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SECTION 1.0: INTRODUCTION 

1.1   INTRODUCTION 
The Southern Marin Fire Protection District (SMFD) Profile has been prepared in conjunction 

with the Marin County Multi-Jurisdictional Hazard Mitigation Plan (MJHMP), establishing an 

inter-jurisdictional process for the development and implementation of effective hazard 

mitigation strategies in association with identified hazards that pose real or potential threats to 

the SMFD. 

1.2   PLANNING PROCESS 
The majority of Marin County is unincorporated sparsely populated rural and protected lands. 
Most of the 262,000 county population is consolidated into the Eastern portion of the county. 
The Marin County MJHMP Steering Committee and broader Planning Team approached the 
development of the Marin County MJHMP and the associated jurisdictional and district profiles 
from a coordinated and collaborative planning and public engagement unity of effort.  

The Marin County and SMFD Steering Committee felt a unified effort, led by the County Office 
of Emergency Management (OEM), would be the most effective  approach for this planning 
process. This approach allowed the small participating jurisdictions and districts with limited 
staffing and resources to take advantage of the combined efforts of the County, the SMFD and 
the other participating planning areas to reach a broader segment of each of their own 
populations and do so in a way to ensure greater equity and inclusion of the public in this 
planning process. Extensive and coordinated public outreach was done involving the SMFD and 
all participating jurisdictions and districts with an eye towards equity, inclusion, openness, 
accessibility, and ensuring they meet the population where they live, work, or recreate to 
provide the public convenience of access and ease of participation in this planning process. 

Marin County is very different from most California Counties in that the populated portion of the 
County where the participating jurisdictions and districtôs planning areas are located has the 
same climate, similar topography, and are exposed to many of the same hazards. Only three 
jurisdictions, Larkspur, Ross, and San Anselmo, are not coastal jurisdictions and are not 
impacted by Tsunami or Sea Level Rise.  

This unity of effort approach allowed the Marin County and SMFD Steering Committee to 
establish a more robust Planning Team representing local Corte Madera, countywide, regional, 
state, and federal stakeholders servicing the Marin County and SMFD planning area. These 
stakeholders were in a unique position to provide informed and specific information and 
recommendations on hazard mitigation goals and actions, as well as population needs and 
social vulnerability for each of the jurisdictional and district planning areas. This united effort 
allowed the planning team to attend fewer meetings than they would have been required to 
attend if they were required to attend separate meetings for each participating jurisdiction and 
district. The reduced number of meetings allowed the planning team the opportunity and time to 
provide more detailed and thoughtful contributions to the planning effort.  

In addition to providing representation on the coordinated Marin County and SMFD Multi-

Jurisdictional Hazard Mitigation Plan Steering Committee, the SMFD involved additional internal 

planning team members to support the broader planning process. The SMFD jurisdictional 

representatives for the coordinated Marin County Multi-Jurisdictional Hazard Mitigation Plans 

Steering Committee and the Planning Team Members are represented below.  
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1.2.1   STEERING COMMITTEE MEMBERS (DISTRICT REPRESENTATIVES) 
 

Primary Point of Contact  Alternate Point of Contact  
Marshall Nau, Deputy Fire Marshal Chris Tubbs, Fire Chief 
Telephone: 415-388-8182 Telephone: 415-388-8182 
E-mail: mnau@smfd.org E-mail: ctubbs@smfd.org 

 

This annex was developed by the primary point of contact with assistance from the members of 

the local mitigation planning team listed in Table 1 and 2. 

Table 1: SMFD Local  Hazard Mitigation  Planning  Team Members  

Jurisdiction  Name Title/  Department  Phone  Email  

     

SMFD Chris Tubbs 
Fire Chief/Southern 
Marin Fire Protection 
District 

415-388-8182 ctubbs@smfd.org 

SMFD Fred Hilliard 
Fire Marshal/Southern 
Marin Fire Protection 
District 

415-388-8182 fhilliard@smfd.org  

SMFD Matt Barnes 
Deputy Chief/Southern 
Marin Fire Protection 
District  

415-388-8182 mbarnes@smfd.org  

SMFD 
Marshall 
Nau 

Deputy Fire 
Marshal/Southern 
Marin Fire Protection 
District 

415-388-8182 mnau@smfd.org  

Mill Valley Patrick Kelly 
Department of Planning 
& Building 

415-388-4039 pkelly@cityofmillvalley.org 

Mill Valley Daisy Allen Senior Planner 415-384-4811 daisy.allen@cityofmillvalley.org  

Mill Valley 
Jared 
Barrilleaux 

Deputy Director of 
Engineering 

415-384-4818 jbarrilleaux@cityofmillvalley.org  

Sausalito 
Kevin 
McGowan 

Public Works Director 415-289-4176 kmcgowan@sausalito.gov 

Sausalito 
Brandon 
Phipps 

Planning Director 415-289-4142 bphipps@sausalito.gov  

Table 1: SMFD Local Hazard Mitigation Planning Team Members  

 

This 2023 Marin County Operational Area (OA) MJHMP is a comprehensive update of the 2018 
Marin County OA MJHMP.  The planning area and participating jurisdictions and organizations 
were defined to consist of unincorporated Marin County, five special districts, and the eleven 
incorporated jurisdictions to include the Southern Marin Fire Protection District. All participating 
jurisdictions and districts are within the geographical boundary of Marin County and have 
jurisdictional authority within this planning area.  

The Steering Committee led the planning process based on the contribution and input from the 
whole community stakeholders who identified the communityôs concerns, values, and priorities. 
The Steering Committee met and reviewed the mitigation recommendations and strategies 
identified within this plan.  Each participating local jurisdiction established a mechanism for the 
development and implementation of jurisdictional mitigation projects, as identified within this 
plan and associated locally specific supporting documents. As deemed necessary and 

mailto:fhilliard@smfd.org
mailto:mbarnes@smfd.org
mailto:mnau@smfd.org
mailto:pkelly@cityofmillvalley.org
mailto:daisy.allen@cityofmillvalley.org
mailto:jbarrilleaux@cityofmillvalley.org
mailto:kmcgowan@sausalito.gov
mailto:bphipps@sausalito.gov
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appropriate, participating jurisdictions will organize local mitigation groups to facilitate and 
administer internal activities. 

The Steering Committee assisted with the planning process in the following ways:  

¶ Attending and participating in the Steering Committee meetings. 

¶ Identification of potential mitigation actions. 

¶ Updating the status of mitigation actions from the 2018 Marin County OA MJHMP. 

¶ Collecting and providing other requested data (as available). 

¶ Making decisions on plan process and content. 

¶ Reviewing and providing comments on plan drafts; including annexes. 

¶ Informing the public, local officials, and other interested stakeholders about the 
planning process and providing opportunity for them to be involved and provide 
comment. 

¶ Coordinating, and participating in the public input process. 

¶ Coordinating the formal adoption of the plan by the governing boards. 
 

1.2.2   STEERING COMMITTEE PLANNING PROCESS 
The Marin County and Southern Marin Fire Protection District Steering Committee met monthly 
to develop the plan.  Email notifications were sent out to each Steering Committee member to 
solicit their participation in the Steering Committee meetings. The meetings were conducted 
using a Zoom platform videoconferencing. Meeting attendees signed in using the chat feature to 
record their attendance.  

The Marin County and Southern Marin Fire Protection District Steering Committee agreed to 
make and pass plan-based general policy recommendations by a vote of a simple majority of 
those members present.  The Steering Committee will also seek input on future hazard 
mitigation programs and strategies from the mitigation planning team by focusing on the 
following: 
 

¶ Identify new hazard mitigation strategies to be pursued on a state and regional basis, 
and review the progress and implementation of those programs already identified.  

¶ Review the progress of the Hazard Mitigation program and bring forth community 
input on new strategies.  

¶ Coordinate with and support the efforts of the Marin County OEM to promote and 
identify resources and grant money for implementation of recommended hazard 
mitigation Strategies within local jurisdictions and participating public agencies.  

 
During the planning process, the Marin County and Southern Marin Fire Protection District 
Steering Committee communicated through videoconferencing, face-to-face meetings, email, 
telephone conversations, and through the County and Town websites. The County and City 
website included information for all stakeholders on the MJHMP update process. Hannah 
Tarling of the Marin County Office of Emergency Management and Preparative Consulting 
established a Microsoft 365 SharePoint folder which allowed the Steering Committee members 
and Marin OEM and Preparative Consulting to share planning documents and provide a format 
for the planning partners to submit completed documents and access other planning related 
documents and forms. Draft documents were also posted on this platform and the Marin County 
OES website so that the Steering Committee members and the public could easily access and 
review them. 
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1.2.3  COORDINATION WITH STAKEHOLDERS AND AGENCIES 

Opportunities for involvement in the planning process must be provided to neighboring 
communities, local and regional agencies involved in hazard mitigation, agencies with 
authority to regulate development, businesses, academia, and other private and nonprofit 

interests (44 CFR, Section 201.6(b)(2)). 

Early in the planning process, the Marin County and Southern Marin Fire Protection District 
Steering Committee reached out to the following Local and Regional Agencies involved in 
hazard mitigation activities to invite them to participate in this planning process as a 
member of the Planning Team. These individuals work with Marin County and the Southern 

Marin Fire Protection District communities and could provide subject matter expertise and 
relevant information to the planning process regarding the community history, hazard risk, 
vulnerability, and impact, mitigations efforts, community needs, demographics, and social 
vulnerability, economic concerns, ecology, and other community services and needs.  
 
The Marin County and Southern Marin Fire Protection District Steering also determined that 

data collection, risk assessment analyses, mitigation strategy development, and plan 
approval would be greatly enhanced by inviting other local, state and federal agencies and 
organizations to participate in the process. Based on their involvement in hazard mitigation 
planning, their landowner status in the County, the Southern Marin Fire Protection District 
and/or their interest as a neighboring jurisdiction, representatives from the following groups 
were invited to participate on the Planning Team: 

 
Eighty-five planning partners participated in this update, as listed in Table 2. 

Table 2: 2023 MJHMP Local Planning Team Members  

No. Agency  Point of Contact  Title  

1  Belvedere Laurie Nilsen Emergency Svs, Coord. 

2  Belvedere  Rebecca Markwick  Planning Director  

3  Belvedere  Samie Malakiman  Associate Planner  

4  Bolinas Com. PUD Jennifer Blackman General Manager 

5  
Bolinas Fire Protection 
Dist. 

Stephen Marcotte Asst. Fire Chief 

6  Central Marin Fire District Matt Cobb Battalion Chief/Fire 

7  Central Marin Fire District Ezra Colman Battalion Chief/Fire 

8  Central Marin Fire District Rubin Martin Fire Chief 

9  Corte Madera RJ Suokko Director of Public Works 

10  Corte Madera Chris Good Senior Civil Engineer 

11  Sanitary District No. 2 RJ Suokko District Manager 

12  Fairfax Loren Umbertis Public Works Director 

13  Fairfax Mark Lockaby Building Official 

14  Larkspur Dan Schwarz City Manager 

15  Larkspur Julian Skinner Public Works Director/ City Engineer 

16  Larkspur Robert Quinn Public Works Superintendent 

17  
Las Gallinas Valley 
Sanitary District 

Dale McDonald Administrative Services Mgr. 

18  
Las Gallinas Valley 
Sanitary District 

Greg Pease Safety Manager 
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Table 2: 2023 MJHMP Local Planning Team Members  

No. Agency  Point of Contact  Title  

19  Marin County Steven Torrence OEM Director 

20  
Marin County Hannah Tarling Emergency Management 

Coordinator 

21  Marin County Chris Reilly OEM Project Manager 

22  Marin County 
Woody Baker-
Cohn 

Senior Emergency Management 
Coordinator 

23  Marin County Leslie Lacko Community Development Agency 

24  Marin County Hannah Lee Senior Civil Engineer 

25  Marin County Felix Meneau Project Mgr./ FCWCD 

26  Marin County Julia Elkin Department of Public Works 

27  Marin County Beb Skye Department of Public Works 

28  Marin County Scott Alber Battalion Chief, Marin County Fire Dept. 

29  Marin County Lisa Santora 
Deputy Public Health Officer, Marin 
Health & Human Services 

30  Marin County Koblick, Kathleen  Marin Health & Human Services 

31  Marin County  Amber Davis Public Health Preparedness 

32  Mill Valley Patrick Kelly Department of Public Works 

33  Mill Valley Ahmed A Aly Project Manager 

34  Mill Valley Daisy Allen Senior Planner 

35  
Southern Marin Fire 
Protection District 

Chris Tubbs Fire Chief/Southern Marin Fire Dist. 

36  
Southern Marin Fire 
Protection District 

Marshall Nau 
Deputy Fire Marshall/Southern Marin 
Fire Dist. 

37  North Marin Water District Eric Miller Asst. General Manager 

38  North Marin Water District Tim Fuette  Senior Engineer 

39  Novato David Dammuller Engineering Services Mgr. 

40  Novato Dave Jeffries Consultant/JPSC 

41  Ross Richard Simonitch Public Works Director 

42  San Anselmo Sean Condry Public Works & Building Director 

43  San Anselmo Erica Freeman Building Official 

44  San Anselmo Scott Schneider Asst. PW Director 

45  San Rafael Quinn Gardner Deputy Emergency Services Coord. 

46  San Rafael Cory Bytof Sustainability 

47  San Rafael Joanna Kwok Senior Civil Engineer 

48  
San Rafael Kate Hagemann Climate Adaptation & Resilience 

Planner 

49  Sausalito Andrew Davidson Senior Engineer/ DPW 

50  Sausalito Kevin McGowan Director of Public Works 

51  Sausalito Brandon Phipps Planning Director 

52  Tiburon Sam Bonifacio Assistant Planner 

53  Tiburon Dina Tasini Director of Community Development 

54  Tiburon Laurie Nilsen Emergency Services Coord. 

Special Districts & Partner Agencies  

55  
Bolinas Fire Protection 
District 

Stephen Marcotte Assistant Fire Chief 

56  
County of Marin Disability 
Access Program 

Laney Davidson 
Disability Access Manager/ ADA 
Coordinator 
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Table 2: 2023 MJHMP Local Planning Team Members  

No. Agency  Point of Contact  Title  

57  
County of Marin Disability 
Access Program 

Peter Mendoza 
Disability Access Manager/ ADA 
Coordinator 

58  
Emergency Medical 
Services 

Chris Le Baudour EMS Authority 

59  Fire Departments Jason Weber Fire Chiefs 

60  

Golden Gate Bridge, 
Highway & Transportation 
District 

Daniel Rodriguez 
Security, Emergency Management 
Specialist 

61  

Golden Gate Bridge, 
Highway & Transportation 
District 

Dennis Mulligan General Manager & CEO, 

62  

Marin City Climate 
Resilience and Health 
Justice 

Terrie Green Executive Director 

63  
Marin Center for 
Independent Living 

Peter Mendoza 
Director of Advocacy and Special 
Projects 

64  
Marin City Community 
Services District 

Juanita Edwards Interim General Manager 

65  
Marin County Community 
Development Agency 

Leslie Lacko Community Development Agency 

66  

Marin County Flood 
Control & Water 
Conservation District 

Garry Lion Advisory Board Member 

67  
Marin County Office of 
Education 

Michael Grant 
Director, Marin County Office of 
Education 

68  Marin County Parks Max Korten General Manager and Director 

69  PG&E Mark Van Gorder Government Affairs, North Bay 

70  PG&E Ron Karlen  PG&E Public Safety Specialist 

71  
Sonoma Marin Area Rail 
Transit (SMART) 

Jennifer McGill Chief of Police 

72  
Transportation Authority of 
Marin (TAM) 

Anne Richmond Executive Director 

73  Willow Creek School                   Itoco Garcia  Superintendent 

State Partners  

74  Cal OES - ESC Sarah Finnigan 
Cal OES Emergency Services 
Coordinator 

75  
Cal OES, Division of Safety 
of Dams 

Danielle Jessup 
Coordinator/ Dam Safety Planning 
Division 

76  
California Department of 
Public Health 

Svetlana 
Smorodinsky 

Disaster Epidemiologist/ Environmental 
& Occupational Emergency 
Preparedness Team 

77  
California Department of 
Public Health 

Patrice 
Chamberlain 

Health Program Specialist II 

78  
California Department of 
Water Resources 

Julia Ekstrom, PhD 
Supervisor, Urban Unit 
Water Use Efficiency Branch 

79  
California Department of 
Public Health 

Trang Hoang 
Senior Transportation Engr/ Office of 
Advance Planning 

80  Caltrans 
Markus 
Lansdowne 

Caltrans D4 Emergency Coordinator 

Federal Partners  
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Table 2: 2023 MJHMP Local Planning Team Members  

No. Agency  Point of Contact  Title  

81  Army Corps of Engineers Jessica Ludy 
Flood Risk Management, Equity, and 
Environmental Justice 

82  National Park Service Stephen Kasierski OneTam 

83  US Coast Guard  LT Tony Solares   Sector SF Waterways Safety Branch 

84  US Coast Guard  
MST1 Brandon M. 
Ward 

Emergency Management Specialist 

85  US Coast Guard  
LT William K. 
Harris 

USCG SEC San Francisco 

Table 2: 2023 MJHMP Planning Team Members  

Several opportunities were provided for the groups listed above to participate in the Southern 
Marin Fire Protection Districtôs planning process. At the beginning of the planning process, 
invitations were extended to these groups to actively participate on the Planning Team. 
Participants from these groups assisted in the process by attending several videoconferencing 
meetings where hazard vulnerability and risk were discussed along with hazard mitigation 
strategies and actions. Planning Team members provided data and other applicable information 
directly as requested in meetings, emails, telephone calls, videoconferencing, worksheets, or 
through data contained on their websites or as maintained by their offices.  This information was 
used to develop hazard vulnerability and risk profiles along with mitigation actions.  

These key agencies, organizations, and advisory groups 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 with an 
opportunity to comment on this plan update and were provided with a copy of the plan to review 
and offer edits and revisions. They were also provided access to the Marin County OEM hazard 
mitigation plan website to review all planning documents and hazard mapping tools.  

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 Governorôs Office of 
Emergency Services (Cal OES) and FEMA Region IX for a pre-adoption review to ensure 
program compliance. 

In addition, through the public meetings conducted at the beginning of the planning process, 
members of the planning team, the public, and other key stakeholders were invited to participate 
in the planning process through public outreach activities. 

Further as part of the public outreach process, all planning areas engaged in public outreach 
and education by providing information on their Southern Marin Fire Protection District website 
or though press releases directing the public to the main Marin County OEM website that 
provided coordinated and detailed public information of the planning process and how the public 
could participate. All planning areas were invited to attend the public meetings and to review 
and comment on the plan prior to submittal to Cal OES and FEMA. Additional public outreach 
action is detailed in the 1.2.4  PUBLIC ENGAGEMENT section of this annex. 

The following planning meetings were held with the planning team: 
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Table 3: Southern Marin Fire Protection District  & Marin County MJHMP Planning 
Meetings  

No. Date Attendees  Meeting  Planning Meeting Objectives  

1 10/26/22 
Steering 
Committee 

Project Overview 
Meeting 

¶ Plan Overview ï Steps and 
Timeline 

¶ Planning Process 

¶ Steering Committee Role 

2 11/9/22 
Steering 
Committee 

Steering 
Committee 
Kickoff Meeting 

¶ Hazard Mitigation and Emergency 
Management Overview  

¶ Plan Overview ï Steps and 
Timeline 

¶ Community Overview 

¶ Planning Process 

¶ Hazard Identification and Risk 
Assessment 

¶ Stakeholders and Planning Team 
Identification 

3 12/6/22 

Steering 
Committee, 
Planning 
Team 

Planning Team 
Kickoff Meeting 

¶ Hazard Mitigation and Emergency 
Management Overview  

¶ Plan Overview ï Steps and 
Timeline 

¶ Community Overview 

¶ Planning Process 

¶ Hazard Identification and Risk 
Assessment 

4 02/07/23 
Steering 
Committee 

Steering 
Committee 
Hazard Profile 
Meeting 

¶ Jurisdictional Letter of 
Commitment  

¶ Identify Planning Team Members 

¶ Hazard Risk Ranking Worksheets 

¶ Jurisdictional Profiles 

¶ Jurisdictional/ District Capability 
Assessment 

¶ 2018 Hazard Mitigation Project 
Status Update 

5 03/07/23 

Steering 
Committee/ 
Planning 
Team 

Planning Team 
Public Outreach 
Strategy Meeting 

¶ Planning Goals and Objectives 

¶ Hazard Risk Ranking Worksheets 

¶ Jurisdictional Profiles 

¶ Jurisdictional/ District Capability 
Assessment 

¶ 2018 Hazard Mitigation Project 
Status Update 

¶ Public Outreach Strategy 

6 04/04/23 
Steering 
Committee 

Steering 
Committee 
Meeting 

¶ HMGP (DR-4683) Funding 
Timeline 

¶ Public Outreach 

¶ Planning Goals and Objectives 
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Table 3: Southern Marin Fire Protection District  & Marin County MJHMP Planning 
Meetings  

No. Date Attendees  Meeting  Planning Meeting Objectives  

¶ Jurisdictional Hazard Vulnerability 
Maps 

¶ Jurisdictional Profiles 

¶ Jurisdictional/ District Capability 
Assessment 

¶ 2018 Hazard Mitigation Project 
Status Update 

7 04/13/23 

General 
Public, 
Steering 
Committee, 
Planning 
Team 

Public Outreach 
Town Hall 
Meeting #1 
(In-person and 
virtual on Zoom) 
Thursday, 6:00 
pm to 7:30 pm 
Marin County 
BOS Chambers  

¶ Meeting translated live in Spanish 
with 29 language subtitle capability 
for virtual participants. 

¶ Meeting also interpreted in 
American Sign Language 

¶ Meeting recorded and posted on 
Hazard Mitigation website. 

¶ Hazard Mitigation and Emergency 
Management Overview  

¶ Planning Process 

¶ Hazard Identification and Risk 
Assessment 

¶ Planning Goals and Objectives 

¶ Hazard Mitigation Projects 

¶ Community Input 

8 04/29/23 

General 
Public, 
Steering 
Committee, 
Planning 
Team 

Public Outreach 
Town Hall 
Meeting #2  
(In-person and 
virtual on Zoom) 
Saturday, 10:00 
am to 11:30 am 
Marin County 
Health and 
Wellness Center 

¶ Meeting translated live in Spanish 
with 29 language subtitle capability 
for virtual participants. 

¶ Meeting also interpreted in 
American Sign Language 

¶ Meeting recorded and posted on 
Hazard Mitigation website. 

¶ Hazard Mitigation and Emergency 
Management Overview  

¶ Planning Process 

¶ Hazard Identification and Risk 
Assessment 

¶ Planning Goals and Objectives 

¶ Hazard Mitigation Projects 

¶ Community Input 

9 05/31/23 
Steering 
Committee 

Steering 
Committee 
Hazard Ranking 
Meeting 

¶ HMGP (DR-4683) Funding 
Timeline 

¶ Public Outreach Status 

¶ Jurisdictional Hazard Vulnerability 
Maps 

¶ OEM Overview of Hazard Maps 
and Marin Maps 
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Table 3: Southern Marin Fire Protection District  & Marin County MJHMP Planning 
Meetings  

No. Date Attendees  Meeting  Planning Meeting Objectives  

¶ Marin Co. MJHMP Risk 
Assessment Tool Overview 

¶ 2018 Hazard Mitigation Project 
Status Update 

¶ Hazard Working Groups 

10 06/27/23 

Steering 
Committee, 
Planning 
Team 

Marin County 
Planning Team 
Meeting 

¶ HMGP (DR-4683) & BRIC Grant 
Funding Timeline 

¶ Public Outreach Status 

¶ Jurisdictional Hazard Risk 
Assessment Tool 

¶ OEM Overview of Hazard Maps 
and Marin Maps 

¶ Marin County Hazards over the 
Last 5-Years 

¶ 2018 Hazard Mitigation Project 
Status Update 

¶ 2023 Hazard Mitigation 
Projects/Capital Improvement 
Projects 

¶ Hazard Working Groups 

11 
07/01/23-
09/01/23 

Steering 
Committee 
Members 

Steering 
Committee 
Members Plan 
Development  
Sessions 

¶ Individual phone or conference 
calls with planning jurisdictions and 
districts to answer specific 
questions and assist them in 
developing their profile annex.  

12 11/27/23 

Steering 
Committee, 
Planning 
Team 

Marin County 
Planning Team 
Meeting 

¶ Presentation and review of the 
Draft Marin County OA MJHMP 
and Jurisdictional/District Annexes 

13 11/28/23 
General 
Public 
 

Public Outreach 
Presentation on 
Marin County 
Office of 
Emergency 
Management 
Website 

¶ Presentation and review of the 
Draft Marin County OA MJHMP 
and Jurisdictional/District Annexes. 

¶ Opportunity for public comment 
and questions and answers.  

Table 3: SMFD & Marin County MJHMP Planning Meetings  

 

1.2.4  PUBLIC ENGAGEMENT 
Early discussions with the Marin County OEM established the initial plan for public engagement 
to ensure a meaningful and inclusive public process with a focus on equity and accessible to the 
whole community. The Public Outreach efforts mirrored the Planning Team approach with a 
unified effort, led by the County OEM and the Southern Marin Fire Protection District, involving 
all participating jurisdictions and districts. Public outreach for this plan update began at the 
beginning of the plan development process with a detailed press release from Marin County and 
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the Southern Marin Fire Protection District informing the community of the purpose of the 
hazard mitigation planning process for the Marin County OA planning area and to invite the 
public to participate in the process.  

Public involvement activities for this plan update were conducted by Marin County, the Southern 
Marin Fire Protection District, and all participating jurisdictions and districts and included press 
releases; website postings; a community survey; stakeholder and public meetings; and the 
collection of public and stakeholder comments on the draft plan which was posted on the Marin 
County and Southern Marin Fire Protection District website. Information provided to the public 
included an overview of the mitigation status and successes resulting from implementation of 
the 2018 plan as well as information on the processes, new risk assessment data, and 
proposed mitigation strategies for the plan update.  

Equity and Whole Community Approach  

The Marin County OEM and the Marin County and Southern Marin Fire Protection District 
Steering Committee prioritized equity and engagement of the whole community in the 
development of the Marin County OA MJHMP by establishing a framework with key actions for 
each step of the planning process. Elements of the equity approach included: 
 
Engaging hard -to-reach populations   

This effort was to ensure the greatest equity and access to the public to enable participation in 
the process. The Marin County OEM outreach strategy is to ñmeet people where they are.ò The 
Town Hall meetings were conducted at different familiar locations within the county where 
people could easily access them and were conducted on both a weekday and weekend, and in 
the evening and during the daytime. The meetings were offered in-person with a virtual 
broadcast using Zoom videoconferencing and streamed live on Marin County OEM Facebook 
account. After the meeting, Marin County OEM uploaded the recorded meeting to their website 
to allow the public on demand access to the meeting. 
 
Translation and Interpretation Services  

The survey and outreach materials were provided in both English and Spanish to improve 
accessibility among populations with limited English proficiency. The website uses Google 
Translate for accessibility in multiple languages. Interpretation services were offered for both 
town hall meetings. Each town hall meeting included live Spanish translation and subtitles, Live 
American Sign Language (ASL/CDI) interpretation, the ability for the Zoom videoconferencing 
attendee to activate subtitles in 29 different languages, and vision accessible PowerPoint slide. 
 
Three stakeholder and public meetings were held, two at the beginning of the plan development 
process and one prior to finalizing the updated plan.  Where appropriate, stakeholder and public 
comments and recommendations were incorporated into the final plan, including the sections 
that address mitigation goals and strategies.  Specifically, public comments were obtained 
during the plan development process and prior to plan finalization.  
 
All press releases and website postings are on file with the Marin County OEM.  Public 
meetings were advertised in a variety of ways to maximize outreach efforts to both targeted 
groups and to the public at large.  Advertisement mechanisms for these meetings and for 
involvement in the overall MJHMP development process include:  

¶ Development and publishing of an MJHMP public outreach article  

¶ Providing press releases to local newspapers and radio stations 
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¶ Posting meeting announcements on the local County MJHMP website  

¶ Email to established email lists  

¶ Personal phone calls  
 

The public outreach activities were conducted with participation from and on behalf of all 

jurisdictions participating in this plan.  

The Marin County and Southern Marin Fire Protection District Steering Committee has made 

the commitment to periodically bring this plan before the public through public meetings and 

community posting so that citizens may make input as strategies and implementation actions 

change.  Public meetings will continue to be held twice a year after the first and third MJHMP 

meetings.  Public meetings will continue to be stand-alone meetings but may also follow a 

council meeting or other official government meeting.  The public will continue to be invited to 

public meetings via social media messaging, newspaper invitations, and through the website for 

each jurisdiction participating in the plan.  Each jurisdiction is responsible for assuring that their 

citizenry is informed when deemed appropriate by the Steering Committee. 

 

WEBSITE 

At the beginning of the plan update process, Marin County OEM established a hazard mitigation 

website  https://emergency.marincounty.org/pages/lhmp on behalf of all the planning areas to 

ensure consistent messaging and information, to keep the public posted on plan development 

milestones, and to solicit relevant input. The website also provided information on signing up for 

Alert Marin, provided detailed information about the hazard mitigation process and plan 

development, provided a URL and QR code link to the survey in both English and Spanish, and 

provided information about upcoming town hall meetings. (See Figure 1) 

The siteôs address was publicized in all press releases, surveys and public town hall 

meetings. Each planning partner also established a link on their own agency website. 

Information on the plan development process, the Steering Committee, a link to the Hazard 

Mitigation survey, and drafts of the plan were made available to the public on the site. Marin 

County intends to keep a website active after the planôs completion to keep the public 

informed about successful mitigation projects and future plan updates. 

https://emergency.marincounty.org/pages/lhmp
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Figure 1: Marin County OEM MJHMP Website  

 

PUBLIC MEETINGS 

Two separate Marin County MJHMP Public Town Hall Meeting were conducted at different 
locations within the County, on different days of the week and during different times of the 

day. This effort was to ensure the greatest equity and access by the public to enable 

participation in the process. The Marin County OEM outreach strategy is to ñmeet people 

where they are.ò Each Town Hall Meeting included, live Spanish translation and subtitles, 

Live American Sign Language (ASL/CDI) interpretation, the ability for the Zoom 

videoconferencing attendee to activate subtitles in 29 different languages, and vision 

accessible PowerPoint slide. 

The first Town Hall Meeting was conducted on Thursday, April 13, 2023, from 6:00 pm to 

7:30 pm, at the Marin County Board of Supervisors Chambers, Marin County Civic Center, 

3501 Civic Center Drive, Room #330 San Rafael, CA 94903. The in-person meeting was 

also broadcast virtually using Zoom videoconferencing and streamed live on Marin County 

OEM Facebook account. Each of the jurisdictions participating in the MJHMP released a 

Press Release on their respective websites announcing the Public Town Hall Meeting and 

providing the date, time, and URL link to the Zoom Meeting for the public to log in and attend 

the Zoom Meeting. Marin County OEM also posted a notice for the Public Town Hall Meeting 

on their Facebook account. At the conclusion of the presentation, a question and answer 

session was held to answer questions from the attendees.  

The second Town Hall Meeting was conducted on Saturday, April 29, 2023, from 10:00 am 

to 11:30 am, at the Marin County Health and Wellness Center, 3240 Kerner Ave. Rooms 

#109 and #110 San Rafael, CA. 94903. The meeting followed the same format as the first 

and hosted the same access level of equity and accessibility.  
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The Marin County MJHMP Public Town Hall Meeting was recorded and downloaded from 

Zoom and made available to all of the jurisdictions and districts to place on their websites 

and local Access TV for the public to view.  

Meeting participants were also invited to complete the Hazard Mitigation Survey and were 

provide the URL link to the Survey Monkey website to complete the survey.  

 
Figure 2: Marin County OEM MJHMP Public Town Hall Meeting  

 

SOCIAL MEDIA  

Marin County and its participating jurisdictions utilized several forms of social media to reach 

residents and customers. Information about the Hazard Mitigation Planning process was 

communicated to the public via Facebook, Twitter, and local access TV. Residents and 

customers were invited to complete the Hazard Mitigation Plan survey which was accessible 

via an attached URL or QR Code and provide feedback on potential hazard mitigation 

projects or programs.  

The results of the survey were provided to each of the planning partners and used to support 

the jurisdictional annex process. Each planning partner was able to use the survey results to 

help identify actions as follows: 

¶ Gauge the publicôs perception of risk and identify what citizens are concerned about. 

¶ Identify the best ways to communicate with the public. 

¶ Determine the level of public support for different mitigation strategies. 

¶ Understand the publicôs willingness to invest in hazard mitigation. 
 

PRESS RELEASES 

Press releases were distributed over the course of the planôs development as key milestones 
were achieved and prior to each Marin County OA MJHMP Public Town Hall Meeting. All 
press releases were made available to the community in both English and Spanish.  
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Figure 3: Hazard Mitigation Plan Public Outreach Press Release  

 

SURVEY 

A hazard mitigation plan survey (see Figure 4) was developed by the Steering Committee 
and made available to the public in both English and Spanish. The survey was used to 

gauge household 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 ten questions helped guide the Steering Committee in defining our hazards, and selecting 

goals, objectives, and mitigation strategies. The survey was available on the hazard 

mitigation plan website, advertised in press releases, and at town hall meetings. Finally, the 

survey and the process of public input was advertised throughout the course of the planning 

process. The survey was available to the public on March 13, 2023, and closed on June 12, 

2023. At the conclusion of the planning process 293 surveys were completed by the public.  

Public Comments Considered by the Planning Team  

The Planning Team used the following information gathered from the Public Outreach 

Survey to inform decisions regarding hazard mitigation strategies, actions, and priorities.  

¶ Climate Change, Wildfire, and Drought were the top hazards of concern for the public. 

¶ Text messages, mail, and the County website were the preferred methods for receiving 
hazard mitigation information.  

¶ 48% of respondents expressed that they were ñVery Muchò concerned and 31% were 

ñModeratelyò concerned that a natural disaster could impact their home or place of 

residence. 

¶ 85% of respondents own their own home.  

¶ 99% of respondents have access to the internet.  
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Figure 4: Hazard Mitigation Plan Survey  

 

 

PUBLIC COMMENT ON THE PLAN  

To solicit public feedback on the draft plan, Marin OEM engaged in a multi-faceted approach 
intended to reach as many Marin residents as possible, including members of the community 

who are under-served and under-represented. All members of the community had the 

opportunity to provide initial comments on the plan during a two-week period from 

Wednesday, December 4, 2023, to Wednesday, December 18, 2023. Although the initial 

comment period was listed as two weeks, the public could submit comments indefinitely via 

the Countyôs website to support the Countyôs continuous improvement efforts.  The base plan, 

as well as city, town and special district annexes, were available for download on 

emergency.marincounty.org. The website additionally asked for feedback in a survey in 

English and Spanish, the survey was designed to establish where that person lives or works, 

tǳōƭƛŎ hǳǘǊŜŀŎƘ {ǳǊǾŜȅ

ƘǧǇǎΥκκǿǿǿΦǎǳǊǾŜȅƳƻƴƪŜȅΦŎƻƳκǊκaŀǊƛƴŎƻǳƴǘȅaWIat
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their top hazards of concern, elicit feedback on the plan and offer a place for them to share 

projects to reduce risk in their community. The survey collected responses from the 

community in English and in Spanish.   

The website and survey were shared through traditional and social media (photos) The Marin 

Independent Journal (Marin IJ) used the press release to write an article (hopefully; include 

photos). Social media accounts were updated four times with an initial ask, two reminders, 

and a closing announcement. The Marin OEM Public Information Officer coordinated with the 

Marin County Public Information Officers (MAPIO) working group to distribute information 

to partner jurisdictions (city, town, and special districts) to share this information on their social 

media sites and with the communities in the area.   

To reach those who may not be engaged digitally, the planning team worked with Marin 

County Community Response Teams, (CRTs are a collaboration of non-profit organizations 

supporting underrepresented communities in four zones) to conduct outreach with half-sheet 

flyers in English and Spanish to share in the 4 CRT zones (southern Marin, north Marin, west 

Marin, San Rafael). These half sheets were also shared county-wide at libraries, including in 

areas not covered by CRTs, like at the Fairfax library. CRTs are designed to reach Marinôs 

traditionally underserved and underrepresented communities, so by conducting outreach 

through this method, we were able to inform residents who may not have been engaged 

otherwise, including residents in Marin City, West Marin, and the Canal District of San 

Rafael.    

After December 18, 2023, the various participating jurisdiction and district profiles remained 

on the Marin County OEM website for public comments.  The SMFD had an additional 14-day 

comment period for the SMFD Community Profile where their profile was posted on the 

District website for final public comment from January 29 ï February 5, 2024. 

The 14-day public comment period gave the public an opportunity to comment on the draft 

plan update prior to the planôs submittal to Cal OES. Comments received on the draft plan are 

available upon request. All comments were reviewed by the planning team and incorporated 

into the draft plan as appropriate. 

Public Comments Considered by the Planning Team  

The Marin County OEM posted the draft Hazard Mitigation Plan and hazard mitigation 

actions on their website and solicited public comments on the content. The Southern Marin 

Fire Protection District distributed press releases directing the community to the Marin 

County OEM website to review the draft plans. The Planning Team gathered public 

comments and information on the Marin County OEM website regarding proposed and 

current Hazard Mitigation Actions. The Planning Team used the comments and suggestions 

to inform decisions regarding hazard mitigation strategies, actions, and priorities. Most 

comments included ideas for hazard mitigation projects and comments on the effectiveness 

of current mitigation projects. These comments were used to revise the proposed hazard 

mitigation actions which resulted in the final list of hazard mitigation actions listed in 3.5 

Hazard Mitigation Actions. 
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1.3   OVERVIEW AND HISTORY 
The Southern Marin Fire Protection District is an independent special district established by the 

Marin County Board of Supervisors in July of 1999. Its statutory authority is provided through 

the California Fire District Law of 1987, (Health & Safety Code Ä13800, et seq).  The District 

was formed by the merger of the Alto-Richardson Fire Protection District and the Tamalpais Fire 

Protection District. 

On June 24, 2012, the City of Sausalito Fire Department was annexed into the Fire District. In 

October of 2010 the District signed a contract with the National Park Service to provide services 

to the Marin Headlands and Fort Baker areas of the Golden Gate National Recreation Area.  On 

July 1, 2023, the City of Mill Valley was annexed into the Fire District. 

The District has 95 full time employees including a Fire Chief, 2 Deputy Fire Chiefs, 1 Fire 

Marshal, 1 Deputy Fire Marshal, 4 Battalion Chiefs, 15 Fire Captains, 17 Engineer Firefighters, 

17 Engineer Paramedics, 7 Firefighter Paramedics, 16 Firefighters, 1 HR Manager, 1 Finance 

Manager, 1 Finance Assistant, 1 Communications Coordinator, 1 IT Coordinator, 1 

Administrative Aide, 3 Fire Inspector/Plan Reviewers, 2 Wildfire Mitigation Specialists, and 2 

Vegetation Management Specialists, and 1 NRG Coordinator. 

 

1.4   SERVICE AREA 
The Southern Marin Fire Protection District serves the cities of Sausalito, and Mill Valley, and 

communities of Tamalpais Valley, Almonte, Homestead Valley, Alto, Strawberry, approximately 

1/4 of the town of Tiburon, the City of Mill Valley, Fort Baker and the Marin Headlands. The 

District covers over 25.3 square miles, a population of approximately 41,576 and over 20,500 

homes and commercial properties. Each of our zones is protected by one Type I engine with 

each of the zones cross-staffing at least one specialty piece of equipment such as a Ladder 

Truck, Rescue, Fire Boat, Jet Skis, Inflatable Rescue Boat, and Type 3 Engine.  The District 

also provide ALS transport services.  The District has 2 ambulances and 1 ALS Medium 

Rescue. 

 

 



      2023 Marin Coun ty Operational Area  
Multi -Jurisdictional Hazard Mitigation Plan  

 

25 
SOUTHERN MARIN FIRE DISTRICT PROFILE 

 
Figure 5: Map of the Southern Marin Fire Protection District  

Source: SMFD, LaFCO 
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Figure 6 illustrates the Southern Marin Fire Protection District service area in purple with the red 

circle in relation to the other Marin County Fire Districts. 

 
Figure 6: Map of the Southern Marin Fire Protection District  and Other Fire  Districts  

Source: Marin County OEM 
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1.5   ADMINISTRATION 
The Southern Marin Fire Protection District is governed by a seven-member Board of Directors. 

Board Directors are elected by the residents, serve four-year terms and Board members must 

live within the Fire District boundaries. The SMFD Board of Directors meets on the fourth 

Wednesday of each month at the Administration Headquarters located at 28 Liberty Ship Way, 

Suite 2800, Sausalito, California 94965. The public is encouraged to attend and participate in 

District Board Meetings. 

 

Fire District elections are managed by the Marin County Election's office. Board members are 

elected or re-elected every four years during the Uniform District Elections in November. The 

terms of office are four-year, staggered terms. SMFD Board Directors must live within the 

District boundaries.   

1.6   FINANCING 
The primary economic drivers of the Districtôs finances are property tax revenue and personnel 

costs. The Districtôs Board of Directors is committed to long-term financial resiliency, and a 

thorough understanding of these aforementioned primary drivers is required in order to achieve 

and maintain long-term fiscal resiliency. The recent passage of Measure U was a major 

accomplishment towards increasing the Districtôs revenues and thereby maintaining an 

organization with long-term financial resiliency. The District utilizes long-range financial planning 

tools to measure the Districtôs financial health, identify potential fiscal challenges and guide 

current decision making, and keep the District on a fiscally sustainable path going forward. Two 

of the tools the District uses are a ten-year general operating cash flow model, and a twelve-

year Capital Improvement Plan (CIP). In addition to the adoption of Measure U, the District has 

implemented a number of other cost-saving measures to ensure the long-term resiliency of the 

organization, such as: 

¶ To address the OPEB liability, the District eliminated OPEB for employees hired after 

1/1/2014, instead offering retiree health savings accounts. 

¶ Prior to PEPRA, the Districtôs safety members were the first in the County to modify 

retirement benefits from 3%@50 to 3%@55. 

¶ Submitted winning grants in excess of $1.3 million.  

¶ The District started making contributions to a trust for OPEB liabilities in 2011, and in 

2019 made its first pension contribution. The combined balance of this trust as of June 

30, 2021 exceeded $6.2M. 

¶ Implemented employee cost-sharing of medical premium costs. 

¶ The Board of Directors formally adopted a Reserve Policy to ensure the District has 

adequate working capital to cover operational costs and mitigate against potential 

adverse impacts stemming from an economic downturn. This policy calls for a minimum 

of 40% of current year operating and equipment expenditures to be in a separate cash 

fund. As of June 30, 2021, this cash fund balance was $6.7M.  

1.7   WEATHER AND CLIMATE  
The Southern Marin Fire Protection District serves the communities of Mill Valley and Sausalito. 
The City of Mill Valley is approximately 79 feet above sea level and while the low areas City of 
Sausalito are approximately 10 feet above sea level. The majority of housing is located on the 
adjacent hillsides well above sea level and the industrial areas of Sausalito known as the 
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Marinship are approximately 10 feet above sea level. In the Cities of Mill Valley and Sausalito, 
the summers are long, comfortable, arid, and mostly clear and the winters are short, cold, wet, 
partly cloudy and mostly clear with the exception of fog sometimes occurring daily in the 
summers. Over the course of the year, the temperature typically varies from 43°F to 73°F and is 
rarely below 36°F or above 84°F. The difference in precipitation between the driest month and 
the wettest month is 8 inches.  The annual rainfall is between 33- 45 inches.  The month of 
highest relative humidity is February (80%). The month with the lowest relative humidity is June 
(69%). The month which sees the most rainfall is January. The driest month of the year is July. 

 

  January February  March  April  May June July August September October  November  December 

Avg. 
Temperature 

°C (°F) 

9.4 °C 
(48.9) 

°F 

10.2 °C 
(50.3) °F 

11.3 
°C 

(52.4) 
°F 

12.3 
°C 

(54.1) 
°F 

14 °C 
(57.2) 

°F 

15.9 
°C 

(60.7) 
°F 

16.3 
°C 

(61.3) 
°F 

16.7 °C 
(62) °F 

16.8 °C 
(62.3) °F 

15.3 °C 
(59.6) 

°F 

12.2 °C 
(53.9) °F 

9.6 °C 
(49.4) °F 

Min. 
Temperature 

°C (°F) 

6.1 °C 
(43) °F 

6.9 °C 
(44.4) °F 

7.9 °C 
(46.2) 

°F 

8.6 °C 
(47.6) 

°F 

10.2 
°C 

(50.3) 
°F 

11.7 
°C 

(53) 
°F 

12.4 
°C 

(54.3) 
°F 

12.9 °C 
(55.2) 

°F 

12.6 °C 
(54.7) °F 

11.4 °C 
(52.5) 

°F 

8.7 °C 
(47.7) °F 

6.6 °C 
(43.9) °F 

Max. 
Temperature 

°C (°F) 

13.7 °C 
(56.7) 

°F 

14.5 °C 
(58.1) °F 

15.9 
°C 

(60.6) 
°F 

17 °C 
(62.7) 

°F 

18.9 
°C 

(66.1) 
°F 

21.5 
°C 

(70.6) 
°F 

21.8 
°C 

(71.3) 
°F 

22.2 °C 
(72) °F 

22.8 °C 
(73.1) °F 

20.9 °C 
(69.6) 

°F 

16.8 °C 
(62.2) °F 

13.6 °C 
(56.5) °F 

Precipitation 
/ Rainfall 
mm (in) 

118 
(4) 

124 
(4) 

88 
(3) 

41 
(1) 

22 
(0) 

5 
(0) 

1 
(0) 

2 
(0) 

2 
(0) 

25 
(0) 

58 
(2) 

114 
(4) 

Humidity(%) 78% 80% 77% 72% 71% 69% 74% 75% 72% 71% 75% 77% 

Rainy days 
(d) 

8 7 6 4 3 1 0 0 0 2 5 7 

avg. Sun 
hours 

(hours) 

5.7 6.4 7.8 9.4 10.0 10.6 9.3 8.5 8.7 7.8 6.7 5.6 

Figure 7: The Southern Marin Fire Protection District  Precipitation and Monthly Temperatures  
Source: En.Climate-Data.org 

 

 

1.8   SOCIAL VULNERABILITY  AND RISK 

The California Governorôs Office of Emergency Services (Cal OES) has initiated the ñPrepare 
Californiaò grant program focused on building community resilience amongst vulnerable 
individuals living in the areas of the state most susceptible to natural disasters. The Prepare 
California Initiative is aimed at reducing long-term risks from natural disasters by investing in 
local capacity building and mitigation projects designed to protect communities. 

Prepare California leverages funds approved in Governor Gavin Newsomôs 2021-22 State 
Budget and is designed to unlock federal matching funds for community mitigation projects that 
vulnerable communities would otherwise be unable to access. This program is intended for 
communities that are the most socially vulnerable and at the highest risk for future natural 
hazard events. The state identified communities by prioritizing California census tracts 
according to their estimated hazard exposures and social vulnerability. 
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The National Risk Index is a dataset and online tool to help illustrate the United States 

communities most at risk for 18 natural hazards: Avalanche, Coastal Flooding, Cold Wave, 

Drought, Earthquake, Hail, Heat Wave, Hurricane, Ice Storm, Landslide, Lightning, Riverine 

Flooding, Strong Wind, Tornado, Tsunami, Volcanic Activity, Wildfire, and Winter Weather. 

For purposes of this plan the following National Risk Index (NRI) hazards are profiled in support 

of eight of the twelve Marin County MJHMP Hazards. NRI data was not available for Dam 

Failure, Land Subsidence, Levee Failure, or Sea Level Rise. 

Table 4: NRI Hazards and Marin County MJHMP Hazards  

NRI Hazards  Marin County MJHMP Hazards 

Earthquake  Earthquake 

Riverine Flooding  Flooding 

Coastal Flooding  Flooding 

Wildfire  Wildfire 

Landslide  Debris Flow 

Drought  Drought 

Heat Wave  Severe Weather -Extreme Heat 

Tsunami  Tsunami 

Strong Wind  Severe Weather ï Wind, Tornado 

Table 4: NRI Hazards and Marin County MJHMP Hazards  
Source: FEMA National Risk Index 2023 

 

The National Risk Index leverages available source data for Expected Annual Loss due to these 

18 hazard types, Social Vulnerability, and Community Resilience to develop a baseline relative 

risk measurement for each United States county and Census tract. These measurements are 

calculated using average past conditions, but they cannot be used to predict future outcomes for 

a community. The National Risk Index is intended to fill gaps in available data and analyses to 

better inform federal, state, local, tribal, and territorial decision makers as they develop risk 

reduction strategies. 

Calculating the Risk Index 

Risk Index scores are calculated using an equation that combines scores for Expected Annual 

Loss due to natural hazards, Social Vulnerability and Community Resilience: 

Risk Index = Expected Annual Loss Ĭ Social Vulnerability õ Community Resilience 

 

Hazard Type Risk Index 

Hazard type Risk Index scores are calculated using data for only a single hazard type, and 

reflect a community's Expected Annual Loss value, community risk factors, and the adjustment 

factor used to calculate the risk value.  
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The following Tables and Figures illustrates the NRI Hazard Type Risk Index and the Social 

Vulnerability Map for the Southern Marin Fire Protection District for the various Census Tracts 

within their service area. 

Tables 5 ï 12 illustrate the NRI Hazard Type Risk Index for the SMFD service area Census 

Tracts. 

Table 5: NRI Hazard Type Risk Index for Mill Valley Census Tract 1261.00  

Hazard Type EAL Value 
Social 

Vulnerability 
Community 
Resilience 

CRF Risk Value Score 

Earthquake $1,347,641 Very Low Very High 0.66 $894,146 90.4 

Riverine Flooding $893,441 Very Low Very High 0.66 $592,789 97.1 

Wildfire $14,195 Very Low Very High 0.66 $9,418 83.6 

Heat Wave $9,305 Very Low Very High 0.66 $6,173 43.2 

Tornado $5,176 Very Low Very High 0.66 $3,434 8 

Landslide $3,082 Very Low Very High 0.66 $2,045 76.5 

Coastal Flooding $1,675 Very Low Very High 0.66 $1,112 81.4 

Tsunami $505 Very Low Very High 0.66 $335 94.3 

Drought $0 Very Low Very High 0.66 $0 0 

Table 5: NRI Hazard Type Risk Index for Mill Valley Census Tract 1261.00  

{ƻǳǊŎŜΥ C9a! bŀǝƻƴŀƭ wƛǎƪ LƴŘŜȄ нлно 

 

Figures 8 - 15 illustrate the Social Vulnerability Maps for the SMFD service area Census Tracts.  

 

 
  Figure 8: City of Mill Valley Social Vulnerability Map Census Tract 1261.00  

Source: FEMA National Risk Index 2023 
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Table 6: NRI Hazard Type Risk Index for Mill Valley Census Tract 1262.00  

Hazard Type EAL Value 
Social 

Vulnerability 
Community 
Resilience 

CRF Risk Value Score 

Earthquake $1,077,596 Relatively Low Very High 0.94 $1,009,900 91.3 

Riverine Flooding $779,681 Relatively Low Very High 0.94 $730,701 97.7 

Coastal Flooding $23,958 Relatively Low Very High 0.94 $22,453 92.4 

Heat Wave $7,024 Relatively Low Very High 0.94 $6,582 44.3 

Tornado $3,739 Relatively Low Very High 0.94 $3,504 8.1 

Landslide $2,757 Relatively Low Very High 0.94 $2,584 80.4 

Tsunami $1,144 Relatively Low Very High 0.94 $1,072 96.5 

Wildfire $575 Relatively Low Very High 0.94 $538 56 

Table 6: NRI Hazard Type Risk Index for Mill Valley Census Tract 1262.00  

{ƻǳǊŎŜΥ C9a! bŀǝƻƴŀƭ wƛǎƪ LƴŘŜȄ нлно 

 

 
Figure 9: City of Mill Valley Social Vulnerability Map Census Tract 1262.00 

Source: FEMA National Risk Index 2023 
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Table 7: NRI Hazard Type Risk Index for Mill Valley Census Tract 1270.00  

Hazard Type EAL Value 
Social 

Vulnerability 
Community 
Resilience 

CRF Risk Value Score 

Earthquake $1,217,445 Very Low Very High 0.72 $880,410 90.3 

Riverine Flooding $176,890 Very Low Very High 0.72 $127,920 87.5 

Wildfire $40,457 Very Low Very High 0.72 $29,257 88.9 

Heat Wave $5,300 Very Low Very High 0.72 $3,832 35.9 

Tornado $4,570 Very Low Very High 0.72 $3,305 7.6 

Landslide $1,624 Very Low Very High 0.72 $1,175 67.2 

Strong Wind $256 Very Low Very High 0.72 $185 7 

Coastal Flooding $0 Very Low Very High 0.72 $0 0 

Drought $0 Very Low Very High 0.72 $0 0 

Tsunami $0 Very Low Very High 0.72 $0 0 

Table 7: NRI Hazard Type Risk Index for Mill Valley Census Tract 1270.00  

{ƻǳǊŎŜΥ C9a! bŀǝƻƴŀƭ wƛǎƪ LƴŘŜȄ нлно 

 

 
Figure 10: City of Mill Valley Social Vulnerability Map Census Tract 1270.00 

Source: FEMA National Risk Index 2023 
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Table 8: NRI Hazard Type Risk Index for Sausalito Census Tract 1302.01  

Hazard Type EAL Value 
Social 

Vulnerability 
Community 
Resilience 

CRF Risk Value Score 

Earthquake $704,009 Very Low Very High 0.79 $553,971 87.3 

Riverine Flooding $48,101 Very Low Very High 0.79 $37,850 72.8 

Coastal Flooding $5,117 Very Low Very High 0.79 $4,026 86.2 

Landslide $3,202 Very Low Very High 0.79 $2,519 80 

Tornado $3,181 Very Low Very High 0.79 $2,503 5.8 

Heat Wave $359 Very Low Very High 0.79 $282 17.1 

Strong Wind $188 Very Low Very High 0.79 $148 6 

Tsunami $1 Very Low Very High 0.79 $1 88.4 

Drought $0 Very Low Very High 0.79 $0 0 

Wildfire $0 Very Low Very High 0.79 $0 0 

Table 8: NRI Hazard Type Risk Index for Sausalito Census Tract 1302.01 

{ƻǳǊŎŜΥ C9a! bŀǝƻƴŀƭ wƛǎƪ LƴŘŜȄ нлно 

 

 

 
Figure 11: City of Sausalito Social Vulnerability Map Census Tract 1302.01  

Source: FEMA National Risk Index 2023 
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Table 9: NRI Hazard Type Risk Index for Sausalito Census Tract 1 302.03 

Hazard Type EAL Value 
Social 

Vulnerability 
Community 
Resilience 

CRF Risk Value Score 

Earthquake $277,560 Very Low Very High 0.81 $224,222 82.3 

Landslide $7,589 Very Low Very High 0.81 $6,131 92.2 

Tornado $1,283 Very Low Very High 0.81 $1,037 2.9 

Tsunami $1,239 Very Low Very High 0.81 $1,001 96.4 

Wildfire $200 Very Low Very High 0.81 $162 40.9 

Heat Wave $176 Very Low Very High 0.81 $142 16.4 

Strong Wind $86 Very Low Very High 0.81 $70 3.6 

Coastal Flooding $10 Very Low Very High 0.81 $8 71.8 

Drought $0 Very Low Very High 0.81 $0 0 

Riverine Flooding $0 Very Low Very High 0.81 $0 0 

Table 9: NRI Hazard Type Risk Index for Sausalito Census Tract 1302.03  

{ƻǳǊŎŜΥ C9a! bŀǝƻƴŀƭ wƛǎƪ LƴŘŜȄ нлно 

 

 
Figure 12: City of Sausalito Social Vulnerability Map Census Tract 1302.03  

Source: FEMA National Risk Index 2023 
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Table 10: NRI Hazard Type Risk Index for Sausalito Census Tract 1302.04  

Hazard Type EAL Value 
Social 

Vulnerability 
Community 
Resilience 

CRF Risk Value Score 

Earthquake $1,169,125 Very Low Very High 0.58 $683,563 88.5 

Riverine Flooding $778,574 Very Low Very High 0.58 $455,216 96.1 

Coastal Flooding $124,477 Very Low Very High 0.58 $72,779 95.6 

Tsunami $14,622 Very Low Very High 0.58 $8,549 99.1 

Tornado $3,340 Very Low Very High 0.58 $1,953 4.6 

Landslide $2,262 Very Low Very High 0.58 $1,322 69.1 

Heat Wave $852 Very Low Very High 0.58 $498 18.3 

Strong Wind $166 Very Low Very High 0.58 $97 4.5 

Wildfire $15 Very Low Very High 0.58 $9 26.5 

Drought $0 Very Low Very High 0.58 $0 0 

Table 10: NRI Hazard Type Risk Index for Sausalito Census Tract 1302.04  

{ƻǳǊŎŜΥ C9a! bŀǝƻƴŀƭ wƛǎƪ LƴŘŜȄ нлно 

 

 
Figure 13: City of Sausalito Social Vulnerability Map Census Tract 1302.04  

Source: FEMA National Risk Index 2023 
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Table 11: NRI Hazard Type Risk Index for SMFD Unincorporated County  Census Tract 1281.00  

Hazard Type EAL Value 
Social 

Vulnerability 
Community 
Resilience 

CRF Risk Value Score 

Earthquake $1,282,203 Relatively Low Very High 0.97 $1,242,403 92.8 

Riverine Flooding $359,276 Relatively Low Very High 0.97 $348,124 94.9 

Coastal Flooding $49,671 Relatively Low Very High 0.97 $48,129 94.5 

Landslide $40,069 Relatively Low Very High 0.97 $38,825 99.1 

Wildfire $29,347 Relatively Low Very High 0.97 $28,436 88.8 

Tornado $5,603 Relatively Low Very High 0.97 $5,429 13.1 

Heat Wave $726 Relatively Low Very High 0.97 $703 19.7 

Strong Wind $363 Relatively Low Very High 0.97 $351 11.4 

Tsunami $261 Relatively Low Very High 0.97 $253 93.8 

Drought $0 Relatively Low Very High 0.97 $0 0 

Table 11: NRI Hazard Type Risk Index for SMFD Unincorporated County  Census Tract 12 81.00 

{ƻǳǊŎŜΥ C9a! bŀǝƻƴŀƭ wƛǎƪ LƴŘŜȄ нлно 

 

 

 
Figure 14: City of SMFD Unincorporated County  Social Vulnerability Map Census Tract 12 81.00 

Source: FEMA National Risk Index 2023 
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Table 12: NRI Hazard Type Risk Index for SMFD Unincorporated County Census Tract 1282.00  

Hazard Type EAL Value 
Social 

Vulnerability 
Community 
Resilience 

CRF Risk Value Score 

Earthquake $911,472 Very Low Very High 0.75 $685,000 88.5 

Riverine 
Flooding 

$124,366 Very Low Very High 0.75 $93,465 84.3 

Wildfire $34,470 Very Low Very High 0.75 $25,905 88.3 

Coastal 
Flooding 

$15,955 Very Low Very High 0.75 $11,991 90.2 

Tornado $3,999 Very Low Very High 0.75 $3,006 6.9 

Heat Wave $1,320 Very Low Very High 0.75 $992 21.8 

Landslide $1,134 Very Low Very High 0.75 $852 62.2 

Strong Wind $255 Very Low Very High 0.75 $192 7.2 

Tsunami $188 Very Low Very High 0.75 $141 92.7 

Drought $0 Very Low Very High 0.75 $0 0 

Table 12: NRI Hazard Type Risk Index for SMFD Unincorporated County  Census Tract 12 82.00 

{ƻǳǊŎŜΥ C9a! bŀǝƻƴŀƭ wƛǎƪ LƴŘŜȄ нлно 

 

 

 
Figure 15: City of SMFD Unincorporated County  Social Vulnerability Map Census Tract 12 82.00 

Source: FEMA National Risk Index 2023 
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Social Vulnerability in Marin County and the Southern Marin Fire Protection District 

Most socially vulnerable residents in the Marin County OA reside in parts of Novato, parts of 

San Rafael, including in and around the Canal District, the Greenbrae neighborhood of 

Larkspur, and the unincorporated areas of Marin City and Santa Venetia.  

The median income for a household in the City was $179,529 and the per capita income for the 

City was $110,356. Approximately 2.4 percent of families and 4.5 percent of the population were 

below the poverty line (2020 data, U.S. Census Bureau). All three census tracts reflect a Very 

Low or Relatively Low Social Vulnerability Index in the City, which reflects the Cityôs SVI position 

within the County. 

The median income for a household in the City of Sausalito was $140,410 and the per capita 

income for the City was $111,167. Approximately 0 percent of families and 7.3 percent of the 

population were below the poverty line (2020 data, U.S. Census Bureau). All three census tracts 

reflect a Very Low Social Vulnerability Index in the City, which reflects the Cityôs SVI position 

within the County. 

Customers within the Southern Marin Fire Protection District reside within census tracts that 

have a Social Vulnerability Index of ñRelatively Lowò to ñVery Lowò, the Southern Marin Fire 

Protection Districtôs ability to serve this community is limited to the Fire and Emergency Medical 

Services they provide.  

 

1.9   CRITICAL FACILITIES  
The following list of facilities has been determined to be critical to the ability of the Southern Marin 

Fire Protection District to fulfill the requirements of its mission during an emergency: 

Table 13: Southern Marin Fire Protection District  Critical Facilities  

Category  Name Address 
Fire 
Severity 
Zone 

Flood 
Zone 

Critical Facilities  

Fire  
Fire: Southern Marin Fire Protection 
Dist. Station 1 

333 Johnson St. Sausalito, 
CA 94965 

VH X 

Fire  City of Mill Valley SMFD (SOM) & 
City Hall Building/ Fire Station 6 

26 Corte Madera Avenue 
Mill Valley, CA 94941 

H X/AE 

Fire  Southern Marin Fire Protection 
District (SOM)/ Station 4 

309 Poplar Street Mill 
Valley, CA 94941 

VH X 

Fire  Southern Marin Fire Protection 
District (SOM)/ Station 9 

308 Reed Blvd 

Mill Valley, CA 94941 
U X 

Fire  Southern Marin Fire Protection 
District Main Office (SOM) / EOC 

28 Liberty Ship Way, Suite 
2800, Sausalito, CA 94965 

U VE 

Fire  City of Mill Valley SMFD (SOM) & 
Public Safety Building /Fire St. 7 

1 Hamilton Dr, 

Mill Valley, CA 94941 
U X 

Law Sausalito Police HQ 
29 Caledonia St., 
Sausalito 

VH X 

Local 
Government  

Sausalito City Hall 420 Litho St., Sausalito  H X 
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Emergency 
Operations 
Center  

Southern Marin Fire Station #1 
333 Johnson St. Sausalito, 
CA 94965 

VH X 

Health / Medical  
 

Alta Mira Recovery Center 
126 Harrison Ave., 
Sausalito, CA 94965 

H X 

Health / Medical  
 

Alta Mira (135 Bulkley) 
125 Bulkley Ave., 
Sausalito, CA 94965 

H X 

Health / Medical  
 

Alta Mira (125 Bulkley) 
125 Bulkley Ave., 
Sausalito, CA 94965 

H X 

School  
Sausalito Marin 
City School 
District  

Willow Creek School (K-5 
Elementary) 

636 Nevada Street 
Sausalito, CA 94965 

H X 

School  
Lycee Francais  

Private School, K-6 100 Ebbtide, Sausalito, CA H X 

Evacuation 
Shelter  

MLK Campus Gym 
100 Ebbtide and 610 
Coloma Street, Sausalito 
CA 94965 

H X 

Local 
Government  

Mill Valley City Hall 
26 Corte Madera Ave 
Mill Valley, CA 94941 

H X/AE 

Local 
Government  

Mill Valley Library 
375 Throckmorton Ave 
94941 

VH X 

Local 
Government  

Mill Valley Community Center 
180 Camino Alto 
Mill Valley, CA 94941 

U X 

Hospitals and 
Medical Facilities  

Golden Gate Urgent Care, Kaiser 
Permanente Medical Offices 

750 Redwood Highway, 
Mill Valley, CA 94941 
(unincorporated Marin Co 
but serves Mill Valley) 

U X 

Hospitals and 
Medical Facilities  

Marin Terrace (assisted living and 
memory care) 

297 Miller Avenue,  
Mill Valley, Ca 94941 

H AE 

Hospitals and 
Medical Facilities  

The Redwoods  
(independent living, assisted living, 
skilled nursing) 

40 Camino Alto,  
Mill Valley, CA 94941 

U X/AE 

Schools and 
Educational 
Facilities  

Mill Valley School District 
411 Sycamore Ave, Mill 
Valley, CA 94941 

U X/AE 

Schools and 
Educational 
Facilities  

Edna Maguire Elementary School 
80 Lomita Drive, Mill 
Valley, CA 94941 

M X 

Schools and 
Educational 
Facilities  

Old Mill Elementary School 
352 Throckmorton Ave, 
Mill Valley, CA 94941 

VH X 

Schools and 
Educational 
Facilities  

Mill Valley Middle School 
425 Sycamore Ave, Mill 
Valley, CA 94941 

U X/AE 

Schools and 
Educational 
Facilities  

Terra Marin School (PK-8) 
70 Lomita Dr, Mill Valley, 
CA 94941 

M X 

Schools and 
Educational 
Facilities  

North Bridge Academy (special ed 
school) 

17 Buena Vista Ave, Mill 
Valley, CA 94941 

H X 

Schools and 
Educational 
Facilities  

Marin Horizon School 
305 Montford Ave, Mill 
Valley, CA 94941 

VH X 
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(Unincorporated Marin Co 
but serves Mill Valley) 

High Potential Loss Facilities  

Military/Civil 
Defense  

US Coast Guard Station Golden 
Gate 

435 Murray Circle, 
Sausalito, CA 94965 

H D 

Military/Civil 
Defense  

US Corps of Engineers (EOC) 
2100 Bridgeway St., 
Sausalito, CA 94965 

M X 

Dams Cascade Canyon Dam  
560 Cascade Dr, Mill 
Valley, CA 94941 

H X 

Critical Infrastructure  

Water/  
Wastewater  

Sausalito Marin City Sanitary 
District Treatment Plant 

 1 East Rd., Sausalito, CA 
94965 

VH D, VE 

Water/  
Wastewater  

Whiskey Springs Sanitary Pump 
Station 

SW corner of Coloma and 
Bridgeway, Sausalito CA 

M X 

Water/  
Wastewater  

Gate 5 Road Pump Sanitary Station 
East side of the 
Coloma/Gate 5 
Intersection, Sausalito CA  

U AE 

Water/  
Wastewater  

Spinnaker Sanitary Pump Station 
Spinnaker Parking Lot, 
Sausalito CA 

H AE 

Water/  
Wastewater  

Anchor Street Sanitary Pump 
Station 

Lot 1 at Spinnaker Drive, 
Sausalito CA 

H X 

Water/  
Wastewater  

MMWD Water Tank  
Rodeo Avenue, Sausalito 
CA 

VH X 

Water/  
Wastewater  

MMWD Water Tank  
Cloud View Road, 
Sausalito CA 

VH X 

Water/  
Wastewater  

Sanitary Collection System (22 
Miles of Pipe) 

Within City R/W and City 
Easements 

VH, H, 
M 

X, VE, 
AE  

Water Supply 
Facilities  

Water tank 
241/2 Greenwood Way, 
Mill Valley, CA 94941 
37.912935, -122.544041 

VH X 

Water Supply 
Facilities  

Water tank 
131/2 Escalon Dr, Mill 
Valley, CA 94941 
37.906425, -122.531301 

H X 

Water Supply 
Facilities  

H-Line Fire Road 
H-Line Fire Road  
37.927032, -122.556641 

VH X 

Water Supply 
Facilities  

Water Tank 
Camino Alto Fire Rd 
37.916306, -122.528707 

VH X 

Water Supply 
Facilities  

Elinor Ave Water Tank 9 Via Van Dyke (adjacent) VH X 

Water Supply 
Facilities  

Fern Canyon Water Tank 
Fern Canyon Rd, Mill 
Valley, CA 94941 
37.919004, -122.563224 

VH X 

Water Supply 
Facilities  

Lower Summit Ave Water Tank 
500 Summit Ave, Mill 
Valley, CA 94941 

VH X 

Water Supply 
Facilities  

Upper Summit Ave Water Tank 
(and Slide Gulch Pump Station) 

575 Summit Ave, Mill 
Valley, CA 94941 

VH X 

Water Supply 
Facilities  

Water Tank 
417 Summit Dr, Corte 
Madera (adjacent to Mill 
Valley neighborhood) 

H X 

Water Supply 
Facilities  

Water tank 

2001 Ridgecrest Blvd, Mill 
Valley, CA 94941 
(unincorporated Marin Co 
ï Mt Tam) 

VH X 
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Water Supply 
Facilities  

Water tank 
100 Old Railroad Grade 
Fire Road (unincorporated 
Marin Co- Mt Tam) 

H X 

Water Supply 
Facilities  

Water tank 
816 Panoramic Highway 
(unincorporated Marin Co) 

X X 

Power Utility  PG&E Substation - Sausalito Sausalito, CA 94965 H X 

Communications  
MERA Radio Antena Site - GGNRA 
Sausalito 

Wolfback Ridge Road, 
Sausalito, CA 94965 

H X 

Transportation  Fuel Dock, Clipper Marina 
310 Harbor Dr., Sausalito, 
CA 94965 

M, L AE 

Transportation  
Sausalito Ferry Terminal, 
Downtown 

Parking Lot #1, Sausalito 
CA 94965 

H X,VE  

Transportation  Sausalito Boat Launch 
Turney Street, Sausalito 
CA 94965 

M VE 

Communications  Fire Station #2 ï Antenna Array 
300 Spencer Ave, 
Sausalito CA 

VH X 

Transportation  32 miles of City Roadways Sausalito CA 
VH, H, 

M  
X, AE 

Transportation  Robin Williams Tunnel (CalTrans) 
Highway 101 above 
Sausalito 

H D 

Transportation  
Marin City Interchange 
(CalTrans/County) 

Bridge Blvd., Marin City  H X, AE 

Transportation  Golden Gate Bridge (GGBHTD) 
Highway 101 south of 
Sausalito 

M, H  V 

Transportation  
Wolfback Ridge Overpass 
(CalTrans) 

Wolfback Ridge road, 
Sausalito CA 

VH X 

Transportation  
Spencer Avenue Undercrossing 
(CalTrans) 

Spencer Avenue at 
Highway 101 

VH, H X 

Fire  Southern Marin Fire Protection 
District (SOM) 

/ LRAD Site 3- Homestead 

Montford Ave 

Mill Valley, CA 94941 VH X 

Fire  Southern Marin Fire Protection 
District (SOM) 

/ LRAD Site 16 - Sausalito 

Hecht Ave 

Sausalito, CA 94965 
Lat:  37.846963° N 
Lon:  122.483571° W 

H X 

Fire  Southern Marin Fire Protection 
District (SOM) / LRAD Site 2 - 
Sausalito 

300 Spencer Ave., 
Sausalito, CA 94965 H X 

Fire  Southern Marin Fire Protection 
District (SOM)/ LRAD Site 1 - 
Sausalito 

Rodeo Ave., Sausalito, CA 
94965 
Lat:  37.861804° N 
Lon:  122.498587° W 

M X 

Fire  Southern Marin Fire Protection 
District (SOM)/ LRAD Site 6 - Mill 
Valley 

Edgewood Ave Mill Valley, 
CA 94941 VH X 

Fire  Southern Marin Fire Protection 
District (SOM)/ LRAD Site 5ï Tam 
Valley 

Eastwood Park Mill Valley, 
CA 94941 VH X 

Local 
Government  

City of Mill Valley / LRAD Site 12 - 
Cascade 

Cascade Ave Mill Valley, 
CA 94941 

VH X 

Local 
Government  

City of Mill Valley / LRAD Site 13 ï 
Golf Course 

City Golf Course, Mill 
Valley, CA 94941 
Lat:  37.912321° N 
Lon:  122.532580° W 

H X 
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Local 
Government  

City of Mill Valley / LRAD Site 14 ï 
Vasco Ct 

Vasco Ct, Mill Valley, CA 
94941 
Lat:  37.909892° N 
Lon:  122.524649° W 

H X 

Local 
Government  

City of Mill Valley / LRAD Site 15 ï 
Ralston White 

Ralston White Mill Valley, 
CA 94941 

VH X 

Fire  Southern Marin Fire Protection 
District (SOM) ï Bel Aire School 
RUSD 

/ LRAD Site 8- Tiburon 

277 Karen Way 

Mill Valley, CA 94941 
Lat:  37.902517° N 
Lon:  122.495679° W 
 

U X 

Fire  Southern Marin Fire Protection 
District (SOM) 

/ LRAD Site 17- Marin City 

850 Drake Ave, Marin City 

Mill Valley, CA 94941 VH X 

Fire/Local  

Government  

Publicly Maintained 

Hydrants 

1,929 individual site 

locations 

within the District. 

VH, H, 
M 

X, VE, 
AE  

Fire/Local  

Government  

Public Emergency Fire 

Roads 

9.59 miles of non-paved 

emergency access fire 
roads 

VH, H, 
M 

X, VE, 
AE  

Table 13: Southern Marin Fire Protection District  Critical Facilities  
Source: Southern Marin Fire Protection District 
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Figure 16: Map of the Southern Marin Fire Protection District  and Critical Facilities and 

Infrastructure within the District  
Source: Marin County OEM 
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SECTION 2.0: HAZARD IDENTIFICATION AND RISK 

ASSESSMENT 

The Southern Marin Fire Protection District identified hazards that affect the District and 

developed natural hazard profiles based upon the countywide risk assessment, past events and 

their impacts.  Figure 17 shows the top hazards that the Jurisdiction is at risk from according to 

the hazard mitigation Steering Committee. 

 
Figure 17: SMFD Risk Assessment ï Planning Team Top Hazards  

 

Figure 18: Risk Rank Categorization  

Risk Level Risk Numerical Score 

High Risk  12 - 16 

Serious Risk  8 - 11 

Moderate Risk  4 - 7 

Low Risk  1 - 3 

Figure 18: Hazard Risk Categorization  

Each Marin County OA MJHMP participating jurisdiction and organization reviewed and approved 
the Top Hazards identified by the Planning Team. Each participating jurisdiction and organization 
then completed a more complex assessment tool to further develop their hazard assessment and 
prioritization.  

The planning process used the available FEMA tools to evaluate all the possible threats faced.  
The primary tool selected was the Hazard Assessment and Prioritization Tool. This matrix allowed 
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the participating jurisdiction or organization to assess their own level of vulnerability and mitigation 
capability. Each participating Jurisdiction and organization assessed the top hazards for: 

¶ Probability/ Likelihood of Future Events  

¶ Geographic Extent  

¶ Magnitude/ Severity  

¶ Climate Change Influence  

¶ Significance 

 

Probability/ Likelihood of Future Events  

¶ Unlikely: Occurs in intervals greater than 100 years - Less than 1% probability of 

occurrence in the next year or a recurrence interval greater than 100 years. 

¶ Occasional: Occurring every 11 to 100 years - 1-10% probability of occurrence in the 

next year or a recurrence interval of 11 to 100 years.  

¶ Likely: Occurring every 1 to 10 years - 10-90% probability of occurrence in the next year 

or recurrence interval of 1 to 10 years. 

¶ Highly Likely: Occurring almost every year - 90-100% probability of occurrence in the 

next year or a recurrence interval of less than 1 year. 

 

Geographic Extent  

¶ Negligible: Less than 10% of the planning area   

¶ Limited: 10-25% of the planning area 

¶ Significant: 25-75% of planning area  

¶ Extensive: 75-100% of planning area 

 

Magnitude/ Severity  

¶ Weak: Limited classification on scientific scale, slow speed of onset or short duration of 

event, resulting in little to no damage. 

¶ Moderate: Moderate classification on scientific scale, moderate speed of onset or 

moderate duration of event, resulting in some damage and loss of services for days. 

¶ Severe: Severe classification on scientific scale, fast speed of onset or long duration of 

event, resulting in devastating damage and loss of services for weeks or months. 

¶ Extreme: Extreme classification on scientific scale, immediate onset or extended 

duration of event, resulting in catastrophic damage and uninhabitable conditions. 

 

Table 14: Select Hazards Magnitude and Severity Scale 

Hazard Scale/Index Weak Moderate Severe Extreme 

Drought 
Palmer Drought 
Severity Index 

+1.99 to -1.99 -2.00 to -2.99 -3.00 to -3.99 -4.00 and below 

Earthquake 
Modified 
Mercalli 

I to IV V to VII VIII IX to XII 

 
Richter 
Magnitude 

2,3 4,5 6 7,8 

Tornado 
Fujita Tornado 
Damage Scale 

FO F1, F2 F3 F4, F5 

 
Table 14: Select Hazards Magnitude/ Severity  Scale or Index  
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Climate Change Influence  

¶ Low: Minimal potential impact  

¶ Medium: Moderate potential impact  

¶ High: Widespread potential impact 

Significance  

¶ Low: Minimal potential impact - Two or more criteria fall in lower classifications, or the 

event has a minimal impact on the planning area. This rating is sometimes used for 

hazards with a minimal or unknown record of occurrences or for hazards with minimal 

mitigation potential.  

¶ Medium: Moderate potential impact - The criteria fall mostly in the middle ranges of 

classifications and the eventôs impacts on the planning area are noticeable but not 

devastating. This rating is sometimes used for hazards with a high extent rating but very 

low probability rating. 

¶ High: Widespread potential impact - The criteria consistently fall in the high 

classifications and the event is likely/highly likely to occur with.  

 

2.1   CLIMATE CHANGE 
The County of Marin and associated jurisdictions profiled jointly recognize that the earthôs 

climate is forcibly being augmented due to humansô reliance on fossil fuels and non-natural 

resources which pose negative impacts on the earthôs climate. Reliance on fossil fuels and non-

natural products results in the climate shifting to include unseasonable temperatures, more 

frequent and intense storms, prolonged heat and cold events, and a greater reliance on 

technological advancements to maintain the wellbeing of community members and balance of 

the environment. The forced adaptation to climatic shifts is necessary for the County and 

jurisdictions to understand and include with these assessments.  

 

Locally to Marin, drought and rain events have already had devastating impacts to critical 

infrastructure, agriculture, and water resources; and globally, unseasonable temperatures have 

been identified as the cause for enhanced wildfires, severe droughts, ice sheets and glaciers 

disappearing, and persons emigrating from their countries due to a lack of sustainable, local 

resources. Melting land ice contributes additional water to the oceans and as ocean 

temperatures rise the water expands, both of which contribute to increase rates of sea level rise. 

Marin is bordered on the west by the Pacific Ocean and on the east by San Francisco Bay, 

making it particularly vulnerable to flooding and erosion caused by sea level rise. 

 

The cause of current climate change is largely human activity, burning fossil fuels, natural gas, 

oil, and coal. Burning these materials releases greenhouse gases into Earthôs atmosphere. 

Greenhouse gases trap heat from the sunôs rays inside the atmosphere causing Earthôs average 

temperature to rise. This rise in the planet's temperature was formerly called, ñglobal warmingò, 

but climate change has shown to include both intense heat and cold shifts. The warming of the 

planet impacts local and regional climates. Throughout Earth's history, climate has continually 

changed; however, when occurring naturally, this is a slower process that has taken place over 

hundreds and thousands of years. The human influenced climate change that is happening now 

is occurring at an abnormally faster rate with devastating results. 
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GLOBAL OBSERVED AND PROJECTED IMPACTS AND RISKS  

 Source: Intergovernmental Panel on Climate Change, Headline Statements from the Summary 

for Policymakers, 2022 

 

¶ Human-induced climate change, including more frequent and intense extreme events, 

has caused widespread adverse impacts and related losses and damages to nature and 

people, beyond natural climate variability. 

¶ Global warming, reaching 1.5°C in the near-term, would cause unavoidable increases in 

multiple climate hazards and present multiple risks to ecosystems and humans. 

¶ Beyond 2040 and depending on the level of global warming, climate change will lead to 

numerous risks to natural and human systems. 

¶ The magnitude and rate of climate change and associated risks depend strongly on 

near-term mitigation and adaptation actions, and projected adverse impacts and related 

losses and damages escalate with every increment of global warming. 

¶ Multiple climate hazards will occur simultaneously, and multiple climatic and non-climatic 

risks will interact, resulting in compounding overall risk and risks cascading across 

sectors and regions. 

FUTURE TRENDS/ IMPACTS  

Source: Study Confirms Climate Models are Getting Future Warming Projections Right ï 

Climate Change: Vital Signs of the Planet (nasa.gov) 

Global Warming  

¶ If global warming transiently exceeds 1.5°C in the coming decades or later, then many 

human and natural systems will face additional severe risks. 

¶ An estimated 60% of todayôs methane emissions are the result of human activities. The 

largest sources of methane are agriculture, fossil fuels, and decomposition of landfill 

waste. 

¶ The concentration of methane in the atmosphere has more than doubled over the past 

200 years. Scientists estimate that this increase is responsible for 20 to 30% of climate 

warming since the Industrial Revolution (which began in 1750). 

¶ According to the most recent National Climate Assessment, droughts in the Southwest 

and heat waves (periods of abnormally hot weather lasting days to weeks) are projected 

to become more intense, and cold waves less intense and less frequent. 

¶ The last eight years have been the hottest years on record for the globe. 

 

https://climate.nasa.gov/news/2943/study-confirms-climate-models-are-getting-future-warming-projections-right/
https://climate.nasa.gov/news/2943/study-confirms-climate-models-are-getting-future-warming-projections-right/
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Figure 19: NASA Global Temperature Change CO2 Gas  
Source: NASA Global Climate Change, 2022 

 
Figure 20: NASA Global Temperature Change 1884 to 2022  

Source: NASA Global Climate Change, 2022 

Drought  

¶ A NASA-led study in 2022 concluded that the 22-year-long megadrought in 

southwestern US was the driest the territory had experienced in at least 1,200 years and 

was expected to persist through at least 2022. 

Sea Level Rise  

¶ Global sea levels are rising as a result of human-caused global warming, with recent 

rates being unprecedented over the past 2,500-plus years. 

¶ U.S. Sea Level Likely to Rise 1 to 6.6 Feet by 2100. 

¶ Global sea level has risen about 8 inches (0.2 meters) since reliable record-keeping 

began in 1880. By 2100, scientists project that it will rise at least another foot (0.3 

meters), but possibly as high as 6.6 feet (2 meters) in a high-emissions scenario. 
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¶ Sea ice cover in the Arctic Ocean is expected to continue decreasing, and the Arctic 

Ocean will very likely become essentially ice-free in late summer if current projections 

hold. This change is expected to occur before mid-century. 

¶ An indicator of changes in the Arctic sea ice minimum over time. Arctic sea ice extent 

both affects and is affected by global climate change. 

 
Figure 21: NASA Global Temperature Change Sea Level  

Source: NASA Global Climate Change, 2022 

Wildfire  

¶ Warming temperatures have extended and intensified wildfire season in the West, where 

long-term drought in the region has heightened the risk of fires.  

¶ Scientists estimate that human-caused climate change has already doubled the area of 

forest burned in recent decades. By around 2050, the amount of land consumed by 

wildfires in Western states is projected to further increase by two to six times.  

¶ Even in traditionally rainy regions like the Southeast, wildfires are projected to increase 

by about 30%. 

Flooding (Precipitation)  

¶ Climate change is having an uneven effect on precipitation (rain and snow) in the United 

States, with some locations experiencing increased precipitation and flooding, while 

others suffer from drought.  

¶ On average, more winter and spring precipitation is projected for the northern United 

States, and less for the Southwest, over this century. 
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¶ Projections of future climate over the U.S. suggest that the recent trend toward 

increased heavy precipitation events will continue. This means that while it may rain less 

frequently in some regions (such as the Southwest), when it does rain, heavy downpours 

will be more common. 

 

Extreme Cold  

¶ The length of the frost-free season, and the corresponding growing season, has been 

increasing since the 1980s, with the largest increases occurring in the western United 

States. 

According to the California Natural Resource Agency (CNRA), climate change is already 

affecting California and is projected to continue to do so well into the foreseeable future.  

Current and projected changes include increased temperatures, sea level rise, a reduced winter 

snowpack, altered precipitation patterns, and more frequent storm events.  Over the long term, 

reducing greenhouse gases can help make these changes less severe, but the changes cannot 

be avoided entirely.  Unavoidable climate impacts result in a variety of secondary consequences 

including detrimental impacts on human health and safety, economic continuity, ecosystem 

integrity and provision of basic services.  Climate change is being profiled in the 2023 Marin 

County Hazard Mitigation Plan as a standalone hazard while addressing each of the other 

natural hazards.  Marin County is considering climate change issues when identifying future 

mitigation actions. 

California is experiencing a climate crisis that is increasingly taking a toll on the health and  well-

being of its people and on its unique and diverse ecosystems. Every Californian has suffered 

from the effects of record high temperatures, dry winters, prolonged drought, and proliferating 

wildfires in recent years. Californiaôs biodiversity is threatened as alterations to habitat 

conditions brought about by a changing climate are occurring at a pace that could overwhelm 

the ability of plant and animal species to adapt. 

Indicators of Climate Change in California  

Source: 2022 Report: Indicators of Climate Change in California | OEHHA 

¶ Since 1895, annual average air temperatures in California have increased by about 2.5 

degrees Fahrenheit (°F). Warming occurred at a faster rate beginning in the 1980s.  

¶ Recent years have been especially warm: Eight of the ten warmest years on record 

occurred between 2012 and 2022; 2014 was the warmest year on record. 

¶ Of all the Western states, California endured the hottest temperatures for the longest 

time, driving the average statewide temperature to the second warmest over the past 

128 years. 

¶ Extreme heat ranks among the deadliest of all climate-driven hazards in California, with 

physical, social, political, and economic factors effecting the capacity of individuals, 

workers, and communities to adapt, and with the most severe impacts often on 

communities who experience the greatest social and health inequities. 

¶ Glaciers have essentially disappeared from the Trinity Alps in Northern California 

¶ In 2020, wildfire smoke plumes were present in each county for at least 46 days.  

¶ The 2022 fire season saw more fires than the previous fire season along with continued 

extreme drought and heat conditions. 

https://oehha.ca.gov/climate-change/epic-2022
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¶ The drought, begun in 2019, was the third statewide drought declared in California since 

2000. 

¶ This drought has been marked by extreme swings; the state received record-breaking 

amounts of precipitation in October and December 2021 that were offset by the driest 

January, February, and March 2022 dating back more than 100 years. The year 2023 

opened with California simultaneously managing both drought and flood emergencies. 

¶ A series of storms in late December 2022 and early January 2023 broke rural levees, 

disrupted power, flooded roads, downed trees, and eroded coastal land. 

¶ Sea level rise accelerates coastal erosion, worsens coastal flooding during large storms 

and peak tidal events, and impacts important infrastructure positioned along our stateôs 

1,100-mile coast. 

¶ The western drought which impacted all of California and the western United States was 

nearly lifted due to unseasonably heavy rains in late 2022 and early 2023. 

 

 

The graph below shows the relative change, in millimeters, in sea levels at Crescent City (1933-

2020), San Francisco (1900-2020), and La Jolla (1925-2020). 

 

 
Figure 22: Annual Mean Sea Level Trends  

Source: 2022 Report: Indicators of Climate Change in California | OEHHA 
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Climate Change in the Marin County Operational Area  

Climate change is already having significant impacts across California.  Temperatures are 

warming, heat waves are more frequent, and precipitation has become increasingly variable.   

Climate change will continue to alter Marin County OA ecosystems as a result of rising 

temperatures, changes in precipitation, and sea level rise, which will increase the severity and 

occurrence of natural hazards across the Marin County OA well into the future.  Coastal cooling 

processes that keep temperatures down, such as fog, will continue to decrease.  Rising 

temperatures will exacerbate drought conditions and raise the potential for significant wildfires 

and associated smoke as vegetation becomes drier and tree mortality increases.  Forested 

woodlands that play a major role in carbon reduction will gradually transition into chaparral and 

shrublands.  There will be more extreme storms and weather events, including expanded heat 

waves and increased rain events with changes in precipitation.  Significant rain events will lead 

to an increase in flooding and the potential for severe landslides.  Shoreline communities will 

become inundated with sea level rise, storm surge, and high tide events.  Marshlands and 

wetlands that act as natural storm barriers will disappear as they transition into open water.   

Notable impacts from climate change that are already evident in the Marin County OA and 

surrounding region as identified in a 2020 Marin County Civil Grand Jury Report include: 

¶ From 1895-2018, the average temperature in Marin County increased by 2.3 degrees 

Fahrenheit. 

¶ Over the past century, sea level rise in the San Francisco Bay Area rose by eight inches 

and has accelerated rapidly since 2011. 

¶ The threat of wildfires in 2019 was so severe that Pacific Gas and Electric shut off 

electric power to the County for multiple days. 

Climate change will continue to affect homes, businesses, infrastructure, utilities, transportation 

systems and agriculture across the Marin County OA.  The risk to socially vulnerable 

populations will increase as they feel the immediate impacts of climate change more 

significantly and are less able to adapt to climate change and recover from its impacts. 

The Marin County OA has adopted numerous planning initiatives and mitigation measures to 

help combat the effects of climate change across the OA.  The Marin Climate Energy 

Partnership (MCEP), which is a partnership program of Marin County jurisdictions, the County, 

and Marin County regional agencies, adapted a model Climate Action Plan (CAP) that is 

intended to support countywide implementation efforts and is currently being used to update 

additional climate action plans for other jurisdictions in Marin County.   The CAP supports the 

Climate Action Plan for the unincorporated County, which was completed in 2020.  The MCEP 

also collects data and report on progress in meeting each County jurisdictionsô individual 

greenhouse gas emission targets.  In October 2022, the County published the Greenhouse Gas 

Inventory for Unincorporated Community Emissions for the Year 2020.  Marin County OA 

jurisdictions have already met their greenhouse reduction goals for 2020 and are about halfway 

to meeting the statewide goal to reduce emissions 40% below 1990 levels by the year 2030. 

Marin County also formed a Sea Level Marin Adaptation Response Team in 2018 and had a 

Sea Level Rise Vulnerability Assessment and associated Adaptation Report completed for the 

County and each of its jurisdictions in 2017 as part of their Bay Waterfront Adaptation and 

Vulnerability Evaluation.  Additional Marin County OA climate change mitigation initiatives 
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include Marin Clean Energy, Electrify Marin, the Marin Solar Project, the Marin Energy Watch 

Partnership, Resilient Neighborhoods, and Drawdown: Marin.  

2.2   HAZARDS  
Of the hazards profiled in the Marin County OA MJHMP, those noted in the table are specific for 

the Southern Marin Fire Protection District as per the planning team. 

Table 15: County of Marin Hazard Risk Assessment  

Hazard  
Probability/ 
Likelihood of 
Future Events 

Geographic   
Extent 

Magnitude/ 
Severity 

Climate 
Change 
Influence 

Significance 
Risk 

Score 

Debris Flow  Occasional Extensive Severe Medium Medium 13.00 

Drought  Highly Likely Extensive Moderate High High 16.00 

Earthquake  Highly Likely Extensive Extreme None High 15.00 

Flooding  Highly Likely Limited Severe High Medium 14.00 

Land Subsidence  Occasional Limited Moderate Medium Medium 10.00 

Levee Failure  Unlikely Negligible Moderate Medium High 9.00 

Sea Level Rise  Highly Likely Limited Extreme High High 16.00 

Severe Weather ï 
Extreme Heat  

Highly Likely Extensive Moderate High Medium 15.00 

Severe Weather ï  
Wind, Tornado  

Highly Likely Extensive Moderate High Medium 15.00 

Tsunami  Highly Likely Limited Extreme Medium High 15.00 

Wildfire  Highly Likely Significant Severe High High 16.00 

Table 15: SMFD Hazard Risk Assessment  
Source: Southern Marin Fire Protection District 

Omitted Hazards 

Dam Failure:  There are no dams within the district that a failure of which would impact the 

Southern Marin Fire Protection District service area.  The district service area is not in any dam 

inundation zone. 
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Table 16: County of Marin Hazard Risk Assessment  

Hazard  
Probability/ 
Likelihood of 
Future Events 

Geographic   
Extent 

Magnitude/ 
Severity 

Climate 
Change 
Influence 

Significance 
Risk 

Score 

Dam Failure  Unlikely Negligible Extreme Low Medium 9.00 

Debris Flow  Occasional Extensive Severe Medium Medium 13.00 

Drought  Highly Likely Extensive Moderate High High 16.00 

Earthquake  Highly Likely Extensive Extreme None High 15.00 

Flooding  Highly Likely Limited Severe High Medium 14.00 

Land Subsidence  Occasional Limited Moderate Medium Medium 10.00 

Levee Failure  Unlikely Negligible Moderate Medium High 9.00 

Sea Level Rise  Highly Likely Limited Extreme High High 16.00 

Severe Weather ï 
Extreme Heat  

Highly Likely Extensive Moderate High Medium 15.00 

Severe Weather ï  
Wind, Tornado  

Highly Likely Extensive Moderate High Medium 15.00 

Tsunami  Highly Likely Limited Extreme Medium High 15.00 

Wildfire  Highly Likely Significant Severe High High 16.00 

Table 16: County of Marin Hazard Risk Assessment  
Source: Marin County  

 

 

2.2.1   DEBRIS FLOWS  
For the purposes of the Marin County OA MJHMP, debris flows are classified as landslides 

(including rockslides) and mud flows. 

A landside is the breaking away and gravity-driven downward movement of hill slope materials, 

which can travel at speeds ranging from fractions of an inch per year to tens of miles per hour 

depending on the slope steepness and water content of the rock/soil mass.  Landslides range 

from the size of an automobile to a mile or more in length and width and, due to their sheer 

weight and speed, can cause serious damage and loss of life.  The rate of a landslide is 

affected by the type and extent of vegetation, slope angle, degree of water saturation, strength 

of the rocks, and the mass and thickness of the deposit.  Some of the natural causes of this 

instability are earthquakes, weak materials, stream and coastal erosion, and heavy rainfall. In 

addition, certain human activities tend to make the earth materials less stable and increase the 

chance of ground failure.  These activities include extensive irrigation, poor drainage or 

groundwater withdrawal, removal of stabilizing vegetation and over-steepening of slopes by 

undercutting them or overloading them with artificial fill.  These activities can cause slope 

failure, which normally produce landslides. 

Landslide material types are often broadly categorized as either rock or soil, or a combination of 
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the two for complex movements.  Rock refers to hard or firm bedrock that was intact and in 

place prior to slope movement.  Soil, either residual or transported material, means 

unconsolidated particles.  The distinction between rock and soil is most often based on 

interpretation of geomorphic characteristics within landslide deposits, but can also be inferred 

from geologic characteristics of the parent material described on maps or in the field.  Landslide 

movements are also based on the geomorphic expression of the landslide deposit and source 

area, and are categorized as falls, topples, spreads, slides, or flows.  Falls are masses of soil or 

rock that dislodge from steep slopes and free fall.  Topples move by the forward pivoting of a 

mass around an axis below the displaced mass.  Lateral spreads move by horizontal extension 

and shear or tensile fractures.  Slides displace masses of material along one or more discrete 

planes and can either be rotational or transitional.  Flows mobilize as a deforming, viscous mass 

without a discrete failure plane.   

Natural conditions that contribute to landslide include the following: 

¶ Degree of slope 

¶ Water (heavy rain, river flows, or wave action) 

¶ Unconsolidated soil or soft rock and sediments 

¶ Lack of vegetation (no stabilizing root structure) 

¶ Previous wildfires and other forest disturbances 

¶ Earthquake 

 

In addition, many human activities tend to make the earth materials less stable and, thus, 

increase the chance of ground movement.  Human activities contribute to soil instability through 

grading of steep slopes or overloading them with artificial fill, by extensive irrigation, 

construction of impermeable surfaces, excessive groundwater withdrawal, and removal of 

stabilizing vegetation. 

Another hazard related to landslide and erosion is the fall of a detached mass of rock from a cliff 

or down a very steep slope (rockfall).  Weathering and decomposition of geological materials 

produce conditions favorable to rockfalls.  Other causes include ice wedging, root growth, or 

ground shaking (earthquake).  Destructive landslides and rockfalls usually occur very suddenly 

with little or no warning time and are short in duration. 

Landslides can cause high mortality and injuries from rapidly flowing water and debris. The most 

common cause of death in a landslide is trauma or suffocation by entrapment. Broken power, 

water, gas or sewage pipes can also result in injury or illness in the population affected, such as 

water-borne diseases, electrocution or lacerations from falling debris. People affected by 

landslides can also have short- and long-term mental health effects due to loss of family, 

property, livestock or crops. Landslides can also greatly impact the health system and essential 

services, such as water, electricity or communication lines. 

Landslide susceptibly can be characterized by looking at both slope class and rock strength.  

Landslide susceptibility classes express the generalization that on very low slopes, landslide 

susceptibility is low even in weak rock, and that landslide susceptibility increases with slope and 

in weaker rocks. Very high landslide susceptibility includes very steep slopes in hard rocks and 

moderate to very steep slopes in weak rocks.  Figure 23 shows landslide susceptibility classes. 
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Figure 23: Landslide Susceptibility Classes  
Source: USGS 

A mud flow is a general term for a mass-movement landform and process characterized by a 

flowing mass of fine-grained earth material with a high degree of fluidity. Heavy rainfall, 

snowmelt, or high levels of groundwater flowing through cracked bedrock may trigger a 

movement of soil or sediments.  Floods and debris flows may also occur when strong rains on 

hill or mountain slopes cause extensive erosion and/or what is known as "channel scour".  

Some broad mud flows are rather viscous and therefore slow; others begin very quickly and 

continue like an avalanche.  Mud flows are composed of at least 50% silt and clay-sized 

materials and up to 30% water.    

The point where a muddy material begins to flow depends on its grain size and the water 

content. Fine grainy material or soil has a smaller friction angle than a coarse sediment or a 

debris flow, but falling rock pieces can trigger a material flow, too.  When a mud flow occurs it is 

given four named areas, the 'main scarp', in bigger mud flows the 'upper and lower shelves', 

and the 'toe'.  See Figure 24 for the typical areas of a mud flow, with shelves (right) and without 

(left).  The main scarp will be the original area of incidence, the toe is the last affected area(s).  

The upper and lower shelves are located wherever there is a large dip (due to mountain or 

natural drop) in the mud flow's path. A mud flow can have many shelves. 
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Figure 24: Mud Flow Areas  
Source: Washington Department of Natural Resources 

If large enough, mud flows can devastate villages and country-sides.  Mud flows are common in 

mountain areas prone to wildfire, where they have destroyed many homes built on hillsides 

without sufficient support after fires destroy vegetation holding the land.  The area most 

generally recognized as being at risk of a dangerous mud flow are: 

¶ Areas where wildfires or human modification of the land have destroyed vegetation 

¶ Areas where landslides have occurred before 

¶ Steep slopes and areas at the bottom of slopes or canyons 

¶ Slopes that have been altered for construction of buildings and roads 

¶ Channels along streams and rivers 

¶ Areas where surface runoff is directed 

A landslide in the SMFD would most likely occur in any of the areas throughout the District 
where the terrain is steeper and is more susceptible to movement of hill slope materials.   
 
A landslide having major impacts on any of the critical facilities in the District could affect the 

provision of District services.  An earthquake has the potential to cause landslides throughout 

this area.  A wildfire and subsequent rain event in any of the open spaces in the District could 

contribute to debris flows throughout the District.  
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Figure 25: SMFD Debris Flow Critical Facilities and Infrastructure  

Source: Marin County OEM 
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Unincorporated County of Marin  
Much of Tamalpais Valley and the outskirts of Marin City lie in an area of high landslide 
susceptibility.  There are hundreds of residences along with several schools, community centers 
and emergency facilities that lie in this area.  While Alto has low landslide susceptibility, most of 
Strawberry down to Harbor Point lies in an area of moderate to high landslide susceptibility.  
There are hundreds of residences and several schools and community centers in these areas, 
as well as the SMFD Station #9.  A landslide having major impacts on any of the roads in these 
areas could affect the ability of residentsô ingress and egress to their property.  Earthquakes 
also have the potential to cause soil instabilities throughout these areas.  A major wildfire and/or 
rain soaking event in these areas could threaten communities with a debris flow. 
 
Sausalito  
The western side of Sausalito is in an area of high landslide susceptibility and is primarily 
residential with some businesses along sections of the Bridgeway.  It consists of numerous 
winding streets and hillside homes that may sustain damage from soil movement in the area.  
All of Sausalitoôs critical facilities lie in areas of low landslide susceptibility but are adjacent to 
areas of high landslide susceptibility.  Transportation challenges may be of particular concern 
with a landslide in the Sausalito.  Major roads that traverse Sausalito, including all of Highway 
101 and sections of the Bridgeway along with roads that connect Bridgeway with Highway 101 
including Spencer Avenue/San Carlos Avenue and Rodeo Avenue/Nevada Street are located 
on steep hillsides which may be susceptible to landslides.   Ingress and egress into part of 
Sausalito may be impacted by a landslide.   

A landslide having major impacts on any of the roads in this area could affect the ability of 

residentsô ingress and egress to their property.  Earthquakes also have a potential to cause soil 

instabilities throughout this area.   Wildfires and subsequent rain events in the Marin Headlands 

and any of the open space above Sausalito may contribute to soil instabilities and pose a risk to 

properties and infrastructure in Sausalitoôs jurisdiction.   several small watersheds originate 

above Sausalito in the Golden Gate National Parkôs jurisdiction and flow towards San Francisco 

Bay through Sausalitoôs jurisdiction.  Erosion from these small watersheds can add to soil 

instability.  

During the storms of 1982 severe storm caused numerous mudslides across the city and within 
the County of Marin.  One such slide impacted a private home by moving the structure off its 
foundation and sending it into and adjacent structure which resulted in a fatality.  The same 
storm event impacted Highway 101, above Sausalito, by developing a slide that closed Highway 
101 which closed the main County of Marin highway. Further weakening of saturated soils 
threatened to destabilize a 250,000-gallon water tank. Other soils instabilities occurred during 
this event including the north slope of the Waldo Grade area, weakening Highway 101 and 
threatening collapse of the Robin Williams (then Waldo) Tunnel which is located above the city.  
On 2/14/2019 a storm caused 50 homes to be evacuated after a mudslide occurred on National 
Park Property in the Hurricane Gulch neighborhood, sending at least one home sliding 75 yards 
down a hill.  Sausalito Boulevard and Crescent Avenue were inundated with mud during the 
event.  The landslide caused hundreds of thousands of dollars in damage.  The City as well as 
the state and federal government declared the event a disaster. 
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Figure 26: Mudslide in Sausalito ï 2019 

Source: San Jose Mercury News 

12/12/2022 ï A landslide closed all southbound lanes of Highway 101, affecting traffic. 

The City of Sausalito formed a Landslide Task Force following the events of 2019.  The task 
force developed recommendations for the city to consider including but not limited to the 
development of a Geologic Hazard Study of Sausalito.  That study has been initiated and is 
expected to be completed in early 2024. Other recommendations from the Landslide Task force 
may be considered such as establishing geologic hazard areas or possible code changes to 
address known instabilities. 

Mill Valley  

Most of Mill Valley is extremely susceptible to landslides due to the steepness of the terrain 
around the city.  A landslide in Mill Valley could occur anywhere in the city where the terrain 
may be susceptible to soil movement.  These areas primarily consist of numerous winding and 
dead end streets and hillside homes that may sustain damage from soil movement.  
Development in these areas was mostly done in the 1920s and 1930s before landslides were 
factored into design and construction regulations.  Most of the downtown and commercial area 
of Mill Valley between Miller Avenue and E. Blithedale Avenue from Thockmorton Avenue to 
Camino Alto lies on relatively flat land with low to no landslide susceptibility.  Approximately half 
of Mill Valleyôs critical facilities lie in areas of no landslide susceptibility but are adjacent to areas 
of moderate to high landslide susceptibility.  The Old Mill Elementary School, The Mill Valley 
Fire Station #6, the Greenwood School, Park Elementary School, the Helix School, and Edna 
Maguire Elementary School all lie in areas of the city that have some landslide susceptibility. 
The Mill Valley Police Department and SMFD Fire Station #7 lie directly adjacent to an area of 
very high landslide susceptibility. 

Transportation challenges may be of particular concern with a landslide in the city, particularly in 

the hilly and mountainous residential areas around the city.  Ingress and egress into these areas 

may be impacted by a landslide. 

Earthquakes also have the potential to cause soil instabilities throughout this area.   Wildfires 

and subsequent rain events in the Marin Headlands and any of the open space above Mill 

Valley may contribute to soil instabilities and pose a risk to properties and infrastructure in Mill 

Valley.   Several small watersheds originate above Mill Valley in the Muir Woods National 

Monument and Mount Tamalpais State Park and flow towards Richardson Bay through Mill 

Valley.  Erosion from these small watersheds can add to soil instability and could contribute to 

debris flows.    Homes along Old Mill Creek, Arroyo Corte Madera del Presido and Warner 
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Creek are particularly susceptible to a debris flow, which could destroy bridges and other road 

infrastructure.   

On 10/24/2021, a severe storm caused a mudslide that damaged the Guidepost Montessori 
School. 

On 4/12/2006, a mud flow coursed down the steep slope behind a home at 70 Bolsa Avenue, 
uprooting oak trees before crashing into the master bedroom. The debris flow was about 50 feet 
wide and 12- to 14-feet deep and it killed a resident who was found under 12 feet of mud.  

Tiburon  
Most of the District area of Tiburon has steeper terrain, with the area around the Ring Mountain 
Open Space Preserve on the north side of the town being most susceptible.  These areas are 
primarily residential and consist of numerous winding streets and hillside homes that could be 
damaged or destroyed by a landslide.  The Bel Aire School lies in this area.  A landslide having 
major impacts on any of the roads on the northern Tiburon Peninsula could affect the ability of 
residents to reach their homes and could affect the provision of emergency and essential 
services.  An earthquake has the potential to cause landslides in the areas of Tiburon with 
landslide susceptibility.  A wildfire and subsequent rain event in the Ring Mountain Open Space 
Preserve could potentially contribute to debris flows and mudslides in Tiburon.   

Climate Change and Future Development Considerations 

Extreme storm events and more frequent wildfires as a result of climate change have the 

potential to increase the amount and severity of landslides, including disastrous debris flows.  

Climate change is leading to more volatile precipitation patterns around the world with very dry 

stretches punctuated by storms that drop large amounts of rain in a short amount of time.  

Landslides in wetter regions of California, including the Marin County OA, move on average 

faster and farther downhill during rainy periods compared to drought years, according to a 2022 

study by the American Geophysical Union (AGU)1, showing the increased potential for 

landslides in the Marin County OA in rainy years.  As development increases in the numerous 

canyons and around the many open spaces of the Marin County OA, the potential for significant 

impacts from a landslide and/or mudflow increases.  Further development of the residential 

areas of the unincorporated County, the Cities of Mill Valley and Sausalito and the Town of 

Tiburon that have a higher landslide susceptibility will expose more people and property to 

landslide risk.  With increased wildfire potential as a result of climate change, more residents in 

Southern Marin Fire Protection District service area could be susceptible to post-fire debris 

flows.  Future development should take into account the movement of mud and debris in 

waterways after a major rain event.  Adequate space adjacent to susceptible waterways should 

be maintained free of development to allow for the passage of mud and debris, and catchment 

basins should be built in these areas to help capture any excess mud and debris.  

 

 

 
 

1 Landslide Sensitivity and Response to Precipitation Changes in Wet and Dry Climates. 
https://agupubs.onlinelibrary.wiley.com/doi/10.1029/2022GL099499 
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2.2.2   DROUGHT 
A drought is a deficiency in precipitation over an extended period, usually a season or more, 

resulting in a water shortage causing adverse impacts on vegetation, animals, and/or people.  It 

is a normal recurrent feature of climate that occurs in virtually all climate zones, from very wet to 

very dry.  Drought is a temporary aberration from normal climatic conditions and can thus vary 

significantly from one region to another.  Droughts occur slowly, over a multi-year period, and it 

is often not obvious or easy to quantify when a drought begins and ends.  Drought is a complex 

issue involving many factorsðit occurs when a normal amount of moisture is not available to 

satisfy an areaôs usual water-consuming activities. 

There are several types of drought which can often be defined regionally based on its effects: 

¶ Meteorological drought is usually defined by a period of below average water supply, 
based on the degree of dryness (in comparison to normal or average) and the 
duration of the dry period.  Drought onset generally occurs with a meteorological 
drought. 

¶ Agricultural drought occurs when there is an inadequate water supply to meet the 
needs of the stateôs crops and other agricultural operations such as livestock.  
Agricultural drought links various characteristics of meteorological (or hydrological) 
drought to agricultural impacts, focusing on precipitation shortages, soil water 
deficits, reduced ground water or reservoir levels needed for irrigation.  

¶ Hydrological drought is defined as deficiencies in surface and subsurface water 
supplies. It is generally measured as stream flow, snowpack, and as lake, reservoir, 
and groundwater levels.  Hydrological drought usually occurs following periods of 
extended precipitation shortfalls. 

¶ Socioeconomic drought occurs when a drought impacts health, well-being, and 
quality of life, or when a drought starts to have an adverse economic impact on a 
region. 

Drought can occur in all areas of the SMFD, though its effects would be most felt in the 

mountainous areas around the Tamalpais Valley, Mill Valley, Sausalito and Tiburon where the 

risk of wildfire would increase.  Dry trees throughout the district may become a safety hazard to 

the public due to falling trees or its limbs. 

Climate Change and Future Development Considerations 

Climate change increases the odds of worsening drought.  Warmer temperatures enhance 

evaporation, which reduces surface water and dries out soils and vegetation. This makes 

periods with low precipitation in the summer drier than they would be in cooler conditions.  

Climate also alters the timing of water availability as warmer winter temperatures cause less 

precipitation to fall.  During droughts, communities in the Marin County OA including in the 

unincorporated County, the Cities of Mill Valley and Sausalito and the Town of Tiburon may 

have limited access to water for household use, including drinking, cooking, cleaning, and 

watering plants, as well as for agriculture, transportation, and power generation. Drought may 

lead to higher water costs, rationing, or even the decimation of important water sources like 

wells in the Marin County OA.  As more people move into the Marin County OA, including the 

unincorporated County, the Cities of Mill Valley and Sausalito and the Town of Tiburon, 

additional strain will be placed on the OAôs water supply.  Drought can affect livestock and crops 
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in the Marin County OA, impacting its economy.  Drought can increase the occurrence and 

severity of wildfires and tree mortality in the Marin County OA including in the open spaces in 

and around the unincorporated County, the Cities of Mill Valley and Sausalito and the Town of 

Tiburon.  Impacts to residents and infrastructure from wildfire as a result of drought will increase 

as more development occurs in the mountainous areas of the Marin County OA including the 

unincorporated County, the Cities of Mill Valley and Sausalito and the Town of Tiburon where 

wildfires are more likely to occur.  Drought also has the potential to dry out the marshlands 

along the shoreline of Sausalito, increasing the chances of brush fires there.  Future 

development in this area, in the mountainous areas of the unincorporated County, the Cities of 

Mill Valley and Sausalito and the Town of Tiburon could expose people to drier summer 

conditions that could increase their vulnerability to wildfire.  Drought also increases the amount 

of carbon dioxide in the atmosphere, including by decreasing land productivity, which reduces 

the amount of vegetation storing carbon dioxide. In addition, increases in drought-related 

wildfire and soil erosion can release carbon dioxide sequestered in trees and plants back into 

the atmosphere.  This will only worsen climate change for the Marin County OA into the future.  

When considering future development, the Marin County OA including the unincorporated 

County, the Cities of Mill Valley and Sausalito and the Town of Tiburon can help prepare for 

both future droughts and climate change by practicing and promoting water conservation and 

enhancing water efficiency throughout landscapes, city plans, and water infrastructure. The 

Marin County OA can also identify alternative water supplies, create drought emergency plans, 

and encourage farmers to plant drought-resistant crops. 

 

2.2.3   EARTHQUAK E 
Earthquakes are sudden rolling or shaking events caused by movement under the earthôs 

surface. Earthquakes happen along cracks in the earth's surface, called fault lines, and can be 

felt over large areas, although they usually last less than one minute. 

The amount of energy released during an earthquake is usually expressed as a magnitude and 

is currently measured by seismologists on the Moment Magnitude (Mw Scale).  The Mw Scale 

was developed to succeed the previously used Richter Scale and is measured on a scale of 

zero to ten with increasing values reflecting increasing intensity. 

The other commonly used measure of earthquake severity is intensity, which is an expression of 

the amount of shaking at any given location on the ground service.  Intensity is most commonly 

measured on the Modified Mercalli Intensity (MMI) Scale (see Figure 27). 
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Figure 27: Modified Mercalli Intensity Scale  
Source: USGS 

Figure 28 gives intensities (measured on the MMI scale) that are typically observed at locations 

near the epicenter or earthquakes of different magnitudes. 

 

Figure 28: Mercalli Scale vs. Magnitude  
Source: USGS 

The extent of ground shaking also depends in large part on how soft the underlying soil is.  Soft 

soils amplify ground shaking (see Figure 29).  This was observed during the 1989 Loma Prieta 

Earthquake when the most significant damages experienced in San Francisco were in the 

Marina District, which was built on fill. 
































































































































































