated regularly. The science and technology in this field are
emerging. Accurate probabilistic tsunami mapping will need to be a key component for tsunami hazard
mitigation programs to be effective.
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Figure 15-8. 1700 Cascadia Subduction zone Earthquake Tsunami Event

Present building codes and guidelines do not adequately address the impacts of tsunamis on structures.
Planning partners, especially the Cities of Half Moon Bay and Pacifica, should review their building code
and consider requirements for tsunami-resistant construction standards in vulnerable areas.

As tsunami warning technologies evolve, the tsunami warning capability within the planning area will
need to be enhanced to provide the highest degree of warning to planning partners with tsunami risk
exposure.

Special attention will need to be focused on the vulnerable communities in the tsunami zone and on
hazard mitigation through public education, outreach, and warning capabilities. This issue may be
especially important for visitors to San Mateo County.

Risk from tsunami inundation is not subject to the State of California real estate disclosure law at this
time.

Structures in the planning area built before the cities and County entered the NFIP may not be designed to
resist tsunami forces.

With future impacts from climate change, the issue of sea level rise may become an important
consideration as probable tsunami inundation areas are identified through future studies.

15-14
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16. WILDFIRE

16.1 GENERAL BACKGROUND

A wildfire is any uncontrolled fire on undeveloped land that requires fire suppression. Wildfires can occur
naturally and are important to many ecosystem processes, but most are started by people.

16.1.1 CAL FIRE Wildfire Mapping

Fire Hazard Severity Zones

CAL FIRE has modeled and mapped wildfire hazard zones using a FIRE HAZARD SEVERITY AS
computer model that designates moderate, high or very high fire DETERMINED BY CAL FIRE

hazard severity zones (FHSZ). FHSZ ratings are derived from a CAL FIRE classifies areas of the state as
combination of fire frequency (how often an area burns) and expected FUENMEERRUEEEE R EIATE RIS

. .. s hazard, based on how a fire would behave
fire behavior under severe weather conditions. CAL FIRE’s model 5 & GIYe Ao ) (e [y 6

derives fire frequency from 50 years of fire history data. Fire flames and embers threatening buildings.
behavior is based on factors such as the following: For wildland areas, the FHSZ model uses
. e ) burn probability and expected fire behavior
e Fuel—Fuel may include living and dead vegetation on the based on weather, fuel (the vegetation in
ground, along the surface as brush and small trees, and above BTN RE Ty o f U o o e\ (=
the ground in tree canopies. Lighter fuels such as grasses, hazard levels are based on vegetation

density, distance from wildlands, and the

leaves and needles quickly expel moisture and burn rapidly, : :
levels assigned to surrounding zones.

while heavier fuels such as tree branches, logs and trunks
take longer to warm and ignite. Trees killed or defoliated by
forest insects and diseases are more susceptible to wildfire.

Each area gets a score for flame length,
embers, and the likelihood of the area
burning. Scores of smaller areas are then
averaged over larger zones that
encompass them.

o Weather—Relevant weather conditions include temperature,
relative humidity, wind speed and direction, cloud cover,
precipitation amount and duration, and the stability of the
atmosphere. When the temperature is high, relative humidity is low, wind speed is increasing and coming
from the east (offshore flow), and there has been little or no precipitation so vegetation is dry, conditions
are very favorable for extensive and severe wildfires. These conditions occur more frequently inland
where temperatures are higher and fog is less prevalent.

e Terrain—Topography includes slope and elevation. The topography of a region influences the amount
and moisture of fuel; the impact of weather conditions such as temperature and wind; potential barriers to
fire spread, such as highways and lakes; and elevation and slope of landforms (fire spreads more easily
uphill than downhill).

The model also is based on frequency of fire weather, ignition patterns, and expected rate-of spread. It accounts
for flying ember production, which is the principal driver of the wildfire hazard in densely developed areas. A
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related concern in built-out areas is the relative density of vegetative fuels that can serve as sites for new spot fires
within the urban core and spread to adjacent structures. The model refines the zones to characterize fire exposure
mechanisms that cause ignitions to structures. Significant land-use changes need to be accounted for through
periodic model updates. Detailed discussions of the zones and how they are developed are available on the CAL
FIRE website.

Wildfire Protection Responsibility Areas

Hundreds of agencies have fire protection responsibility for wildland and wildland-urban interface (WUI) fires in
California. Local, state, tribal, and federal organizations have primary legal (and financial) responsibility for
wildfire protection. In many instances, two fire organizations have dual primary responsibility on the same parcel
of land —one for wildfire protection, and the other for structural or “improvement” fire protection. According to
the 2013 California State Hazard Mitigation Plan, this layering of responsibility and resulting dual policies, rules,
practices, and legal ordinances can cause conflict or confusion. To address wildfire jurisdictional responsibilities,
the California state legislature in 1981 adopted Public Resource Code Section 4291.5 and Health and Safety Code
Section 13108.5 establishing the following responsibility areas:

e Federal Responsibility Areas (FRAs)—FRAs are fire-prone wildland areas that are owned or managed
by a federal agency such as the U.S. Forest Service, National Park Service, Bureau of Land
Management, U.S. Fish and Wildlife Service, or U.S. Department of Defense. Primary financial and rule-
making jurisdictional authority rests with the federal land agency. In many instances, FRAs are
interspersed with private land ownership or leases. Fire protection for developed private property is
usually not the responsibility of the federal land management agency; structural protection responsibility
is that of a local government agency.

e State Responsibility Areas (SRAs)—SRAs are lands in California where CAL FIRE has legal and
financial responsibility for wildfire protection and where CAL FIRE administers fire hazard
classifications and building standard regulations. SRAs are defined as lands that meet the following
criteria:

Are county unincorporated areas

Are not federally owned

Have wildland vegetation cover rather than agricultural or ornamental plants

Have watershed or range/forage value

Have housing densities not exceeding three units per acre.

Where SRAs contain built environment or development, the responsibility for fire protection of those
improvements (non-wildland) is that of a local government agency.

YVVVVYVYYY

o Local Responsibility Areas (LRAs)—LRAs include land in cities, cultivated agriculture lands, and
non-flammable areas in unincorporated areas, and lands that do not meet the criteria for SRA or
FRA. LRA fire protection is typically provided by city fire departments, fire protection districts, and
counties, or by CAL FIRE under contract to local governments. LRAs may include flammable
vegetation and WUI areas where the financial and jurisdictional responsibility for improvement and
wildfire protection is that of a local government agency.

16.1.2 State Codes and Policies for Mitigating the Fire Hazard

Urbanization tends to alter the natural fire regime and can lead to expansion of urbanized areas into wildland
areas. State and local policies and regulations require landowners to carry out activities such as maintaining
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defensible space and reducing vulnerability to damage or loss from wildfire. The most important policies and
regulations related to residential wildfire safety in California are as follows:

e General Plan Safety Element Review: Government Code 65302.5—The Board of Forestry and Fire
Protection must provide recommendations to a local jurisdiction’s general plan safety element at the time
that the general plan is being amended. Board recommendations include goals and policies that provide
for contemporary fire-prevention standards for the jurisdiction. This is not a direct and binding fire-
prevention requirement for individuals.

e Sprinkler Systems: California Residential Code, Chapter 3, Section R313—All new dwellings,
dwelling units, and one- and two-family townhomes must be equipped with an automatic fire-sprinkler
system that can protect the entirety of the dwelling. Dwellings and homes constructed prior to January 1,
2011, that do not have a sprinkler system may be retrofitted, but it is not required.

e Fire Safety Standards: California Public Resources Code 4290 and 14 California Code of
Regulations (CCR) 1270—These regulations govern roads, driveway width, clearance, turnarounds,
signing, and water related to fire safety throughout California. Public Resources Code 4290 is typically
enacted through regulation at the county level, as described below.

e Wildland-Urban Interface Building Standards: California Government Code 51189—The Office of
the State Fire Marshal is required to create building standards for wildfire resistance. Construction of
buildings in the wildland-urban interface must use fire-resistant materials to save life and property. As of
2011, the standards relevant to fire-safe construction for all new structures in the SRA are the California
Building Code, Chapter 7A (for commercial construction) and the California Residential Code, Chapter 3,
Section R327 (for residential construction).

e State Responsibility Area: Public Resources Code 4102, 4125-4229 and 14 CCR 1220—These
statutes and regulations establish the locations where CAL FIRE has the financial responsibility for
preventing and suppressing fires. These designations define financial arrangements for fire protection
services and establish the locations where fire safe and defensible space laws or regulations apply.

o Hazardous Fire Areas: Public Resources Code 4251-4255 and 14 CCR 1200—These laws and
regulations allow petitioners to the Board of Forestry and Fire Protection or CAL FIRE to establish
hazardous fire areas, providing for area closures and other restrictions for fire prevention.

e Defensible Vegetation Clearing Around Structures: Public Resources Code 4291/14 CCR 1299—
Public Resources Code 4291 regulates fuel management around a property. It states that a person who
owns or controls a building or structure in or adjoining to forest, brush, or grass covered lands shall
follow certain guidelines outlined in the code. At least 100 feet of defensible space is required. The owner
of the property is liable for making these changes to protect habitable structures. The 100 feet is separated
into two zones, with the closer zone, 30 feet out from the structure, being managed more intensively.

16.1.3 Secondary Hazards

Wildfires can generate a range of secondary effects, which in some cases may cause more widespread and
prolonged damage than the fire itself. Fires can cause direct economic losses in the reduction of harvestable
timber and indirect economic losses in reduced tourism. Wildfires cause the contamination of reservoirs, destroy
transmission lines and contribute to flooding. They strip slopes of vegetation, exposing them to greater amounts
of runoff. This in turn can weaken soils and cause failures on slopes. Major landslides can occur several years
after a wildfire. Most wildfires burn hot and for long durations that can bake soils, especially those high in clay
content, thus increasing the imperviousness of the ground. This increases the runoff generated by storm events,
thus increasing the chance of flooding.
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16.2 HAZARD PROFILE

16.2.1 Ecology

Ecosystems in the planning area include several that are susceptible to wildfire (2018 Santa Cruz County/San
Mateo County Community Wildfire Protection Plan):

Dense second-growth redwood and mixed conifer forests typically having forest floor accumulations of
litter and downed woody material

Coastal scrub communities consisting of low vegetation up to 6 feet in height, typically occurring on
coastal hills and bluffs

Wind-swept summits
Scrub vegetation that is dense and difficult to pass through

Flammable, environmentally sensitive northern maritime chaparral communities in isolated areas on
southwest facing slopes and at higher elevations, 12 to 20 feet tall and impenetrable at maturity, adapted
to and dependent upon periodic crown fires

Grasslands in rural San Mateo County, especially in areas of upland grazing.

Due to local topography, fuels (forest, chaparral, and grasslands vegetation) and weather conditions, San Mateo
and Santa Cruz Counties are conducive to periodic large wildfire events. According to a 2010 survey of counties
in the western United States by the Headwaters Economics Institute, San Mateo County has 39 square miles of
WUI area, with 33 percent of it having homes. There are 14,704 homes in San Mateo County in the WUL. This
represents 5.4 percent of all residences in the county.

16.2.2 Past Events

While San Mateo County has a prolific fire history, few of its fires have caused sufficient damage to trigger a
state or federal disaster declaration. Notable fires of record are the November 1929 fire near Montara that
destroyed 25 homes, a church, and cattle, and the August 2020 CZU Lightning Complex in Santa Cruz and San
Mateo Counties, caused by a reported 12,000 bolts of lightning.

Two federal disaster declarations related to wildfire have included San Mateo County:

Declaration DR-65 (Wildfires), December 29, 1956
Declaration DR-4558 (Wildfires; CZU Lightning Complex), August 16 — September 26, 2020

CAL FIRE maintains statistics on historical wildfire activity through its annual reporting (Redbooks). Wildfire
statistics include state and county information, cause and size, acres burned, and dollar damage, among other
details. Figure 16-1 shows the wildfire activity for San Mateo County between 2000 and 2019, the most recent
annual report available. CAL FIRE has Redbooks available for every year back through 1942.
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Note: from 2016 on, data for San Mateo County is combined with data for Santa Cruz County.

Figure 16-1. CAL FIRE Wildfire Activity Statistics for San Mateo County

Figure 16-2 shows the Fire History for fires larger than 10 acres within Santa Cruz and San Mateo County
identified in the 2018 Santa Cruz/San Mateo County Community Wildfire Protection Plan.

16.2.3 Location

Figure 16-3 shows the very high FHSZ and other severity zones for LRA and SRA for San Mateo County. These
maps are the basis for this wildfire risk assessment. City-level very high FHSZ maps are also available on CAL
FIRE’s website for Belmont, Half Moon Bay, Hillsborough, Portola Valley, Redwood City, San Carlos, San
Mateo, and Woodside.

The geography, weather patterns, and vegetation in the Bay Area provide ideal conditions for recurring
wildfires. Especially vulnerable are the SRA between Shelter Cove, Moss Beach, Half Moon Bay, Sky Londa,
and Crystal Springs Lake. The southern half of the County is mostly rated as moderate or high, with some very
high sections, including in La Honda. LRA rated as very high include land immediately west of Crystal Springs
Lake, land near Woodside and Sky Londa, and land about halfway between Half Moon Bay and Moss Beach.
Very high LRA are adjacent to very high-risk SRA.

16.2.4 Frequency

Based on risk factors for the County and past occurrences, it is highly likely that wildfires will continue to occur
in San Mateo County. Wildfires are influenced by both weather and human activities. Based on its history of past
events, San Mateo County has a high chance of a wildfire in any given year. The most common causes of
wildfires, based on the most recent past events, will be “undetermined,” equipment use, miscellaneous, and power
line/electric power.
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Figure 16-2. Fire History Larger than 10 Acres, Santa Cruz and San Mateo Counties

TETRA TECH

16-6



BRISBANE \

SOUTH SAN \
FRANCISCO

\
\\
. /3 e \
& ,: /BURL»INGAI\-/IE/ \\
g \ 7 FOSTER CITY \
h "SANMATEOL \
HILLSBORGUGH \
\
\
\
280 44 @ \
~ \ REDWOOD'CITY
i \
I \BELMONT
i ) MENLO
4 g PARK) \
X 3 \
\\ /// \ L), ~, \\
¥ HALFWOON.BAY . e
\ = / >
s TR EA"L’O\'-" /
1 \F (4 ALTO A==V
] TN,
ATHERTON, ¥ s
‘. »
{ o
b & 2%
- 2 .-~ WOODSIDE 1
P S e :.2;
\\ ) ) };
{ NN
\ 1 _ |
1 ~F
\, !
\\ \ 7
, PORTOLA #
¢ @ VALLEY |
| t
‘, \iti
l 200N
I h .
] \,
N,
j A\,
/ J
1
(D |
|
|
|
/ r
|
|
j !
|
e\
)
) {
% 1
i |
N — |
\ ————
D ‘\
R |
\ | ) . . .
\ \ Note: No fire hazard mapping data is available for
A \ the cities of Pacifica, Millbrae, and San Bruno.
% 3 . g
‘\\ \ Lack of mapped fire hazard in these cities should
| ‘\ not be interpreted to mean that no hazard exists.
Y \/ﬂ\\ \

Moderate L ______ | Cities }N\
. | —— 1
High L | County Boundary
''''' 0 2 4
- Very High — Highways 1 Miles
+ Airport Data Sources: San Mateo Co.,
CAL FIRE

u Rail Station




2021 Multijurisdictional Local Hazard Mitigation Plan

16.2.5 Severity

The most recent deadly fire in San Mateo County was the CZU Lightning Complex fires, which burned in San
Mateo and Santa Cruz County starting on August 16, 2020. This fire destroyed 1,490 structures, damaged 140
others, and caused 1 injury and 1 fatality. Fires burned in both Butano and Big Basin Redwoods state parks,
where a number of historic buildings were destroyed, including the visitor’s center at Big Basin. The total acreage
burned was 86,509. CAL FIRE tracks the deadliest, largest, and most destructive wildfires that have occurred in
the state, with the lists last updated in late April 2021. The CZU Lightning Complex fire is listed as the 12th most
destructive California wildfire.

Although San Mateo County has not had many major wildfire events, nearby Alameda County has demonstrated
some worst-case scenario fires that could occur in other Bay Area counties. The October 1991 Oakland/Berkeley
Hills “Tunnel Fire” was the most damaging fire and the second most deadly fire in California at the time it
occurred. This WUI fire resulted in 25 lives lost, including a fire battalion chief and an Oakland police officer,
148 people injured, and 2,900 structures destroyed. The blaze started from a grass fire in the Berkeley Hills and
burned 1,600 acres. The estimated private property loss was $1.7 billion at the time, according to the Insurance
Information Institute.

16.2.6 Warning Time

Wildfires are mostly caused by humans, intentionally or accidentally. There is no way to predict when one might
break out. Since fireworks often cause brush fires, extra diligence is warranted around the Fourth of July when the
use of fireworks is highest. Dry seasons and droughts are factors that greatly increase fire likelihood. Dry
lightning may trigger wildfires. Severe weather can be predicted, so special attention can be paid during weather
events that may include lightning. Reliable National Weather Service lightning warnings are available on average
24 to 48 hours prior to a significant electrical storm.

If a fire does break out and spread rapidly, community members may need to evacuate within days or hours. A
fire’s peak burning period generally is between 1 p.m. and 6 p.m. Once a fire has started, fire alerting is
reasonably rapid in most cases. The rapid spread of cellular and two-way radio communications in recent years
has further contributed to a significant improvement in warning time.

16.3 EXPOSURE

A quantitative assessment of exposure to the wildfire hazard was conducted using the hazard mapping shown in
Figure 16-3 and the asset inventory developed for this plan. Population exposure was estimated by calculating the
number of buildings in the mapped hazard areas as a percent of total planning area buildings, and then applying
this percentage to the estimated planning area population. Detailed results by municipality are provided in
Appendix E; results for the total planning area are presented below.

16.3.1 Population and Property

Table 16-1 summarizes the estimated population living in the moderate-high and high wildfire hazard zones and
the estimated property exposure. In addition to the populations living in wildfire risk areas, people working or
recreating in resource lands, such as hikers, are exposed to the wildfire risk. Firefighting crews are exposed as
they work to combat fires and to protect property. All county community members are potentially exposed to the
health-related impacts of reduced air quality from wildland fires.
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Table 16-1. Exposed Population and Property in Mapped Wildfire Hazard Zones

Population Exposed 43,282 2,000

% of Total Planning Area Population 5.6% 0.3%

Property
Number of Buildings Exposed 12,511 727

Value of Exposed Structures $6,336,441,287 $1,030,006,736

Value of Exposed Contents $4,436,672,332 $895,582,972

Total Exposed Property Value $10,773,113,620 $1,925,589,708

Total Exposed Value as % of Planning Area Total 5.6% 1%

Figure 16-4 and Figure 16-5 show the county-wide distribution of structures in the mapped wildfire hazard zones
by occupancy class. In both the moderate-high and high hazard zones, the exposed structures are primarily
residential or commercial, with other occupancy classes making up less than 1 percent of the total number of
exposed structures.
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Figure 16-4. Number of Structures by Occupancy Class Figure 16-5. Number of Structures by Occupancy Class
in the Very High-High Wildfire Hazard Area in the Moderate Wildfire Hazard Area

16.3.2 Critical Facilities

Critical facilities in the very high and high wildfire hazard severity zones represent 9.5 percent of the total critical
facilities in the planning area. The breakdown of exposure by facility type is shown in Figure 16-6.
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Figure 16-6. Critical Facilities in Mapped Fire Hazard Severity Zones and Countywide

Currently there are six hazardous material containment sites identified in high or very high wildfire severity zones.
During a wildfire event, containers with these materials could rupture because of the excessive heat and act as fuel
for the fire, causing rapid spreading and escalating the fire to unmanageable levels. In addition, they could leak
into surrounding areas, saturating soils and seeping into surface waters, and have a disastrous effect on the
environment.

In the event of wildfire, there would likely be little damage to the majority of infrastructure. Most road and
railroads would be without damage except in the worst scenarios. Power poles are the most at risk to wildfire
because most are made of wood and susceptible to burning. In the event of a wildfire, pipelines could provide a
source of fuel and lead to a catastrophic explosion.
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16.3.3 Environment

All natural resources and habitats in mapped fire hazard severity zones are exposed to the risk of wildfire.

16.4 VULNERABILITY
16.4.1 Population

All people exposed to the wildfire hazard are potentially vulnerable to wildfire impacts. Persons with access and
functional needs, the elderly and very young may be especially vulnerable to a wildfire if there is not adequate
warning time for them to evacuate if needed. In addition, people outside the mapped risk areas are susceptible to
health hazards associated with smoke and air pollution from wildfires, especially sensitive populations including
children, the elderly, and those with respiratory and cardiovascular diseases. In addition, wildfires threaten the
health and safety of those fighting the fires.

An analysis was performed using Hazus and the SoVI ratings (see Section 7.2.2) of the population living in high
or very high fire hazard severity zones. Detailed results by jurisdiction are in Appendix E. Table 16-2 summarizes
results for the overall planning area.

Table 16-2. Distribution of Population Exposed to Wildfire Hazard by SoVI Rating
Population Living in Exposed Areas Having the SoVI Rating Shown

SoVI Rating Number of People % of Total Exposed Population
0 0

Very High

Relatively High 3,400 9.16%
Relatively Moderate 8,287 22.32%
Relatively Low 6,345 17.09%
Very Low 19,099 51.43%

16.4.2 Property

All property exposed to the wildfire hazard is vulnerable. Structures that were not constructed to standards
designed to protect a building from a wildfire may be especially vulnerable. As of 2008, California State Building
code requires minimum standards be met for new buildings in fire hazard severity zones. Most housing in the
planning area—84 percent—was built prior to this code requirement. It is unknown how many of these structures
are in fire hazard zones.

Estimates were developed to indicate the loss that would occur if wildfire damage were equal to 10, 30 or
50 percent of the exposed property value, as summarized in Table 16-3. Damage in excess of 50 percent is
considered to be substantial by most building codes and typically requires total reconstruction of the structure.

16.4.3 Critical Facilities

Critical facilities not built to fire protection standards, utility poles and lines, and facilities containing hazardous
materials are most vulnerable to the wildfire hazard. Most roads would not be damaged except in the worst
scenarios, although roads and bridges can be blocked by debris or other wildfire-related conditions and become
impassable.
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High FHSZ

Very High FHSZ

Table 16-3. Loss Estimates for Fire Hazard Severity Zones

Exposed Value Loss Value Loss as % of Total Planning Area Replacement Value
Loss = 1% of Exposed Value $83,256,446 0.04%
Loss = 10% of Exposed Value $1.9 Bl $832,564,462 0.43%
. on
Loss = 30% of Exposed Value " $2,497 693,386 1.30%
Loss = 50% of Exposed Value $4,162,822,310 2.17%
Loss = 1% of Exposed Value $24 474,690 0.01%
Loss = 10% of Exposed Value $2.4 Bili $244,746,900 0.13%
. on
Loss = 30% of Exposed Value " $734,240,700 0.38%
Loss = 50% of Exposed Value $1,223,734,500 0.64%
Loss = 1% of Exposed Value $19,255,897 0.01%
Loss = 10% of Exposed Value 8.3 Bl $192,558,971 0.10%
.3 Billion
Loss = 30% of Exposed Value $577,676,912 0.30%
Loss = 50% of Exposed Value $962,794,854 0.50%

Additionally, heavy vehicle traffic during incidents and in post-fire recovery and rebuild can have significant
impact on road surfaces. The following critical facilities are located in very high and high severity zones and their

vulnerability could complicate response and recovery efforts during and following an event:

Hazardous Materials and Fuel Storage—During a wildfire event, these materials could rupture due to
excessive heat and act as fuel for the fire, causing rapid spreading and escalating the fire to unmanageable
levels. In addition, they could leak into surrounding areas, saturating soils and seeping into surface
waters, and have a disastrous effect on the environment.

Communication Facilities—If these facilities are damaged and become inoperable, it would exacerbate
already difficult communication in the planning area.

16.4.4 Environment

Fire is a natural and critical ecosystem process in most terrestrial ecosystems, affecting the types, structure, and
spatial extent of native vegetation. However, in some circumstances it can also cause severe environmental
impacts, such as the following:

Damaged Fisheries—Ceritical fisheries can suffer from increased water temperatures, sedimentation, and
changes in water quality.

Soil Erosion—The protective covering provided by foliage and dead organic matter is removed, leaving
the soil fully exposed to wind and water erosion. Accelerated soil erosion occurs, causing landslides and
threatening aquatic habitats.

Spread of Invasive Plant Species—Non-native woody plant species frequently invade burned areas.
When weeds become established, they can dominate the plant cover over broad landscapes, and become
difficult and costly to control.
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o Disease and Insect Infestations—Unless diseased or insect-infested trees are swiftly removed,
infestations and disease can spread to healthy forests and private lands. Timely active management
actions are needed to remove diseased or infested trees.

e Destroyed Endangered Species Habitat—Wildfire can have negative consequences for endangered
species by degrading their habitat.

e Soil Sterilization—Some wildfires burn so hot that they can sterilize the soil. Topsoil exposed to extreme
heat can become water repellant, and soil nutrients may be lost.

¢ Reduced Timber Harvesting—Timber can be destroyed and lead to smaller available timber harvests.

¢ Reduced Agricultural Resources—Wildfire can have disastrous consequences on agricultural resources,
removing them from production and necessitating lengthy restoration programs.

e Damaged Cultural and Historical Resources—The destruction of cultural and historic resources may
occur, scenic vistas can be damaged, and access to recreational areas can be reduced.

Parks and recreational areas in San Mateo County have greater vulnerability to wildfires than do more developed
regions. San Bruno Mountain Park, a landmark of local and regional significance, is one of the more noteworthy
of this type of area. It stands as an open-space island amid the peninsula’s urban northern end of the Santa Cruz
Mountain Range. Its ridgeline has numerous slopes exceeding 50 percent and elevations from 250 feet to over
1,300 feet. Fourteen species of rare or endangered plants, along with numerous endangered and threatened
butterflies, make their home on San Bruno Mountain. The San Bruno Mountain State and County Park Master
Plan, last updated in 2001, recommends development of a fire management plan to cover fire management
policies and procedures, public education, reduction of the existing heavy fuel load, and how to best utilize fire
for the enhancement of endangered species’ habitats.

16.5 FUTURE TRENDS IN DEVELOPMENT

Urbanization tends to alter the natural fire regime and can lead to expansion of urbanized areas into wildland
areas. Placement of additional housing in the wildland/urban interface areas located in high or very high relative
fire hazard zones can increase the fire threat, particularly in historical fire corridors. Development in these areas
can burden existing fire protection services, particularly in areas dependent on volunteer firefighters. Additionally,
fire risk can be exacerbated by impacts from other hazards such as drought and extreme heat. Secondary impacts
can be addressed with access to vulnerable areas by fire suppression personnel and equipment.

The expansion of development into high wildfire hazard areas can be managed with strong land use and building
codes. The planning area is well equipped with these tools, and this planning process has asked each planning
partner to assess its capabilities with regards to the tools. As San Mateo County experiences future growth,
it is anticipated that the exposure to this hazard will remain as assessed or even decrease over time due to these
capabilities.

Most of the homes in San Mateo County’s WUI areas were constructed before 2008, when California’s WUI
Building Code (California Code Chapter 7A) went into effect. This code requires ignition-resistant building
materials in WUI areas. Structures built before it took effect and those without adequate vegetation management
are at higher risk to wildland fire ignition.

The State of California has enacted significant legislation that attempts to manage and mitigate wildfire risk.
Appendix C provides a summary of this legislation, much of which will have an impact on future development

TETRA TECH 16-13



2021 Multijurisdictional Local Hazard Mitigation Plan

that interfaces a wildfire hazard severity zone. In addition, the planning partners’ general plans include policies
that address managing development in relative fire hazard zones. The planning area is well equipped with these
tools, and this planning process has asked each planning partner to assess its capabilities with regards to the tools.
As the planning area experiences future growth, it is anticipated that the exposure to this hazard will remain as
assessed or even decrease over time due to these capabilities.

16.6 SCENARIO

A major wildfire in the planning area might begin with a wet spring, adding to fuels already present on the forest

floor. Flashy fuels would build throughout the spring. The summer could see the onset of insect infestation. A dry
summer could follow the wet spring, exacerbated by dry hot winds. Carelessness with combustible materials or a

tossed lit cigarette, or a sudden lightning storm could trigger a multitude of small isolated fires.

The embers from these smaller fires could be carried miles by hot, dry winds. The deposition zone for these
embers could be deep in forested areas. Fires that start in flat areas move slower, but wind still pushes them. It is
not unusual for a wildfire pushed by wind to burn the ground fuel and later climb into the crown and reverse its
track. This is one of many ways that fires can escape containment, typically during periods when response
capabilities are overwhelmed. These new small fires would most likely merge. Suppression resources would be
redirected from protecting the natural resources to saving more remote subdivisions.

The worst-case scenario would include an active fire season throughout the American west, spreading resources
thin. Firefighting teams would be exhausted or unavailable. Many federal assets would be responding to other
fires that started earlier in the season.

To further complicate the problem, heavy rains could follow, causing flooding and landslides and releasing tons
of sediment into rivers, permanently changing floodplains and damaging sensitive habitat and riparian areas. Such
a fire followed by rain could release millions of cubic yards of sediment into streams for years, creating new
floodplains and changing existing ones. With the forests removed from the watershed, stream flows could easily
double. Floods that could be expected every 50 years may occur every couple of years. With the streambeds
unable to carry the increased discharge because of increased sediment, the floodplains and floodplain elevations
would increase.

16.7 ISSUES

The major issues for wildfire are the following:

e Public education and outreach to people living in or near the fire hazard zones should include information
about and assistance with mitigation actions such as defensible space and advance identification of
evacuation routes and safe zones.

e Wildfires could cause landslides as a secondary natural hazard.

¢ Climate change could affect the wildfire hazard.

e Future growth into interface areas should continue to be managed.

e Area fire districts need to continue to train on wildland-urban interface events.

e Vegetation management activities should include enhancement through expansion of the target areas as
well as additional resources.

16-14 TETRA TECH



Wildfire

e CAL FIRE fire hazard mapping does not include data for the cities of Millbrae, Pacifica and San Bruno.
This does not imply that there is no fire risk for these communities; it only indicates a lack of data
available to support the assessment for these areas. Future updates to the plan should seek to address this
data gap.

e Regional consistency is needed for higher building code standards such as residential sprinkler
requirements and prohibitive combu