Table of Contents

Updated November 10, 2023

CALIFORNIA
STATE HAZARD
MITIGATION PLAN

Volume 1

Gavin Newsom

Governor

Nancy Ward

Director
California Governor's
Office of Emergency Services

2023




TABLE OF CONTENTS

EXECULIVE SUMIMIATY ...ttt e e et e s e e e e ettt r e e e e e e e e e et s e e eeeeeee e taa s eeeeeeeeessnnn s aeeeeaeeesnsnnnnsaeaaaeennns XV
CaliforNia’™s HAZAITA HISTOINY .oiiii i e e e e e e e e e e e e e e e e e s s nsaaeraeaaaeeas XVii
Hazards Included iN the SHMP ... XViii
Hazard Assessment DY COUNLY..........ooooiiiiii i XiX
Mitigation ACHIONS @NA GOAUS........cooiiiiiiiiiiii et e e e e s e e e e e e e s aannees XX
ENNANCEA PIan .. ..o XX
Adopting and Implementing the PIaN ............. e XXi

PART 1— BACKGROUND INFORMATION

I 011 e T 18 T 1 o R 1-1
1.1. State Hazard Mitigation Plan OVEIVIEW ..........ccciiiiiiiiiii et ss e e e e eeetss e e e s e e eeaaann e e e e eeeenes 1-2
1.2. HOW ThiS Plan WasS PIEPAIEMA ..........ccoiiiiiiiiiiiiiee ettt e et e e e e e e e st e e e e e e e s aaa 1-15
1.3. Adopting and Implementing the PIaN ... 1-26
1.4. The Updated Plan—What is Different?...........cccccoo 1-27
1.5. HOW tO NAVIQAtE the PIAN ......ooiiiiiiiie e e e e 1-28
2. Cadlifornia’s Hazards of CONCEOIN .............oocuiiiiiiiiiii ettt e e e e 2-1
2.1. California’s HOZArd HISTONY ......uuiiiiieece ettt e e e e e e e e reeeaaeeas 2-1
2.2. HAzards Of CONCEIMN .....oceiieieiee et 2-4
2.3. Commonly Recognized Natural Hazards Omitted...........cccccoieiii i 2-6
2.4. The Role Of ClIMAte CRANGE........cooiiiiiiiii e aeeeas 2-6
2.5. Local Hazards Of CONCEIMN..........coiiiiii e 2-8
3. California StAt@ PrOfil@ .........ooii i e e e e e e e e e e e s 3-1
I I 151 (0 ] YT TP TOTPPPPPPPN 3-2
I 1o )V <11 o] 0 01=] o | TP PP PP TPURPPPPPPTR 3-4
3.3. Geography and ENVIFONMENT ...t 3-5
o o] o 1U{F= 1[0 o H PP PP PP P TPPTPPPPPPPN 3-9
KRNI TaTe MULTSI=Ta ol BT3VZ=1 (0] o] 1= o | S 3-16

PART 2— PROFILES & RISK ASSESSMENTS FOR NATURAL HAZARDS OF INTEREST

A, WRALT IS AL RISK ..ciiiiiiiiii ittt et e e e e e e e e e bt e e e e e e e e e eeab b e eeeeeeeeerraaanans 4-1
4.1, RIiSK ASSESSIMENT OVEIVIEW......uiiieiiieeiiiiie e e e e e e e ettt ee e s e e e e e e ettt s s e e e aeeesattt s e eeaaeeessttaan e aeeaeeesesnnnnnns 4-1
] = =Nt < K PP 4-8
4.3, BUIIAADIE LANAS. ... .ottt e e e e e e e e e e e e e e ettt eeeeeeeesesbtaaaaeeeeeseensrens 4-17
4.4, EQUItY Priority COMMUINITIES .....cccciiieiiiiiie e e e eee s e e e s e e s s e e e e e e e eetta s s e e eeeeeeeetnnnaeeeeeeeensnnns 4-19
B EANQUAKE ... 5-1
B.1. HAZAIA OVEIVIEW ...uuuii ittt e e ettt e e e e e e e e et ettt e e e e e eeeeeattta e eeaeeesesttananaaaaaeeennns 5-1
LI o F= 2= I o Yo = 1 i@ o PN 5-8
5.3. Previous Hazard OCCUITENCES...........cccceeieee e, 5-13
5.4. Probability of Future Hazard EVENTS.............oiiiiiiiiiiiiiee et 5-14

California State Hazard Mitigation Plan




Table of Contents

5.5, IMPACT ANAIYSIS. ...ttt e e e e e e e e e e e e e e s e e et e e e e e e e e eas 5-15
5.6. VuInerability ANAIYSIS ......ccooeeiieeeeeeee 5-20
5.7. MitiQating the HAZAIM ..........ocuuiiiiiiiieee e e e e e e es 5-29
6. Riverine, Stream, and Alluvial FIoOdiNg ..., 6-1
6.1. HAzard OVEIVIEW ..........oooiiiiiieeeeee e 6-1
(I S F- V2= [ e Y= i o] o [P SEPPPIN 6-4
6.3. Previous Hazard OCCUITENCES..............ccouiiiiiii e 6-6
6.4. Probability of Future Hazard EVENtS............oooo i, 6-13
6.5, IMPACT ANAIYSIS. ...ttt e et et e e e e e bbbt r et e e e e e e e s r e et e e e e e e e e eeas 6-17
6.6. Vulnerability ANAIYSIS .......cooo i 6-22
6.7. Mitigating the Hazard ... 6-32
B =S = 1 1= 1= P 7-1
7.1 HAzard OVEIVIEW ........ccooiiiiieiee e, 7-1
TV o T V2= [ o To= i o] o [P UEPPPIN 7-5
7.3. Previous Hazard OCCUITENCES..............ccouiiiiiieee e 7-6
7.4. Probability of Future Hazard EVENTS.............cciiiiiiiii et 7-8
7.5, IMPACT ANAIYSIS ...ttt e e e e et e e e e e e e bbbt e et e e e e e e s s bbb e e e e e e e e e e e e e eas 7-10
7.6. Vulnerability ANAIYSIS .......coov e 7-14
7.7. Mitigating the Hazard ... 7-17
8. EXIreme CoOld OF FTEEZE........ooooi et 8-1
8.1. HAzard OVEIVIEW .........coiiiiiiiieeee e 8-1
I o P .2= o [ o To= i o] o [P SSPPPNt 8-2
8.3. PreVvious HAzard O C CUITENCES. . ........oueeuiiiie it e e e e ettt s s e e e e e e e ettt s e e e e e e e e aattaa e eeaeeeeeetennaneaeaeeeennns 8-2
8.4. Probability of Future Hazard EVENTS............ccciiviiiiiie et 8-4
ST [0 0] o T= ot A g F= 1) £ PP PP TP PPPPPPPPPPN 8-4
8.6. Vulnerability ANAIYSIS ........ooviiiiiiii 8-6
8.7. Mitigating the Hazard ... 8-8
LS T 1 T 1 RPN 9-1
9.1, HAzZArd OVEIVIEW .......cccieeiieeeeeeee e 9-1
L I o P V.2= o [ e Y= i 0] o [P USRI 9-6
9.3. Previous Hazard OCCUIMENCES. ..........oee e 9-13
9.4. Probability of Future Hazard EVENtS...........coooi i, 9-20
0.5, IMPACT ANAIYSIS ...ttt e e et e e e e e e e bbb e et e e e e e e s s e e e e e e e e e e e e eas 9-23
9.6. Vulnerability ANAIYSIS .......cooe e 9-31
9.7. Mitigating the Hazard ... 9-36
10. Severe Wind, Weather, and STOIMMS ..o e e s e e e 10-1
10.1. HAzZAard OVEIVIEW ... 10-1
N0 T S F-V.2=1 1o [ o Yo - 1] 0] o ISR 10-5
10.3. Previous Hazard O CCUITENCES. ........ooe oo 10-5
10.4. Probability of Future Hazard EVENTS ..o 10-10
10.5. IMPACT ANGUYSIS ...ttt e et e e e e e e e bbb et e e e e e e s et b b s e e e e e e e e e e ansbbnneeeeeeens 10-11

California State Hazard Mitigation Plan




Table of Contents

10.6. VUINErability ANGAIYSIS ...t e e e e s e e e e e e e e e e e 10-18
10.7. Mitigating the Hazard ..., 10-23
11. Sea-Level Rise, Coastal Flooding, and ErOSION .........ccoooviiiiiiiiiii e 11-1
11.1. HAzZAard OVEIVIEW ... 11-1
11.2. Hazard LOCAtiON ... 11-4
RGN S (=AY Te TN o F= V= Te I @ Tod o U1 (=Y Lo YN 11-7
11.4. Probability of Future Hazard EVENLS ..., 11-12
115, IMPACT ANAIYSIS ..o —————— 11-15
11.6. VUINErability ANAIYSIS ......c..eeeieiieeeeee it e e e e e e e e e e e e e e e e e ns 11-19
11.7. Mitigating the Hazard ..., 11-28
12. Landslide, Debris Flow, & Other Mass MOVEMENLS. ..., 12-1
12.1. HAzZard OVEIVIEW ... 12-1
12.2. Hazard LOCAtiON ... 12-9
12.3. Previous HAazard O C CUITENCES. .......ccoiieeiiiiee et ee ettt s e e e e e et s e e e e e e e e e et it e e e e e e e eeaaara e e aeeas 12-11
12.4. Probability of Future Hazard EVENES ..o, 12-17
12,5, IMPACT ANAIYSIS ..o —————— 12-18
12.6. VUINErability ANAIYSIS ...t e e e e e e e e e e e e e e e e s 12-21
12.7. Mitigating the Hazard ..., 12-29
L3, DIOUGNT ... ————————— 13-1
13.1. HAzZard OVEIVIEW ... 13-1
13.2. Hazard LOCAtiON ... 13-4
13.3. Previous Hazard O CCUITENCES. ........ccoi oo 13-5
13.4. Probability of Future Hazard EVENTS ...t 13-9
135, IMPACT ANAIYSIS ..o —————— 13-10
13.6. VUINErability ANGAIYSIS ...ttt e et e e e e e e e e e e e e e e e e e e e e eeeas 13-17
13.7. Mitigating the Hazard ..., 13-20
14, Tsunami and SEICRHE ... 14-1
It I = V2= {0 B @ A7 T 14-1
14.2. Hazard LOCAtiON ... 14-2
14.3. Previous HAzard O C CUITENCES. .......cciieeeiiiee e ee et e s e e e e e e e ettt s s e e e e e e e e s et e e e e e e eeaatata e aeaeas 14-5
14.4. Probability of Future Hazard EVENTS...........ccoiiiiiiii e 14-6
145, IMPACT ANAIYSIS ... 14-7
14.6. VUINErabIility ANAIYSIS ...ttt e et e e e e e e s r e e e e e e e e reeaeee s 14-11
14.7. Mitigating the Hazard ..., 14-16
15. DAM FAUIUIE ... ————— 15-1
S B o = V2= T {0 B @ 1Y T 15-1
15.2. Hazard LOCAltiON ... 15-3
15.3. Previous Hazard O CCUITENCES. ........cooi e 15-8
15.4. Probability of Future Hazard EVENTS ...t 15-10
15,5, IMPACT ANAIYSIS ... —————— 15-11
15.6. VUINErability ANAIYSIS ...ttt e e e e e e s e e e e e e e e s eeeaeee s 15-13

California State Hazard Mitigation Plan




Table of Contents

15.7. Mitigating the HAzard ..........ooooiiiiiii e a e e 15-19
16. LEVEE FAUIUIE ... 16-1
16.1. HAZAI OVEIVIEW .. ..o e 16-1
16.2. Hazard LOCAtiON ... 16-3
16.3. Previous Hazard OCCUITENCES..........coooee e, 16-7
16.4. Probability of Future Hazard EVENTS ...........cooiiiiiiiicceeee et 16-10
GRS T [ 0] o T= Toa AN g F= 1) APPSR 16-11
16.6. VUulnerability ANAIYSIS ........ccooiiiii e 16-13
16.7. Mitigating the HAzard ...........oooiiiiiiii e e e 16-18
17.SNOW AVAIANCRE ..., 17-1
17.1 HAZArd OVEIVIEW ... 17-1
17.2. HAzard LOCAtiON ... 17-1
17.3. Previous Hazard OCCUITENCES. ..o, 17-2
17.4. Probability of Future Hazard EVENTS ...........cooiiiiiiiic et 17-4
ST [ 0] e T= Toa AN g F= 1)L SSUPRRRPR 17-4
17.6. Vulnerability ANAIYSIS .......cccoiiieii e 17-7
17.7. Mitigating the HAzard ...........oooi i e e e 17-9
18. SUBSIAENCE.... .o 18-1
18.1. HAZAI OVEIVIEW ... ..o 18-1
18.2. HAazard LOCAtiON ... 18-1
18.3. Previous Hazard OCCUITENCES..........cooo oo, 18-7
18.4. Probability of Future Hazard EVENTS ...........cooiiiiiiiiiie et 18-8
18.5. IMPACT ANGUYSIS ...ttt e e e e e e e e e e e e e e e e e e e e e e e e e eeeeeeeas 18-10
18.6. VUuInerability ANAIYSIS .......cccooiiiei i 18-12
18.7. Mitigating the HAzZard ..........oeeiiiiiiiii e e e 18-15
19, VOICANO ... 19-1
19.1. HAZAI OVEIVIEW ... 19-1
19.2. HAzZArd LOCAION .. .o 19-5
19.3. Previous Hazard OCCUITENCES..........cooo oo, 19-6
19.4. Probability of Future Hazard EVENTS ...........cooiiiiiiiiiiie et 19-9
19.5. IMPACT ANGUYSIS ...ttt ettt e e e e e e e e e e e e e e e e e et e e e e e e e e e eeeeas 19-10
19.6. VUInerability ANAIYSIS ........ccooieiiii e 19-13
19.7. Mitigating the HAzZard ..........ooeiiiiiiiiii e a e 19-18
20. Risk Assessment Summary for Natural Hazards..............ccccco 20-1

PART 3— PROFILES FOR OTHER HAZARDS OF INTEREST

21. Profiling Other Hazards Of INterest............oooviiiiiiii 21-1
22.Urban StHUCTUIAI FIF@ ......ccciieeiie et e e e e e e e et s e e e e e e e e e teaa s e e e e e eeeenerna s e eeeaeeenes 22-1
22. 1. HAzard OVEIVIEW .......cooo i 22-1
P o T V4= (ol e T o= i o] o [P0 22-3
22.3. PreVvious Hazard OCCUITENCES. .........uuuuiii e eeeeeeeies s e e e e e e eetta s e e e e e e e e eettaaa e e e aaeeeesttaaaseaaaeeaesnnns 22-3
22.4. Probability of Future Hazard EVENtS...........cooooiiiiiii 22-5

California State Hazard Mitigation Plan




Table of Contents

22.5. IMPACT ANBUYSIS ...ttt ettt e e e et e e e e e e e s e e e e e e e e e e s e b b e e et e e e e e e e e e eeas 22-6
22.6. VUulnerability ANAIYSIS ......ccooi e 22-8
22.7. Mitigating the HAzZAId ..........c..uuiiiiiiieii et e e 22-10
23. Other Potential Causes of Long-Term Electrical Qutage ...........c.cccccccviiiiiiic 23-1
23.1. HAZAIA OVEIVIEW .....eeeiiiiieiiiiiiiie ettt et e e e ettt et e e e e e e s a bbb e ittt e e e e e s e s sb bbb e e e e e e e e e s annnbeneeeeeas 23-1
23.2. HAzZAard LOCALION ... 23-2
23.3. PreVvious HAzard O CCUIMENCES. ..........iiiiiiiieeeee e e eaaeieeetaaaeeasassstaeeeeaeeeesssnnsssseeeeeeeesaannnsnneeeeens 23-2
23.4. Probability of Future Hazard EVENtS...........ooooi i 23-2
23.5. IMPACT ANAUYSIS ...ttt e e e ettt e e e e e e e bbb r et e e e e e e e s s bbb e e et e e e e e e rreeeas 23-3
23.6. VUulnerability ANAIYSIS .......cooiieeiieee 23-4
23.7. Mitigating the Hazard ... 23-6
24. Public Safety Power ShUtOff ... 24-1
24. 1. HAZAIA OVEIVIEW .....eeeiiiieiiiiiiiieiee e e et ettt e e e e e e e sttt e e e e e s s s a bbb et et e e e e e s s asbbb bt e eeeeeeeaannnbeaeeeeens 24-1
24.2. HAzard LOCAION ..o 24-2
24.3. PreVious HAzard O CCUIMENCES. ..........iiiiiiiieieeeeeaaasieeeeaaaeeasssnsteeeeeeeeeessssssssaeeeeaeeesaannnsnneeeeens 24-2
24.4. Probability of Future Hazard EVENtS..........cooooiiiiiii 24-2
24.5. IMPACT ANGUYSIS ...ttt ettt e e e ettt e e e e e e e bbbt e et e e e e e e s e s bbb e e e e e e e e e e e e e aeas 24-4
24.6. Vulnerability ANAIYSIS .......cooiiieiie 24-6
24.7. Mitigating the Hazard ... 24-7
B T = 1 (e 1] o o USSP 25-1
25.1. HAZAIA OVEIVIEW .....eeeiiiieeiiiiiiiee ettt ettt e e e e e e sttt e e e e e e e s sttt e e e e e e e e e e s asbb b bt e eeeeeeeaannnbeneeeeeas 25-1
25.2. HAzard LOCALION ..o 25-2
25.3. Previous Hazard OCCUITENCES. ........cooi e 25-2
25.4. Probability of Future Hazard EVENtS..........cooooiiiiiiii e 25-3
ARSI [10] o= Toa N g = 1)V OSSP PP PP PRSPPI 25-3
25.6. Vulnerability ANAIYSIS .......ooooiiiiieee 25-5
25.7. Mitigating the Hazard ... 25-7
26. A POIULION.....cooee e 26-1
26.1. HAZAIA OVEIVIEW .....eeeiiiieiiiiiiiieie ettt e e e e e ettt e e e e e e s st ettt e e e e e s s asbb b e et e e e e e e e sannnseneeeeeas 26-1
26.2. HAzard LOCALION ..o 26-4
26.3. Previous Hazard OCCUITENCES. ........cooi e 26-4
26.4. Probability of Future Hazard EVENTS.............cooviiiiiiii e 26-10
26.5. IMPACT ANAUYSIS ...ttt e e e et e e e e e e e e et e e e e e e e bbb e e e e e e e e e e 26-11
26.6. Vulnerability ANAIYSIS ........cooviiiiiii 26-15
26.7. Mitigating the Hazard ... 26-18
27. ENEIGY SNOIMAGE .. ..ottt e e e e e e et e e e e e e e e e e e e e e e e e ees 27-1
27.1. HAZAIA OVEIVIEW .....eeeiiiieiiiiiiiieeie et e ittt e e e e e e e ettt e e e e e e s sttt et e e e e e e e e s e sbb b bt e eeeeeeesannnbeaeeeeeas 27-1
27.2. Previous Hazard OCCUITENCES. ........ccoe e 27-4
27.3. Probability of Future Hazard EVENTS ............coiiiiiiiiiiieicee e 27-7
27.4. HAZArA LOCALION .....uviiiiiiiiiiiiiie ettt ettt e e e e e ettt e e e e e e s e ettt e e e e e e et rneeaeeas 27-7
27.5. IMPACT ANAYSIS ...ttt e e e ettt e e e e e e s bbbt e et e e e e e e s s sb bbb e e et e e e e e e e nreaeeas 27-8

California State Hazard Mitigation Plan




Table of Contents

27.6. VUINEIabIlity ANGAIYSIS .....ccoiiiiiiie e e e e e e e e e e 27-10
27.7. Mitigating the Hazard ............cccccc i 27-11
A T OAY o= g I a1 (== L PP PPPPTR R PPPPP 28-1
28.1. HAZAIM OVEIVIEW .....eeeiiiiee ittt e e ettt e e e e e e ettt e e e e e e e s s bbb et e e e e e e e e eanssbeeeeeeeeesaannsseaeeeeens 28-1
PRSI o P V2= (o B e Tox= L0 o HO T SEPP SRR 28-2
28.3. Previous Hazard OCCUITENCES. ........ccoi e 28-2
28.4. Probability of Future Hazard EVENtS...........cccooii 28-3
28.5. IMPACT ANAIYSIS....cci i 28-4
28.6. VUINEIabIlIty ANGAUIYSIS .....coiiiiiiiieeii et e e e e e e e e e e e e e eas 28-7
28.7. Mitigating the Hazard ... 28-8
29. TrEE MOIAIILY ....cco e 29-1
29.1. HAZAIM OVEIVIEW .....eeeiiiie e ettt e e e e e e e ettt e e e e e e sttt e e e e e e e aa s s taaeeaeeeeeesassssneneeaeeesaannnnsnneeeeens 29-1
PAS IV o T V2= (o B Mo Tox= L0 o HO P EEPP PP 29-2
29.3. PreVvious Hazard OCCUITENCES. ........ccoi e 29-2
29.4. Probability of Future Hazard EVENtS...........cccoooii 29-4
29.5. IMPACT ANAIYSIS....cce i 29-4
29.6. VUINEIabIlItY ANGAUIYSIS ....cceiiiiiiiieei ettt e e e e e e e e e e s 29-5
29.7. Mitigating the Hazard ... 29-6
30. Invasive and NUISANCE SPECIES.........cciviiiiiiiie e 30-1
30.1. HAZAIM OVEIVIEW ......eeiiieee ettt et e e e e ettt e e e e e e sttt e e e e e e e e e s st eaeeeeeaeeeaasssssaeeeeeeeeaannnssnneeeeens 30-1
IO o F= V2= (o B o Yo Lt [0 ] o H RO PSPPI 30-7
30.3. PreVvious Hazard OCCUITENCES. .........coi e 30-8
30.4. Probability of Future Hazard EVENTS............coiiiiiiiiicccc e 30-9
30.5. IMPACT ANAUYSIS....ciiiiieiieiieeee et 30-11
30.6. VUINEIrabIlity ANGAIYSIS .....coeiiiiiiie ittt e e e e e e e e e 30-12
30.7. Mitigating the Hazard ...............ccco 30-14
31. Epidemic, Pandemic, and Vector-Borne DISEAse ...........ccccccvvviiiiiiiiiiiiee e 31-1
311 HAzard OVEIVIEW ... .o 31-1
I N2 o F= V2= (o B W o Yo L £ [0 ] o H R EEP PSPPI 31-7
31.3. PreVvious Hazard OCCUITENCES. ........ccoi e 31-8
31.4. Probability of Future Hazard EVENTS............coiiiiiiiiiiiiceee et 31-11
315, IMPACT ANAIYSIS....ciiiieiiieeeeee e 31-12
31.6. VUINEIrabIlity ANGAIYSIS .....ceeiiiiiiieiee e e e e e e e e 31-14
31.7. Mitigating the Hazard ...............ccc 31-15
Y O\ V1 B [T ] o [ PP PPTT R PPPPP 32-1
32. 1. HAzard OVEIVIEW ... 32-1
YA o F= V4= {0 B W o Tox= L0 o H P EEPP TP 32-2
32.3. Previous Hazard OCCUITENCES. .........coi e 32-2
32.4. Probability of Future Hazard EVENTS ............coiiiiiiiiiiccec e 32-4
32.5. IMPACT ANAIYSIS ..o 32-4
32.6. VUINEIabIlIty ANAUIYSIS ....ccoiiiiiiiieiii et e e e e e e e e e e e s e e as 32-6

California State Hazard Mitigation Plan




Table of Contents

32.7. Mitigating the HAZAIM ............ouiiiiiiiiiiii e e e eees 32-7
33. Natural Gas Pipeline Hazards............ccccco i 33-1
33,1 HAZArd OVEIVIEW ... 33-1
I I o F= V2= 1 (o B o Yo 1[0 o SRR 33-2
33.3. PreVvious HAzard O CCUIMENCES. ..........uiiiiiiieete e e e e ettt e e e e e s ettt e e e e e e e s s sssbaeeeeeaeeesaannnbeneeeeeas 33-2
33.4. Probability of Future Hazard EVENTS ............coiiiiiiiiiiiiie et 33-5
IS ST [010] 0 = Lo A = 12 SRS 33-6
33.6. VUInerability ANAIYSIS .......ccoeieeeieeeeeee e 33-8
33.7. Mitigating the HAZAIM .............ouiiiiiiieiii et e e e 33-10
34. Hazardous MaterialS REICASE .........cuuii it e e e 34-1
34.1. HAZAIM OVEIVIEW .....eeiiiiiieiiiiiie ettt e e ettt et e e e e e s e bbbttt e e e e e e s e s bbb b ettt e e e e e e s nanbrneeeeees 34-1
77 o F= V= 1 {0 I o Y= 1[0 o SRS 34-2
34.3. PreVious HAzard O CCUIMENCES. ..........uiiuiiiiiette e e e e ettt e e e e e s sttt eeee e e e s s sssbaneeeeaeeessannnnbreeeeeees 34-3
34.4. Probability of Future Hazard EVENTS ............coiiiiiiiiiiiiiiceeeeee e 34-5
7 ST [ 010] o = Lo A = 1 £ SRRSO 34-6
34.6. VUInerability ANAIYSIS .......cooiieeeieeeeeeeeeee e 34-8
34.7. Mitigating the HAZAIM .............uiiiiiiiie ettt e e 34-10
35. Transportation Accidents Resulting in Explosions or Toxic Releases............cccccccvvviiviiiinnnn. 35-1
35.1. HAZAIM OVEIVIEW .....eeeiiiieeiiiiiee ettt e ettt e e e e e e s bbbttt e e e e e e e s s bbb b e et e e e e e e e e nnnbeneeeeees 35-1
TSIV o F= V2= 1 {0 B o Y= 1[0 o SRRSO 35-2
35.3. PreVious HAzard O CCUIMENCES. ..........uiiiiiiieetee e e e ettt e e e e e s sttt eea e e e e s s snsbaseeeeaeeesasnnnnbeneeeeeas 35-7
35.4. Probability of Future Hazard EVENTS ............coiiiiiiiiiiiice e 35-9
35.5. IMPACT ANAUYSIS ...t et e e e e e e e et e e e e e e e e e e e e e e e 35-10
35.6. VUINErability ANAUYSIS ......ccciiiiiiieiiie e 35-12
35.7. Mitigating the HAZAIM ..........c..uiiiiiiiieei et e e e 35-13
36. Well Stimulation and HydrauliC FraCturing............cccccccoeiiiiiiii 36-1
36.1. HAZAIA OVEIVIEW .....eeiiiiieiiiiiitie ettt e ettt e e e e e e sttt et e e e e e e e s s bbb e e et e e e e e e e s nanbeneeeeees 36-1
36.2. HAazard LOCAION ..o 36-2
36.3. PreVvious HAzard O CCUIMENCES. ..........iiiiiiiieete e e aaiiit ettt e e e e e s s sttt e e e e e e e s s sssbaneeeeaaeesaannnnneeeeeeeas 36-3
36.4. Probability of Future Hazard EVENTS ............cooiiiiiiiiiiiicce et 36-3
36.5. IMPACT ANAUYSIS ...ttt e et e e e e e e e e e e e e e e s e n e e et e e e e e e ereeees 36-3
36.6. VUulnerability ANAIYSIS ......ccoooieeiieeeeeee e 36-4
36.7. Mitigating the HAZAIM ............ouiiiiiiiieii et e e eas 36-5
I © 11 S o T PSRRI 37-1
37.1. HAZAIA OVEIVIEW .....eeeiiiieeiiiiiitee ettt e e ettt e e e e e s bbbttt e e e e e e e s e s bbbttt e e e e e e s nanbrneeeeees 37-1
37.2. HAzard LOCAION ..o 37-2
37.3. PreVvious HAzard O C CUIMENCES. ..........uiiiiiiieete e e e e ettt e e e e e s sttt ae e e e e e s s sssbaseeeeaeeeassnnsbeneeeeeas 37-2
37.4. Probability of Future Hazard EVENTS ............coiiiiiiiiiiiiiiceee et 37-5
R ST [110] o =T oa A = 1Y PSPPI 37-6
37.6. VUInerability ANAIYSIS ......ccooi i 37-8
37.7. Mitigating the HAZAIM ..........c..uiiiiiiiieiie et e e 37-10

California State Hazard Mitigation Plan




Table of Contents

38. ElectromagnetiC PUISE ATEACK.........coiiiiiiiiiiiiii et e e 38-1
38.1. HAZAIM OVEIVIEW .....eeeiiiieiiiiiiie ettt ettt e e e e e e ettt et e e e e e s e asb bbbttt e e e e e e e anabbrneeeaeas 38-1
38.2. HAzZArd LOCALION ... 38-2
38.3. PreVious HAzard O CCUIMENCES. ..........uiiiiiiieete e e e easieeete e e e e e e s st e eee e e e s s ssssseeeeeeaeeeaannnnsneeeeeens 38-2
38.4. Probability of Future Hazard EVENtS............coooiiiiii 38-3
38.5. IMPACT ANAUYSIS ...ttt e ettt e e e e e e e bbb e et e e e e e e s s bbb e e et e e e e e e e e e e e eeas 38-3
38.6. Vulnerability ANAIYSIS .......coooie i 38-4
38.7. Mitigating the Hazard ... 38-5
39. RAdIOIOGICAI ACCIAENTS ...t e e e e e e e e e e e rnn e s 39-1
LS o F= V2= (0 B @ YT 4T EEPP PRI 39-1
39.2. HAZAIM LOCALION .....uiiiiiiiiiiiitie ettt e e e ettt e e e e e e st e et e e e e e e neeaeeas 39-2
39.3. PreVious HAzard O CCUIMENCES. ..........uiiiieiieeeee e e e aasiieetaaaeeesasnstaaeeeaeeeessssnssseeeeeeaeesaannnnseneeeeens 39-2
39.4. Probability of Future Hazard EVENtS............ooooiiiii 39-4
30,5, IMPACT ANAYSIS ...ttt ettt e e e e ettt e e e e e e e e et e e e e e e s s bbb e e e et e e e e e e e e e eeas 39-4
39.6. Vulnerability ANAIYSIS .......coooiei 39-7
39.7. Mitigating the Hazard ... 39-8
40. Geomagnetic Storm (SPace WEALNET) ...t e 40-1
40.1. HAZANA OVEIVIEW .......ieiiiiiiee et ettt e e e ettt et e e e e e s e bt e et e e e e e s aa s bbb et ee e e e e e e s nnn bbb e e eaeeeeennnnseenes 40-1
40.2. HAZANA LOCATION ...ttt ettt et e e e e sttt et e e e e e s e et e e e e e e e nnnnbeees 40-2
40.3. PreVvious HAzard O CCUIENCES. ........uiiieeiiiiiitieietaaeeaaaseiieeeeeeeeeesasssssasaeeeeaeeaaaasnnaseeeaaeesssansssnes 40-3
40.4. Probability of FUtUure Hazard EVENTS ............oeiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeee et eeee e aeeeeeeeeeeeseeeeeees 40-3
40.5. IMPACT ANAIYSIS ...ttt e e e et e e e e e e e bbb e et e e e e e e e et e e e e e e annnnees 40-4
40.6. VUINEIabIlity ANGUYSIS ... .eeeeeeeiiiiiiieei ittt e e e e e e e e e e e e e e e 40-7
VLo By Y/ 11 To F= Ve[ o T 1 g 1= = V2= T o P 40-8
41. Risk Assessment Summary for Other HAzards.............ooocuuiiiiiiiioiiiiiiieeee e 41-1

PART 4— HAZARD MITIGATION FOR LOCAL JURISDICTIONS

42. Local Capability ASSESSIMIENL..........uuuuiuieeeiireereerreerrerrrrrrrrr. ... 42-1
42.1. Legal Foundations of Local Government Capability.............c.ceevveviiiiiiiiiiiiiiiiiieiieeeeieeeeeeee, 42-2
42.2. Planning Process Integration with Hazard Mitigation Plans............cccccccviiiiiiiine e 42-4
42.3. General Plan REQUIFEMENTS ........ciiiiiiiiiiiiieieeeeieeeeeeeeeeeeeeeeeeeeeeseeseeeesesseseesseeeesesseeseressresserseeneanes 42-5
42.4. Adoption of LHMPs Within Safety EI@MENTS ... 42-12
42.5. General Plan IMpIemMeEntation ... 42-13
42.6. Coastal Land Use REQUIATION ............cceivviiiiiiiiiiiiiieieeeeeee ettt ettt 42-17
42.7. California BUIldiNG COOES ........c.uiiiiiiiiieeeie e e e e e e e e 42-18
42.8. High Hazard Potential Dam Program.........ccccccevveiiiiiiiiiiiieeieeeeeeeeeeeeeeeeeeeeeee e 42-22
42.9. Local Capability EffECHVENESS ......c.ccvviiiiiiiiieeieeeeeeee ettt 42-28
43. Local Government Planning COOrdiNALION..........uuiiiiiiiiiiiiiieeee e e e 43-1
43.1. Resources for Local Hazard Mitigation Planning ............cceevveviiiiiiiiiiiiieeeieieeeeeeeeeeeeeeeeeeeeeeeee 43-2
43.2. Resources for Hazard Information and ASSESSMENT...........cevviiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeee 43-8
43.3. Resources for Local Plan AIGNMENT ... 43-18
43.4. Linking State and Local Mitigation PIans ... 43-19

California State Hazard Mitigation Plan




Table of Contents

43.5. Local Hazard Mitigation Submittal and ReView ProCesS...........cccvvvviveiiiiiiiiiiiiiiiiiiieeieeeeee 43-23
43.6. Grant COONAINALION .......euiiiiiiiiiiiieie ettt e e e e et e e e e e e e s s et e e e e e e e e s sabbbbeeeeeeeeesannnes 43-29
43.7. Guide to Community Planning and Hazard Mitigation ..............cccccevviieeiiiiiiiiiiieeeeee s 43-30

PART 5— MITIGATION STRATEGY

44, Hazard MitiQAation GOAUS ............uuuuiiiiiiiiiiiiiieiiieriteereeerersrare e rer.——..———————————.———————————————.——.————————.. 44-1
44.1. Linkage of State Goals and Strategies with Local Plans............ccccccvvvvvvvviiviieeveeveeeeeeeeveeeee, 44-5
45. Progress ON PreViOUS PIAN ...ttt e e e 45-1
45.1. Status of Actions from Previous SHMP............oii e 45-1
45.2. Updated Priority of Actions from Previous SHMP ............oovviiiiiiiiiiiiiiiieeceeeeeeeeeeeeeeeeeeeeeee e 45-1
46. Assessment of State Capabilities to Mitigate RISK..............uuviiiiiiiiiiiiiiie e 46-1
46.1. Laws, Regulations, POlICI€s @and PrOQIramS .............eeviiiiiiiiiiiiiieeiieeeeeeeeeeeeeeeeeesseesesesseeeseeseeeeeens 46-1
G T ¥ | o 11 o PP 46-19
46.3. Obstacles, Challenges, and Proposed SOIULIONS .............coeviiiiiiiiiiiiiiiiie e e e 46-20
O\ Tl i To b= Lo o I3 { o) o TP PPPPRRS 47-1
0 W T 1= o ) 1= 2N o T L PP 47-1
R = (T 1 172> 1@ o SRR 47-3
48. PUtting the PIan INTO ACLION .......eiieiiiiiiiiitieiieeeieeeiieseeeeeeeeeaeeeeeseeseeeeseeaseeessessssessssssessssessesnssnsnsernnes 48-1
b T e [o] o 1 1[0 ] o H PP P PP PPPRPPP PPN 48-1
48.2. Implementing, Monitoring, and Reviewing Mitigation ACtIONS ..............ccevvvvvveiivveeeeeeveennnee, 48-2
48.3. Monitoring, Evaluating, and Updating the Plan ..............eevvviiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeee 48-5
A8.4. ASSUIBINCES ...t e e ee ettt e e ettt ettt oo e e et et e ettt e oo e e e ettt eebba o et e e ee et eet b baa e eeaeeeeeebaban e eaaaaeeeenrnes 48-9

PART 6— ENHANCED STATE PLAN REQUIREMENTS

49. What is an Enhanced State Hazard Mitigation Plan?.............ccccvvuiviiiiiniiiniiniiiieiiennieennnn. 49-1
49.1. Purpose of Enhanced State Hazard Mitigation Planning............cccccceeeiiiiiiiiiiiiee e 49-2
49.2. REQUITEIMIEINTS ..ci ittt ettt e e e e e et e e e e e e s et e e e e e e s e s e e ettt e e e s e s e e e e e e e e e e e nnnnnnees 49-3
49.3. The Enhanced State Plan for Californial........ .ot 49-4
50. Grant Management PEMOIMMEANCE .........ccciiiiiiiie et e e 50-1
50.1. HMA Application TiMeE FramES........ccooooiiiiiie e 50-1
50.2. Cal OES Outreach and TechniCal ASSISTANCE ............cciiiiiiiiiiiiiiie e 50-4
50.3. HMA SUD-GPPHCALIONS ...t e e e e e e e e eeees 50-5
50.4. Environmental Reviews and Benefit-Cost ANAlYSES..........ccoooviiiiiiiii 50-6
50.5. QUAITEIY REPOIING . .tiiiiiiiiiiiitee ettt ettt e e e e e e e e e e e e e s s r e e e e e e e e annnnnneeeeeas 50-7
50.6. ProjJeCt COMPIETION ....ooiiiiiiiiiee et e e et e e e e e e e e e e e e e e eees 50-8
51. Integrated PIanninNg .........coovviiiiiiiee e 51-1
51.1. Integration with Legislation @nd POINCY ...........cooiiiiiiiiiiiiie s 51-3
51.2. Integration with Governmental GroUPS..........ccooooiiiiiii i 51-5
51.3. Integration With Other State and Regional Initiatives ............cccccccvvvvviieeee 51-10
51.4. Integration with FInaNCial PrOgraims ............couiiiiiiiieece e 51-22
51.5. Integration of FEMA Mitigation INitiatiVes.............ccccciiiii 51-25
52. Demonstrating COMMITMIENT ........uuiiiiiiiiiiii e e e e e e e e e e e s e nnbrneees 52-1

California State Hazard Mitigation Plan




Table of Contents

52.1. Statewide Mitigation and ReSIliENCE ACTHIVITIES ..........ccoiiiiiiiiiiiiiiiieee e 52-2
52.2. State-Level Planning Initiatives and Collaboration......................cccccc 52-3
52.3. Assistance With Local Planning and Mitigation ACHIVItIES .............coviiiiiiiiiiiiiieeieeee 52-4
52.4. BUIldING COABS ... 52-7
53. Effective Use of Existing Mitigation Programs...........ccccccccviiiiiii 53-1
53.1. EXIStiNG FEAEIAI PrOQGIAIMS ......oiiiiiiiiiiiiii ettt e e e e e e e e eeeeas 53-1
53.2. EXISHING StALE PIrOQIAIMS ...ttt st e e e e e e e et e e e e e e e e e snnnsneeeeeeeeeaannnnsnneeeeeas 53-8
53.3. Existing Non-Governmental PrOQIamMs.............couuiiiiiiiiiiiiieeeeeeeeeeee et 53-13
54, Implementation Capability ............oo e 54-1
54.1. Mitigation Staffing............o 54-1
54.2. Mitigation Measure RanKiNg............ccooiiiiiiiii i 54-2
54.3. Effectiveness of Mitigation ACHIONS............ouiiiie i e e e e e s snneeeeeeeeas 54-7
Definitions of Terms and ACIONYMS ......cooooiiii i, Def-1
RO EIEINCES ... R-1

California State Hazard Mitigation Plan






