RESOLUTION NO. 2024-2339

RESOLUTION OF THE LAS GALLINAS VALLEY SANITARY DISTRICT TO ADOPT THE LAS
GALLINAS VALLEY SANITARY DISTRICT ANNEX TO THE MARIN MULTI-JURISDICTIONAL
LOCAL HAZARD MITIGATION PLAN 2023

WHEREAS, natural hazards, such as earthquakes, floods, and wildfires, pose a significant threat

to the residents and visitors of Las Gallinas Valley Sanitary District; and

WHEREAS, disasters start and end at the local level, it is the inherent responsibility of local

government to lead hazard mitigation and the reduction of risk and vulnerability to hazards; and

WHEREAS, the Las Gallinas Valley Sanitary District in coordination with neighboring jurisdictions
and special districts, produced the Las Gallinas Valley Annex to the Marin County Multi-

Jurisdictional Local Hazard Mitigation Plan 2023 to provide a framework for hazard mitigation; and

WHEREAS, the Las Gallinas Valley Sanitary District is an independent special district whose
boundaries overlap unincorporated areas of Marin County and the City of San Rafael, both of which

are required to have a General Plan or Master Plan per California Government Code 65300; and

WHEREAS, Marin County and the City of San Rafael adopted new Safety Elements into their
respective General Plans that incorporates by reference the Marin County Multi-Jurisdictional

Hazard Mitigation Plan 2023 as allowed by California Government Code Section 65302(g); and

WHEREAS, the Las Gallinas Valley Sanitary District Annex presents environmental hazard analysis,
describes important transportation and utility infrastructure at risk from environmental hazards,
describes emergency evacuation systems, and mitigation actions to protect Marin County

populations and infrastructure from environmental hazards.
NOW, THEREFORE, BE IT RESOLVED that the Las Gallinas Valley Sanitary District does hereby

adopt the Las Gallinas Valley Sanitary District Annex to the Marin County Multi-Jurisdictional Local
Hazard Mitigation Plan 2023.
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| hereby certify that the foregoing is a full, true, and correct copy of a resolution duly and regularly
passed and adopted by the Sanitary Board of the Las Gallinas Valley Sanitary District, Marin
County, California, at a meeting thereof held on the 19" day of September, 2024 by the following

vote of the members thereof:

AYES, and in favor thereof Members: C \ ,./ % mm‘\ /\)ﬁ‘LL ‘(Za \,N-J)J \((LV‘\M
NOES, Members: Mone . ) 1 ;,((r)) :

ABSENT, Members: M.

ABSTAIN, Members: MNent .

(L 72

Teresa Lerch, District Secretary

(seal)
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2023 Marin County Operational Area
Multi-Jurisdictional Hazard Mitigation Plan

SECTION 1.0: INTRODUCTION

1.1 INTRODUCTION

The Las Gallinas Valley Sanitary District 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 Las Gallinas Valley
Sanitary District.

1.2 PLANNING PROCESS

The maijority 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 MUHMP and the associated jurisdictional and district profiles
from a coordinated and collaborative planning and public engagement unity of effort.

The 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 jurisdictions and districts with limited staffing and resources to take
advantage of the combined efforts of the County and other jurisdictions 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 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 OA is very different from most California Counties in that the populated portion of
the County where the jurisdictions and district's 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 Steering Committee to establish a more robust
Planning Team representing local, countywide, regional, state, and federal stakeholders
servicing the Marin County 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 OA Multi-Jurisdictional
Hazard Mitigation Plan Steering Committee, the Las Gallinas Valley Sanitary District involved
additional internal planning team members to support the broader planning process. The Las
Gallinas Valley Sanitary District jurisdictional representatives for the coordinated Marin County
OA Multi-Jurisdictional Hazard Mitigation Plans Steering Committee and the Planning Team
Members are represented below.

onsulling
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=1 MARIN oS Multi-Jurisdictional Hazard Mitigation Plan
‘ TEERING COMMITTEE MEMBERS (DISTRICT REPRESENTATIVES)

Primary Point of Contact Alternate Point of Contact

Dale McDonald, Administrative Services Mgr.  Greg Pease, Safety Manager

Telephone: 415-526-1519 Telephone: 415-526-1513

E-mail Address: dmcdonald@lgvsd.org E-mail Address: gpease@Igvsd.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.

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 Las Gallinas Valley Sanitary 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 community’s concemns, 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
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.

e 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

Beginning in late 2022, members of the Steering Committee agreed to a monthly meeting
schedule to identify hazard priorities and review local hazard mitigation strategy
recommendations. 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.

. i
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N

The 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.

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

e 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 Steering Committee communicated through
videoconferencing, face-to-face meetings, email, telephone conversations, and through the
County website. The County 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.

~e AN A~ ol
ERS AND AGENCIES

) 3 COORDINATION WITH STAKEHOLD

1.4.9 GOOURDINATIONWIIHR O AALES L

]

I

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 LGVSD 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 LGVSD 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 LGVSD 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 fo participate
in the process. Based on their involvement in hazard mitigation planning, their landowner
status in the County, the LGVSD 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 1.

o= 6-9
Honsidiiog LAS GALLINAS VALLEY SANITARY DISTRICT PROFILE



COUNTY OF 2023 Marin County Operational Area
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E Table 1: 2023 MJHMP Local Planning Team Members ‘|
No. Agenc 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 gc_)litnas Fire Protection Stephen Marcotte  Asst. Fire Chief
ist.
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 Rabert Quinn Public Works Superintendent
17 gz;ga:;h%?;’tx;"ey Dale McDonald Administrative Services Mgr.
18 gzsnig?:/“%?:tr\ﬁ”ey Greg Pease Safety Manager
19 Marin County Steven Torrence OEM Director ;
20 Marin County Hannah Tarling Emergency Management !
Coordinator
21  Marin County Chris Rellly OEM Project Manager
22 Marin County \éVoody Baker- Senior' Emergency Management
ohn 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.

. . Deputy Public Health Officer, Marin
29 Marin County Lisa Santora Heglthy & Hursarn 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 District Tom Welch Deputy Chief/South Marin Fire Dist.
36 Southern Marin Fire District Marshall Nau Fire Marshall/South 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 Mar.
40 Novato Dave Jeffries Consultant/JPSC
41 Ross Richard Simonitch  Public Works Director
42 San Anselmo Sean Condry Public Works & Building Director

’ IE J -ﬂqruli\‘v
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Table 1: 2023 MJHMP Local Planning Team Members
Point of Contact Title

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 g?sllr:zts Fire Protection Stephen Marcotte  Assistant Fire Chief

56 County of Marin Disability
Access Program
57 County of Marin Disability

Disability Access Manager/ ADA
Coordinator
Disability Access Manager/ ADA

Laney Davidson

Peter Mendoza

Access Program Coordinator

Emergency Medical ; .
58 Sheics Chris Le Baudour ~ EMS Authority
59 Fire Departments Jason Weber Fire Chiefs

Golden Gate Bridge,
60 Highway & Transportation = Daniel Rodriguez
District >
Golden Gate Bridge,
61 Highway & Transportation = Dennis Mulligan General Manager & CEO,
District
Marin City Climate
62 Resilience and Health Terrie Green Executive Director
Justice
Marin Center for

Security, Emergency Management
Specialist

. Director of Advocacy and Special

63 Independent Living Peler Mendoza Projects
Marin City Community : :

64 Services District Juanita Edwards Interim General Manager
Marin County Community . .

65 Development Agency Leslie Lacko Community Development Agency
Marin County Flood

66 Control & Water Garry Lion Advisory Board Member

Conservation District
' Marin County Office of Director, Marin County Office of

67 Michael Grant

Education 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
Sonoma Marin Area Rail ; : i .
71 Transit (SMART) Jennifer McGilll Chief of Police
Transportation Authority of ; . .
72 Marin (TAM) Anne Richmond Executive Director
”" 6-11
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Itoco Garcia
State Partners

74 CalOES-ESC Sarah Finnigan

Superintendent

Cal OES Emergency Services
Coordinator
75 Cal OES, Division of Safety Danielle Jessup Cpqrgjlnator/ Dam Safety Planning
of Dams Division
Disaster Epidemiologist/ Environmental

California Department of Svetlana .
76 puplic Health Smorodinsky 5 Qoaipaiara, Emergency
reparedness Team
California Department of Patrice e
77 Public Health Chamberlaif Health Program Specialist Il

78 California Department of
Water Resources

California Department of
79 pyplic Health Trang Hoang

Supervisor, Urban Unit

Water Use Efficiency Branch

Senior Transportation Engr/ Office of
Advance Planning

Julia Ekstrom, PhD

Markus
Lansdowne
Federal Partners

80 Caltrans Caltrans D4 Emergency Coordinator

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 Brandof M.
Ward

LT W'“'am K USCG SEC San Francisco
Harris

Table 123: 2023 MJHMP Planning Team Members

81 Army Corps of Engineers Jessica Ludy

Emergency Management Specialist

85 US Coast Guard

Several opportunities were provided for the groups listed above to participate in the Las Gallinas
Valley Sanitary District's 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 Governor’s Office of
Emergency Services (Cal OES) and FEMA Region IX for a pre-adoption review to ensure
program compliance.
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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 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:

Table 2: Las Gallinas Valley Sanitary District & Marin County MJHMP Planning Meetings
No. Date Attendees Meeting Planning Meeting Objectives
Steering Project Overview e Plan Overview — Steps and Timeline
1 | 10/26/22 Compiitiss Meeting e Planning Process
» Steering Committee Role
¢ Hazard Mitigation and Emergency
Management Overview
¢ Plan Overview — Steps and Timeline
. Steering e Community Overview
2 | 11/9/22 gtoe:‘;'n”igee Committee « Planning Process
Kickoff Meeting o Hazard Identification and Risk
Assessment
e Stakeholders and Planning Team
Identification
o Hazard Mitigation and Emergency
Stoaitig Management Overview
Cononiltes Planning Team e Plan Overview — Steps and Timeline
3 | 12/6/22 Planni 4 1 : e Community Overview
anning Kickoff Meeting :
Team ¢ Planning Process
o Hazard ldentification and Risk
Assessment
e Jurisdictional Letter of Commitment
e |dentify Planning Team Members
Steering e Hazard Risk Ranking Worksheets
4 | 02/07/23 Steerin_g Committee . e Jurisdictional Profiles
Committee Hazard Profile e Jurisdictional/ District Capability
Meeting Assessment
e 2018 Hazard Mitigation Project
Status Update
Steeri e Planning Goals and Objectives
C?;m?t S/ Planning Team o Hazard Risk Ranking Worksheets
5 | 03/07/23 Planning Public Outreagh e Jurisdictional Profiles
Team Strategy Meeting | « Jurisdictional/ District Capability
Assessment

e
ralive
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Table 2: Las Gallinas Valley Sanitary District & Marin County MJHMP Planning Meetings
No. Date Attendees Meeting Planning Meeting Objectives
e 2018 Hazard Mitigation Project
Status Update
e Public Outreach Strategy
e HMGP (DR-4683) Funding Timeline
e Public Outreach
e Planning Goals and Objectives
— Steeriqg o Kﬂu;ips;ﬂctional Hazard Vulnerability
6 | 04/04/23 c : Committee R )
ommittee Meeting e Jurisdictional Profiles
e Jurisdictional/ District Capability
Assessment
e 2018 Hazard Mitigation Project
Status Update
e Meeting translated live in Spanish
with 29 language subtitle capability
for virtual participants.
Public Outreach o Meeting also interpreted in
Town Hall American Sign Language
Sﬁgﬁéal Meeting #1 e Meeting recorded and posted on
- (n-person and Hazard Mitigation website.
7 | 04/13/23 Steermg virtual on Zoom) o Hazard Mitigation and Emergency
Committee, _ )
Planning Thursdgy, 6:00 Management Overview
: pm t.o 7:30 pm e Planning Process
Marin County e Hazard ldentification and Risk
BOS Chambers Assessment
e Planning Goals and Objectives
¢ Hazard Mitigation Projects
e Community Input
e Meeting translated live in Spanish
with 29 language subtitle capability
) for virtual participants.
Public Outreach | | peeting also interpreted in
Town Hall American Sign Language
Gene_aral Meeting #2 e Meeting recorded and posted on
g;jeb:r(i:ﬁ 9::{5:{2?22';?“) Hazard Mitigation website.
8 | 04/29/23 9 i ¢ Hazard Mitigation and Emergency
Committee, Saturday, 10:00 M .
; ! anagement Overview
Planning am to 11:30 am « Planning Process
Team Marin County e o .
Health and e Hazard ldentification and Risk
Wellness Center Assessment o
¢ Planning Goals and Objectives
e Hazard Mitigation Projects
o Community Input
9 | 05/31/23 Steering Steering e HMGP (DR-4683) Funding Timeline
Committee Committee e Public Outreach Status
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Table 2: Las Gallinas Valley Sanitary District & Marin County MUHMP Planning Meetings

No. Date Attendees Meeting Planning Meeting Objectives
Hazard Ranking e Jurisdictional Hazard Vulnerability
Meeting Maps
e OEM Overview of Hazard Maps and
Marin Maps
e Marin Co. MUHMP Risk Assessment
Tool Overview
e 2018 Hazard Mitigation Project
Status Update
e Hazard Working Groups
¢ HMGP (DR-4683) & BRIC Grant
Funding Timeline
e Public Outreach Status
e Jurisdictional Hazard Risk
Assessment Tool
Steering . o OEM Overview of Hazard Maps and
Commities Marin County Marin Maps
10 | 06/27/23 Planning ' Planning Team e Marin County Hazards over the Last
Team Meeting 5-Years
e 2018 Hazard Mitigation Project
Status Update
e 2023 Hazard Mitigation
Projects/Capital Improvement
Projects
e Hazard Working Groups
Steering ¢ [ndividual phone or conference calls
07/01/23- Steerin_g Committee with planning jurisdictions and
11 09/01/23 Committee Members Plan districts to answer specific questions
Members Development and assist them in developing their
Sessions _profile annex.
Steering . e Presentation and review of the Draft
12 | 1127123 Committee, I\P/IIann_County Marin County OA MJHMP and
. anning Team o -
Planning Meetin Jurisdictional/District Annexes
Team 9
Public Outreach » Presentation and review of the Draft
Presentation on Marin County OA MJHMP and
General Marin County Jurisdictional/District Annexes.
13 | 11/28/23 | Public Office of ¢ Opportunity for public comment and
Emergency questions and answers.
Management
Website

Table 124: Las Gallinas Valley Sanitary District & Marin County MUHMP Planning Meetings

“onsulting

6-15

LAS GALLINAS VALLEY SANITARY DISTRICT PROFILE




l COUNTY OF ‘ 2023 Marin County Operational Area
P D> Multi-Jurisdictional Hazard Mitigation Plan

'MARIN

PUBLIC ENC(

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, 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 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 the County 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 County 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 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 “meet people where they are.” 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.

; —
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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 MUHMP development process include:

Development and publishing of an MJHMP public outreach article
Providing press releases to local newspapers and radio stations
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 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 MUHMP 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 site’s 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 plan’s completion to keep the public
informed about successful mitigation projects and future plan updates.

onsulling
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Marin County Multi-Jurisdictional Hazard Mitigation
Update

The various communities and service providers within
Marin County are working together to update our Marin
County Multi-Jurisdictional Hazard Mitigation Plan. As
part of this update process, we are asking for
community insight and input,
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Marin County Local Hazard
Mitigation Plan 2023
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purpose is to assess the risk of
natural hazards and propose
projects to reduce impacts in
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Figure 243: Marin County OEM MJHMP and LGVSD Website
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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 “meet people
where they are.” 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 MUHMP 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.

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 244: Marin County OEM MJHMP Public Town Hall Meeting
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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:

e Gauge the public’s perception of risk and identify what citizens are concerned about.
» ldentify the best ways to communicate with the public.

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

¢ Understand the public’'s willingness to invest in hazard mitigation.

Press releases were distributed over the course of the plan’s 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 245: Hazard Mitigation Plan Public Outreach Press Release
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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.

e 48% of respondents expressed that they were “Very Much” concerned and 31% were
“Moderately” concerned that a natural disaster could impact their home or place of
residence.

e 85% of respondents own their own home.

e 99% of respondents have access to the internet.

Public Outreach Survey

https://www.surveymonkey.com/r/MarincountyMJHMP

atine
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Public Outreach Survey

Encuesta del Plan Local de Mitigacién de Riesgos Multi-
Jurisdiccional del Condado de Marin en Espaiiol

4"
stelving Encunsta or Egpaital

Figure 246: 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 County’s website to support the County’s continuous improvement efforts. The base plan,
as well as city, town and special district annexes, were available for download on
emergency.marincounty.org (include photos). The website additionally asked for feedback in a
survey in English and Spanish (include photos), the survey was designed to establish where
that person lives or works, 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 1J) 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 Marin's
traditionally underserved and underrepresented communities, so by conducting outreach

: !.I.’,f., 6-22
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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 LGVSD had an additional 14-
day comment period for the LGVSD Community Profile where their profile was posted on the
District website for final public comment from January 29 — February 5, 2024.

The 14-day public comment period gave the public an opportunity to comment on the draft
plan update prior to the plan’s 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 LGVSD
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.

1.3 OVERVIEW AND HISTORY

LGVSD was formed on April 6, 1954, pursuant to the Sanitary District Act of 1923. The original
wastewater treatment plant was constructed in 1955 to address health problems from failing
septic tanks in Santa Venetia. New development in north San Rafael resulted in annexation of
Terra Linda in 1956, followed by other areas including San Rafael Meadows, Marinwood, Lucas
Valley, and other communities.

LGVSD is organized as a limited-purpose agency with municipal operations restricted to
wastewater, recycled water, and solid-waste collection. Wastewater services are provided
through LGVSD’s 112-mile collection system that conveys wastewater to the District’'s own
treatment facility before discharge into Miller Creek or used for beneficial purposes through a
recycled water program. LGVSD's bio-solids are stored temporarily in lagoons and later
disposed of at LGVSD’s dedicated land disposal site, a process known as surface disposal.

LGVSD manages the refuse hauling service for the unincorporated areas in its District. The
franchise has been awarded to Marin Sanitary Service which provides curbside recycling, solid
waste, yard waste and food scraps hauling, and safe hazardous waste disposal services that
are helping achieve Marin County’s goal of zero waste.

onsulting
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1.4 SERVICE AREA

LGVSD is located in the Las Gallinas Valley between Novato and San Rafael, in Marin County,
California and encompasses an approximate 9.4 square mile jurisdictional boundary within east-
central Marin County. The District's wastewater treatment and recycling facilities are located on
over 400 acres on San Pablo Bay. It is located approximately two miles northeast of the City of
San Rafael and 20 miles north of San Francisco. The District currently serves over 32,000
people.

There are three local land use authorities that overlap LGVSD's jurisdictional boundary. The
County of Marin is the single largest land use authority in terms of acreage with an estimated
63% of all LGVSD's lands lying within the unincorporated area and marked by the
unincorporated communities of Marinwood and Santa Venetia. Another 36% of the jurisdictional
boundary falls under the land use jurisdiction of the City of San Rafael and generally
encompasses the Terra Linda area. The remainder of the jurisdictional boundary — 1% of the
total — extends into the City of Novato and is specific to the Marin Valley Mobile Home Park and
an adjacent open-space property. LGVSD lies within two adjacent watersheds, Miller Creek and
Gallinas Creek. The District is primarily residential and built out, resulting in a stable customer
base. Customers class was 81% residential and 19% commercial in 2022.

Today, LGVSD serves 32,000 customers in the northern San Rafael area and manages
approximately 105 miles of collection lines. Boundaries of the facility span approximately 383
acres. In addition to the treatment plant, other aspects of LGVSD include solar generation, a
garbage franchise encompassing all areas within the District excluding the City of San Rafael
customers, and a multi-faceted reclamation project which includes a freshwater marsh, irrigated
pastures, storage ponds and saltwater marsh — all of which are home to area wildlife, and
provide access and recreation for the public.

Given the unique low-lying creek and bayside location of the District's service area, strict
attention is given to the treatment process and green practices are an ongoing goal of LGVSD.
During the summer non-discharge season (no discharge to San Pablo Bay via Miller Creek
between May and October), approximately 2/3's of the District’s treated water (effluent) is
recycled by Marin Municipal Water District (MMWD) and North Marin Water District (NMWD).
The LGVSD/MMWD/NMWD recycled water is utilized within the LGVSD boundaries. The
remainder of treated effluent is utilized at LGVSD’s irrigation pastures.

The LGVSD Secondary Treatment Plant Upgrade and Recycled Water Expansion Project
increased capacity in order to better serve the present and future residents. LGVSD provides
plant tours, site educational field trips and community outreach activities to raise awareness for
pollution prevention, water quality and conservation.
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Figure 247: Map of the Las Gallinas Valley Sanitary District
Source: Marin County OEM

Figure 6 illustrates the Las Gallinas Sanitary District service area in purple and the jurisdictional
boundaries of the Cities of Novato and San Rafael in the black dashed lines.
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Figure 248: Map of the Las Gallinas Valley Sanitary District and Other Sanitary Districts

Source: Marin County OEM

1.5 ADMINISTRATION

Governance is provided by an independent five-member Board of Directors whose members
are elected “at-large” from the District's electorate and serve staggered four-year terms. The
individual Board members represent the District on other boards, committees and associations.

LGVSD appoints an at-will General Manager to oversee all District operations. The General
Manager presently oversees 29 other full-time employees, which includes four senior
management support positions: Administrative Services Manager; Collection Systems
Maintenance & Safety Manager; District Engineer; and Plant Manager.

Board Meetings are held the first and third Thursday of every month at 4:00 p.m. at the District
Office, 101 Lucas Valley Road, Suite 300 in San Rafael. All board meetings are open to the
public, and we encourage attendance and patrticipation by our citizens. The Agenda is posted on
the bulletin board located outside the Las Gallinas Valley Sanitary District Administration
Building. Current and archived meeting agendas and minutes can be viewed by clicking on the
Board Meetings Page on the District's website at www.lgvsd.org.
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Las Gallinas Valley Sanitary District is a special district, authorized by the Sanitary District Act of
1923, California Health and Safety Code Sections 6400-6941.9

1.6 FINANCING

LGVSD reports its activities as an Enterprise Fund under the broad category of funds called
proprietary funds using the full accrual basis of accounting. Expenditures are tracked by
department, with each department delineated by function and specific activity, to provide
management and the Board with better cost control measures. At the end of each fiscal year,
these costs are combined to arrive at the financial position and results of operations reflected in
LGVSD's basic financial statements.

LGVSD maintains restricted funds for capital replacement and expansion purposes. The District
budgets for the adequate maintenance of capital equipment and facilities to protect the public
investment and ensure achievement of their maximum useful life. The District has a sewer
system management plan and prepares and adopts at minimum a 5-Year Capital Improvement
Program (“CIP") as part of the rate setting process which identifies and sets priorities for all
major capital assets to be acquired, constructed, or replaced by the District. The District
prepared a 7-Year CIP in 2023/24 which includes flood and sea-level mitigation projects that
have been identified to take place after 2028.

LGVSD's total revenues were $20.6 million in FY 2022/23. Revenue sources include rates and
charges (85%), non-operating revenue such as property tax and interest (12%), and connection
fees and inter-governmental capital contributions (3%).

LGVSD's expenditures were $30.5 million in FY 2022/23. Of this amount, 15% was spent on
services and supplies, 20% on salaries and employee benefits, 15% debt service, 17% towards
reserve funding, and 33% on capital outlay including the completion of the Secondary Treatment
Plant Upgrade and Recycled Water Expansion Project.

LGVSD adopted several policies on maintaining financial reserves. LGVSD held $11.1 million in
cash and investments at the end of FY 2022/23 in five reserve funds. LGVSD maintains four
restricted funds which serve a specific purpose and for which use is controlled by State law or
inter-agency agreements, with a total of $1.0 million in cash and investments at the end of FY
2022/23.

1.7 WEATHER AND CLIMATE

The Las Gallinas Valley Sanitary District summers are long, comfortable, arid, and mostly clear
and the winters are short, cold, wet, and partly cloudy. Over the course of the year, the
temperature typically varies from 48°F to 62°F and is rarely below 43°F or above 75°F. The
difference in precipitation between the driest month and the wettest month is 5 inches. The annual
rainfall is 18 inches. The month of highest relative humidity is February (79 %). The month with
the lowest relative humidity is June (66 %). The month which sees the most rainfall is January.
The driest month of the year is July.
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January February March April May June July August September October November December

Avg.  93°C 10°C 112 122 142 163 166 169°C 17°C 154°C 121°C  9.5°C
Temperature (48.7) (50)°F °C  °C °C °C “C (62.4) (62.6)°F (59.7) (53.8)°F (49.1)°F
°F

°C (°F) °F (52.2) (54) (57.5)(61.3) (61.8) °F
SF °F °F G G
Min.  61°C 68°C 7.8°C 86 103 11.8 124 13°C 128°C 116°C 88°C  6.6°C
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Figure 249: The Las Gallinas Valley Sanitary District Precipitation and Monthly Temperatures
Source: En.Climate-Data.org

California grant program fe

inchivide

Califormie

fving i the

Prepare California leverages funds approved in Governor Gavin Newsom'’s 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.

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.
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| Table 3: 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 — Wind, Tornado

Table 125: 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 x Social Vulnerability + 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.

The following Tables and Figures illustrates the NRI Hazard Type Risk index and the Social
Vulnerability Map for the Las Gallinas Valley Sanitary District for the various Census Tracts
within their service area.
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Table 4: NRI Hazard Type Risk Index Census Tract 1150.00

Earthquake | $1,405,941 | Relatively Low | Very High | 0.92| §1,286,817 93.1
?l'gﬁg{:]‘; $363,156 | Relatively Low | \Very High | 0.92| $332,386 94.6
Wildfire $52,708 Relatively Low | Very High | 0.92 $48,242 9
Heat Wave $11,995 Relatively Low | Very High | 0.92 $10,979 53.3
Tornado $6,141 Relatively Low | Very High | 0.92 $5,620 13.6
Landslide $2,916 Relatively Low | Very High | 0.92 $2,669 80.9
Strong Wind $392 | Relatively Low | Very High | 0.92 $359 11.6
Coastal ‘ N . i
Flooding $0 Relatwely Low | VeryHigh | 0.92 $0 0
Drought $0 Relatively Low | Very High | 0.92 $0 0
Tsunami $0 Relatively Low | Very High | 0.92 $0 0
Table 126: NRI Hazard Type Risk Index for Census Tract 1150.00
Source: FEMA National Risk Index 2023
SOOre 24.3
1 Marinwood National Percentile
106007 24.30
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Fif e
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Figure 250: LGVSD Social Vulnerability Map Census Tract 1150.00
Source: FEMA National Risk Index 2023
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Hazard Type EAL Value

Social
Vulnerability

Community CRF

Risk Value

Resilience

Score

Earthquake | $2,896,142 Very High $4,040,816
Riverine .
Flooding $558,070 Very High 14 $778,642 97.8
Coastal )
Flooding _ $208,258 Very High | 1.4 $290,569 98.2
Drought $146,022 Very High | 1.4 $203,736 98.7
Wildfire $23,077 Very High 1.4 $32,198 89.3
Heat Wave $7,811 Very High | 1.4 $10,898 53.1
Tornado $4,247 Very High | 1.4 $5,925 14.3
Landslide $4,006 Very High 1.4 $5,589 91.1
Strong Wind $268 Very High | 1.4 $373 11.9
Tsunami $23 Very High | 1.4 $33 0
Table 127: NRI Hazard Type Risk Index for Census Tract 1060.01
Source: FEMA National Risk Index 2023
Ignatio / Score 81.48
i WO.; National Percentile
Wetlands | 81.48
ucas Valley \
Percentile Within California
San Pablo Ba 71.40
Marinwocd Wildlife Are:
106001 0 100
’ 81% of U.S. Census tracts have a lower Social
\ita Terra Linda Santa Venetia ‘\\ Vulnerability
TR 71% of Census tracts in California have a lower
TFHED ) " mn‘\\\ Social Vuinerability
115000 st
R GO cNesrs Reach
0300 BN L/

Social Vulnerability Legend

. Very High . Relatively High g Relatively Moderate | Relatively Low 7

Very Law

| Data Unavailable

Figure 251: LGVSD Social Vulnerability Map Census Tract 1060.01
Source: FEMA National Risk Index 2023
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Social Community CRF

Hazard Type EAL Value Vulnerabilit Resilience

Risk Value Score

Riverine ;
Flooding $1,416,010 Very High 1.1 $1,552,678 99
Earthquake | $1,318,564 Very High | 1.1 | $1,445,827 93.9
Coastal i
Flooding $713,626 Very High 1.1 $782,503 99.2
Landslide $37,581 Very High 1.1 $41,208 99.1
Heat Wave $8,853 | | VeryHigh | 1.1 $9,707 51
Wildfire $5,798 Relatively Very High | 1.1 $6,358 81.7
St <l
Tornado $4,594 Moderate Very High 1.1 $5,037 12
. Relatively :
StroEg YVlnd | 3?95 Moderate Very I-_I_lgh i 1_.71 $324 *1_0.7 7
; Relatively .
| Tsunami $132 Moderate Very High 1.1 | $145 | 92.8
| | Relatively . ; |
| Drought $0 S daein Very High & 1.1} $0 |

Table 128: NRI Hazard Type Risk index for Census Tract 1060.02
Source: FEMA National Risk Index 2023

i St 48.79
Marinwood. 4 Mt A
1060071 4 National Percentile
’ ! 48.79
108100 Percentile Within California
) 37000 |
erra Linda Santa Venetia v izt e ]
41060021 0 100
China Camp
State Parl = .
® 49% of U.S. Census tracts have a lower Social
b Vulnerability
b;;:rzn:\’::;b::; l140200) McNears B\euch . -
\ 37% of Census tracts in Californmia have a lower
T oy N Social Vulnerabilit
Lt o ricd 110100 £ ’
3
v
yAnselmo San Rafael Pt SM0 -
Social Vulnerability Legend
. Very High . Relatively High L Relatively Mocdlerate Relatively Low Very L.ow

|| Data Unavailable

Figure 252: LGVSD Social Vulnerability Map Census Tract 1060.02
Source: FEMA National Risk Index 2023
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Table 7: NRI Hazard Type Risk Index for Census Tract 1081.00
Social Community 4
Hazard Type EAL Value Vulnerability  Resilience CRF Risk Value Score
Earthquake | $1,252,334 Very High | 1.03| $1,287,401 93.1
Wildfire $31,464 Very High | 1.03 $32,345 89.3
Heat Wave $10,456 Very High | 1.03 $10,749 52.8
Tornado $4,772 Very High | 1.03 $4,906 11.6
Landslide $3,550 Very High | 1.03 $3,650 85.7
Strong Wind $336 Very High | 1.03 $345 1.2
Riverine i
Flooding $308 Very High | 1.03 $317 29.3
Coastal .
Flooding $0 Very High | 1.03 $0 0
Drought $0 Very High | 1.03 $0 0
Tsunami $0 Very High | 1.03 $0 0
Table 129: NRI Hazard Type Risk Index for Census Tract 1081.00
Source: FEMA National Risk Index 2023
Score 39.45
Marinwood
National Percentile
39.45
: i Terra Percentile Within California
Linda/Sleepy
Hollow Divide 2880
1108100
0 100
Vo : Terra Linda K =
e 4'.,_ ; i‘* 39% of U.S. Census tracts have a lower Social
H_:.ﬂ - s, i Vulnerability
W W y’; ~ 29% of Census tracts in California have a lower
P 114200) e, Social Vulnerability
< 108202 ; ¢ F:
%, B15000] 108201 % 3

Social Vulnerability Legend
. Very High . Relatively High ‘ Relatively Moderate Relatively Low K Very Low

Data Unavailable

Figure 253: LGVSD Social Vulnerability Map Census Tract 1081.00
Source: FEMA National Risk Index 2023
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Social Community ;
_Vulnerability Resilience ERET-lisk Valug RGeS
Farthauake | VeryHigh | 1.57| $859,791 90.1
HeatWave | g3 994 Very High | 157  $6,279 435
Tomado $1,577 Very High | 1.57|  $2,480 57
Landslide $599 Very High | 1.57 $941 63.7
Wildfire $158 Very High | 1.57 $248 458
Strong Wind | 453 Very High | 1.57 $194 72
Coastal ;
Flooding $0 v - Very High | 1.57 $0 L O |
Drought $0 | VeryHigh | \VeryHigh | 1.57 $0 0
. > l—?"s e 1‘*"“ = 1
Riverine )
Flooding | $0 mm Very High 1.57 $0 0
Taunarsi X‘ $0 Very High Very High | 1.57 $0 0
| Table 130: NRI Hazard Type Risk Index for Census Tract 1082.01 |
Source: FEMA National Risk Index 2023
s Seare 95.23
s
Nationat Percentile
Marn County -
Esirgrouras ~Q Percentile Within California
1082020 5 i <7 S R R R
HiGhSchooiE) S';n P.:
ot (m Marin Count: =
Civid Contor 0 100

. 95% of U.S. Census tracts have a lower Social
Vulnerability

: o]
Sorich Ranch 1 ) .
o -z M N 92% of Census tracts in California have a lower
Social Vulnerability
’9/(/9@ & y
“o0y 5, A W
o, “
-
Social Vulnerability Legend
- Very High . Relatively High m Relatively Moderate | Relatively Low very Low

|| pata Unavailable

Figure 254: LGVSD Social Vulnerability Map Census Tract 1082.01
Source: FEMA National Risk Index 2023
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A

Table 9: NRI Hazard Type Risk Index for Census Tract 1082.02

Social Community CRF
Vulnerability Resilience

Very High

Hazard Type EAL Value Risk Value Score

Earthquake $1683,172 |

$2,358,985

HeatWave | g5 786 Very High | 14|  $9,510 50.6

Tornado $4,156 Very High 1.4 $5,825 14.1
Lightning $310 Very High | 1.4 $434 8.6
Strong Wind $240 Very High | 1.4 $336 11
Coastal i

Floosing $0 Very High | 1.4 $0 0
Drought $0 Very High | 1.4 $0 0
Riverine i

Flooding $0 Very High | 1.4 $0 0
Tsunami $0 Very High | 1.4 $0 0

Table 131: NRI Hazard Type Risk Index for Census Tract 1082.02
Source: FEMA National Risk Index 2023

Holiow Divide
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8y,
s'f«, e Percentile Within California
& o
% 71.90
Gz 3y
108202 & 556
3115000]
: 82% of U.S. Census tracts have a lower Social
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9
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o > Ladh g
oy ‘e 109001} -
e, T Unwersiyof
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Figure 255: LGVSD Social Vulnerability Map Census Tract 1082.02
Source: FEMA National Risk Index 2023
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Table 10: NRI Hazard Type Risk Index for Census Tract 1090.02

Social

Community CRF

Hazard Type EAL Value Vulnerability  Resilience Risk Value
Earthquake | $878,039 Very Low Very High | 0.77| $676,077 '
Landslide $17,439 Very Low Very High | 0.77 $13,428 97.2
Heat Wave $6,528 Very Low Very High | 0.77 $5,026 39.9
Wildfire $5,930 Very Low Very High | 0.77|  $4,566 80.1
Tornado $3,032 Very Low Very High | 0.77 $2,335 5.4
Strong Wind $211 Very Low Very High | 0.77 $162 6.4
Coastal e ’

Drought $0 Very Low Very High | 0.77 $0 0
Riverine . :

Flooding v$.0 " ‘7‘~Very Low Very High 7 0.77 $0 0 |
Tsunami $0 | Verylow Very High | 0.77 $0 0

Table 132: NRI Hazard Type Risk Index for Census Tract 1090.02
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Figure 256: LGVSD Social Vulnerability Map Census Tract 1090.02
Source: FEMA National Risk Index 2023

Source: FEMA National Risk Index 2023
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Social Vulnerability in Marin County and the Las Gallinas Valley Sanitary District

Most socially vulnerable residents in 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

’ I! rative

‘onsulting

LAS GALLINAS VALLEY SANITARY DISTRICT PROFILE

6-36



2023 Marin County Operational Area
Multi-Jurisdictional Hazard Mitigation Plan

the unincorporated areas of Marin City and Santa Venetia. This aligns with what the County
knows about Marin residents. However, discrepancy lies in the western, more rural area of the
county. West Marin is comprised of seven villages, and other populated areas, that are
distanced from the centralized resources in the eastern part of the county. At three local
elementary schools in West Marin (2022-2023 school year), students eligible for free and
reduced lunch program are, 62%, 41%, and 52%, a reflection of the financial capacity of local
families. West Marin is home to many farms that may employ and house underrecognized
workers that may not have taken part in a census survey, what the SVI is calculated from. In the
fourth quarter of FY 2021/22 the bus routes traveling to West Marin (Rural Routes) were the
only service category to have increased in ridership since pre-COVID (increase 0.1%; Marin
Transit, 2022) showing the reliance of West Marin residents on public transportation; however,
this data continues to adjust based upon the increase in alternate methods of mass
transportation. Considering this, the County of Marin acknowledges that unique social factors in
West Marin require different approaches than other parts of the County.

Looking to the community resilience index (CRI) results, the data is only calculated at the
county-level and compared across the nation. As a whole, Marin County is considered to have a
“very high” ability to prepare for anticipated natural hazards, adapt to changing conditions, and
withstand and recover rapidly from disruptions when compared to the rest of the U.S.
Unfortunately, this metric does not give us the distinct experiences of the diverse communities
across Marin.

When the Estimated Annual Loss Index, Social Vulnerability Index, and Community Resilience
Index are aggregated as one, final results of the National Risk Index show Marin County as a
whole to have “Relatively High” risk, this is due to the financial implications a disaster may have
on the county. When broken out by census tract, five tracts are in the highest category (“Very
High Risk"), this matches generally with the same tracts that are ranked in as higher social
vulnerability; parts of Novato, parts of San Rafael, including in and around the Canal District, the
Greenbrae neighborhood of Larkspur, and unincorporated areas of Santa Venetia.

However, Marin City is ranked as “Very Low" risk for the National Risk Index. Previous
discussion highlighted why the Expected Annual Loss was low, but further discussion is
required. As a County, we know Marin City should not be classified as “Very Low” on the NRI.
Marin City residents, for example, only have one way in and out of their community and this
road floods frequently, making it unsafe to cross and leave the community for work, school,
medical resources. Additionally, there is only one “grocery” store, a Target, in Marin City. Both of
these elements contribute to the vulnerability of residents as they may be unable to leave or
return home and have limited access to groceries, relying on a single store’s supply chain. At
the local elementary school in Marin City, 47% of students are eligible for free and reduced-price
meals (2022-2023 school year), a reflection of the financial capacity of local families. All this
means, we can expect the social and built capacity of Marin City to be limited.

Although, customers within the Las Gallinas Valley Sanitary District reside within census tracts
that have a Social Vulnerability Index of “Relatively Moderate” to “Very High”, the Las Gallinas
Valley Sanitary District's ability to serve this community is limited to the sanitary services they
provide. Their influence may be realized during an emergency by ensuring the continued
delivery of sanitary services which are considered a community lifeline. They may also work
with these impacted customers to provide fee relief through local, state, and or federal programs
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where appropriate. The majority of socially vulnerable population services are provided through
the county, state, and federal government or other non-governmental or volunteer agencies or
organizations.

1.9 CRITICAL FACILITIES
Collection System

LGVSD provides wastewater collection and treatment services through its own infrastructure
supported by an approximate 112-mile collection system with 28 pump stations leading to an
advanced secondary-level treatment facility. The collection system is divided between 105 miles
of gravity lines and 7 miles of force mains. There are 2,985 manholes and approximately 52.5
miles of privately owned laterals within the District.

Treatment Plant

The District operates a sewage treatment plant with a permitted dry weather average capacity of
2.92 million gallons per day (MGD). The treatment facility was initially constructed in 1955. Major
plant expansions were completed in 1958, 1972, 1984 and most recently in 2023. The latter
increased treatment capacity to 3.2 million gallons per day. Treated effluent is discharged to Miller
Creek, stored, or further processed by LGVSD'’s recycled water facility.

Recycled Water

The expanded recycled water treatment facilities located at the LGVSD treatment plant allows the
District to produce recycled water year-round to meet increasing demand during the dry months
in summer and fall. In the past, recycled water was predominately used during the summer
months, which aligned with the District's non discharge period of June through October. The
District has a water reclamation project on 385 acres of diked bay lands located to the northeast
of the treatment plant. The reclamation area includes a 20-acre wildlife marsh pond, 40 acres of
storage ponds, 200 acres of irrigated pasture, and 3.5 miles of public trails which are part of the
San Francisco Bay Trail. The ponds that are used to hold treated wastewater and the spray fields
allow the District to withhold discharge in summer months to San Francisco Bay via Miller Creek.

LGVSD delivers recycled water effluent to two nearby agencies, Marin Municipal Water District
and North Marin Water District, which further treats it so that it can be used for irrigation of
landscapes, including golf courses and playing/ recreation fields, dual plumbing for toilet flushing,
cooling water uses, and car washes within the District’s jurisdictional boundaries.

The following list of facilities has been determined to be critical to the ability of the Las Gallinas
Valley Sanitary District to fulfill the requirements of its mission during an emergency:
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Category

Address

Fire Severity Flood

Zone

Zone
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1 Wastewater Wastewater Treatment 300 Smith Ranch Rd, San - X
" | Facilities Plant Rafael, CA 94903
Wastewater W 300 Smith Ranch Rd, San
2| e seilition Recycled Water Facility Rafael, CA 94903 None None
3 Wastewater Operations & Shop 300 Smith Ranch Rd, San None None
" | Facilities Buildings Rafael, CA 94903
Wastewater 300 Smith Ranch Rd, San
A-| Facilities Laboratory Rafael, CA 94903 Nene Ak
Wastewater " ; _ 101 Lucas Valley Rd, Suite .
5'_,_E§?ﬂ_ities - Administration Building 300 San Rafael, CA 94903 High rjlor\?
6 Wastewater Northgate Industrial Park | Near: 153 Paul Dr San Rafael, Nohé X
" | Facilities Pump Station CA 94903
Wastewater John Duckett Pump Near: 4238 Redwood Hwy,
7-| Facilities Station San Rafael, CA 94903 Noderste § X
Wastewater Rafael Meadows Pump Near: 401 Merrydale Rd, San
8| Facilities Station Rafael, CA 94903 Nome, -1 -Nene
9 Wastewater Civic Center North Pump | Near: 111 Mclnnis Pkwy, San hons X
" | Facllities Station Rafael, CA 94903
Wastewater Marin Lagoon #1 Pump Near: 33 Waterside Cir, San
10/ Facilities Station Rafael, CA 94903 Mehe e
11 Wastewater Marin Lagoon #2 Pump Near: 92 Waterside Cir, San None AE
. | Facilities | Station Rafael, CA 94903
12 Wastewater Marin Lagoon #3 Pump Near: 156 Waterside Cir, San Nona AE
Facilities Station Rafael, CA 94903
13 Wastewater Marin Lagoon #4 Pump Near: 216 Waterside Cir, San None AE
Facilities Station Rafael, CA 94903
14 Wastewater Marin Lagoon #5 Pump Near: 264 Waterside Cir, San Mira AE
7| Facilities | Station Rafael, CA 94903 e ]
Wastewater Marin Lagoon #6 Pump Near: 99 Mariners Cir, San
15| Facilities Station Rafael, CA 94903 None AE
16 Wastewater Marin Lagoon #7 Pump Near: 14 Bridgewater Dr, San Nona AE
Facilities Station Rafael, CA 94903
Wastewater Marin Lagoon #8 Pump Near: 14 Mariners Cir, San
17| Facilities Station Rafael, CA 94903 tone: | AE
Wastewater Marin Lagoon #9 Pump Near: 56 Mariners Cir, San
18 Eacilities Station Rafael, CA 94903 one - | AR
Wastewater . . 47 Meadow Dr, San Rafael,
19 Facilifies Mulligan Pump Station CA 94903 None None
Wastewater Venetia Harbor Pump 85 Vendola Dr, San Rafael,
20| Facilies Station CA 94903 pons 1} A&
Wastewater ; 403 Vendola Dr, San Rafael,
21 Failifies Hawthorne Pump Station CA 94903 None AE
Near: Candy's Park, 601
22 Wae_;t'e.water Adrian Pump Station Adrian Way, San Rafael, CA None AE
Facilities 94903
Wastewater . 807 Descanso Way, San
23 Facilities Descanso Pump Station Rafael CA 94903 None AE
Wastewater . . Near: 1590 Vendola Dr, San
—24 Eéciitios McPhail's Pump Station Rafael, CA 94903 None AE
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. Near: Corner of Yosemite Rd | \
25 \é\;aé?lti?i;v:ter ’\Cﬂi?;?m & Liove Flow & Sailmaker Ct, San Rafael, | Moderate X
| v o CA 94903
96 Wastewater Captain's Cove #1 Pump | Near: 159 Captains Cove Dr, None X
Facilities | Station San Rafael, CA 94903
27 Wastewater Captain's Cove #2 Pump | 128 Captains Cove Dr, San None X
| Facilities Station | Rafael, CA 94903
28 Wastewater Captain's Cove #3 Pump | 30 Wharf Cir, San Rafael, CA Tr— X
Facilities Station 94903 - _
29 Wastewater Captain's Cove #4 Pump | 89 Dockside Cir, San Rafael, T X
| =71 Facilities Station CA 94903
30 Wastewater ‘ Captaln s Cove #5 Pump 28 Dockside Cir, San Rafael, Bioes X
Facilities | Station CA 94903 , , , !
31 Wastewater ‘ Captam s Cove #6 Pump | 16 Keel Ct, San Rafael, CA None [ X ‘
Facilities Station 94903 _ |
Adjacent to LGVSD 1
' Wastewater . . Maintenance Shop: 300 Smith |
32| Facilities  Marinwood Pump Station | por "2 San Rafael, cA | None | None |
| 04903 |
. North Corner of Mclnnis Golf |
33 [lastewater | Stanis Park Pump Course: 350 Smith Ranch Rd, | None | None
San Rafael, CA 94903
) ' ; Intersection: St Vincent's Dr
34 \é\;ifltg\év:ter g:a;ztozhncent 5 P and Levee Road, San Rafael, Moderate AE ‘.
CA 94903 j:
: Approx. 1,300 NE of 300
35 [ostewater s Al P Smith Ranch Rd, San Rafael,  Moderate ~ AE |
CA 94903
. SWC Silveira Parkway &
Wastewater Srmt_h Ranch Road Eump Smith Ranch Road, SWC near
36 Eacilifi Station & CNG Fueling . - None None
acilities Station railroad tracks and Airport Rd,
~ San Rafael, CA 94903 ‘
| Electrical Power ' 3 Miles NE of 300 Smith 1
| 37| Facilities Solar PV System Ranch Road, San Rafael, CA Moderate AE 3
| - 94903 | |
\' Communication | Emergency Radio f . \
{”38} Facilities | Communication Tower San Rafael, CA 94903 ]‘ 7 nghr f »No»nre |
" Table 133 Las Gallinas Valley Sanitary District Critical Facilities
Source: Las Gallinas Valley Sanitary District
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Figure 257: Map of the Las Gallinas Valley Sanitary 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 Las Gallinas Valley Sanitary District identified hazards that affect the District and developed
natural hazard profiles based upon the countywide risk assessment, past events and their
impacts. Figure 16 shows the top hazards that the Jurisdiction is at risk from according to the
hazard mitigation Steering Committee.

1 13 13 )
5 12
y 10 10 10 10
10 : )
5 %
(S ‘ ‘ :

caggat

rcentages Value

11

Figure 258: LGVSD Risk Assessment — Planning Team Top Hazards

Figure 17: Risk Rank Categorization
Risk Level Risk Numerical Score

Serious Risk
Moderate Risk 4-7

Figure 259: 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
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:

6-42

. LAS GALLINAS VALLEY SANITARY DISTRICT PROFILE

‘onsulting



1 COUNTY OF 2023 Marin County Operational Area
i MARIN ¥ Multi-Jurisdictional Hazard Mitigation Plan

PP - Wl
N

e Probability/ Likelihood of Future Events
e (Geographic Extent

e Magnitude/ Severity

e Climate Change Influence

e Significance

Probability/ Likelihood of Future Events

e 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.

e 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.

e Likely: Occurring every 1 to 10 years - 10-90% probability of occurrence in the next year
or recurrence interval of 1 to 10 years.

o 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
e Limited: 10-25% of the planning area
e Significant: 25-75% of planning area
e Extensive: 75-100% of planning area

Magnitude/ Severity

e Weak: Limited classification on scientific scale, slow speed of onset or short duration of
event, resulting in little to no damage.

e 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.

e 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.

o Extreme: Extreme classification on scientific scale, immediate onset or extended
duration of event, resulting in catastrophic damage and uninhabitable conditions.

} Table 12: Select Hazards Magnitude and Severity Scale !
Hazard Scale/lndex Weak Moderate | Severe Extreme

Palmer Drought

Drought Severity Index +1.991t0-1.99 -2.00t0-2.99 -3.00t0-3.99 -4.00 and below
Modified

Earthquake Mercalli ltolV V to Vi Vil IX to XIi
Richter
Magnitude 2.3 4,5 8 78

Tornado Fujia Tomado /| 2o F1, F2 F3 F4, F5

Damage Scale
Table 134: Select Hazards Magnitude/ Severity Scale or Index

Climate Change Influence
e Low: Minimal potential impact
e Medium: Moderate potential impact
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o 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.

e Medium: Moderate potential impact - The criteria fall mostly in the middle ranges of
classifications and the event’s 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.

e 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 earth’s
climate is forcibly being augmented due to humans’ reliance on fossil fuels and non-natural
resources which pose negative impacts on the earth’s 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 Earth’'s atmosphere.
Greenhouse gases trap heat from the sun’s rays inside the atmosphere causing Earth’s average
temperature to rise. This rise in the planet's temperature was formerly called, “global warming”,
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.

GLOBAL OBSERVED AND PROJECTED IMPACTS AND RISKS
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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 —
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 today’s 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.
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Figure 260: NASA Global Temperature Change CO2 Gas
Source: NASA Global Climate Change, 2022
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Figure 261: NASA Global Temperature Change 1884 to 2022
Source: NASA Global Climate Change, 2022

Drought
e 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
o 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.
e 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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e Seaice 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.

e 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.
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Figure 262: NASA Global Temperature Change Sea Level
Source: NASA Global Climate Change, 2022

Wildfire

e 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.

e Even in traditionally rainy regions like the Southeast, wildfires are projected to increase
by about 30%.

Flooding (Precipitation)

o 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.

e 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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e 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
o 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. California’s 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

o 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.

o 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.

e 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.

o 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.

e 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.

e The 2022 fire season saw more fires than the previous fire season along with continued
extreme drought and heat conditions.
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e The drought, begun in 2019, was the third statewide drought declared in California since
2000.

e 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.

e 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.

e Sea level rise accelerates coastal erosion, worsens coastal flooding during large storms
and peak tidal events, and impacts important infrastructure positioned along our state’s
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).

~— Crescent City — La Jolla = San Francisco
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Chart' OEHHA Climate Change Indicators of California 2022 - Source: NOAA - Get the data » Download image - Created with Datawrapper

Figure 263: 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:

o 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.

e 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 jurisdictions’ 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 Las Gallinas Valley Sanitary District as per the planning team.

Table 13: LGVSD Hazard Risk Assessment —l

Hazard Ei;()etﬁ?;gglof \ Extent | I\SA:\?::ittl;de/ heri Significance ‘ Siizre
Future Events |

Debris Flow Occasional Negligible Weak Low Low 6.00

Drought Likely Limited None High Medium 10.00
Earthquake Occasional Extensive Extreme None Medium 12.00
Flooding Likely Significant Moderate Medium High 13.00
Land Subsidence Occasional Negligible Weak | Low Low 6.00
- Levee Failure Unlikely Significant Severe High High 13.00
Sea Level Rise Likely Significant Moderate High High 14.00
severe Weather=hiighly Likely = Negligible ~ Weak High Low 10.00
ﬁf’;’:ﬁl‘:‘vgﬁr‘:ﬁa‘do Likely Negligble =~ Weak  Medium  Medium  9.00
Tsunami Unlikely Extensive Severe None Medium 10.00
Wildfire Likely Negligible Moderate Medium Medium 10.00

Table 135: LGVSD Hazard Risk Assessment
Source: Las Gallinas Valley Sanitary District

Omitted Hazards

Dam Failure: There are no dams that a failure of which would impact the Las Gallinas Valley
Sanitary District Service. The District is not in any dam inundation zone.
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Table 14: County of Marin Hazard Risk Assessment

‘ l
| | : |
Probability/ A ) limate !
u Likelihood of g;:gnrtaphlc “SA:\?:;ﬁUde/ Change | Significance
Future Events y Influence
9.00

Dam Failure Unlikely Negligible Extreme Low Medium

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
gi:rZ':‘:v::;?er B Highly Likely Extensive Moderate High Medium 15.00
az\rl‘ztﬁ.g_iztgjr - 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 136: County of Marin Hazard Risk Assessment
Source: Marin County

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
the two for complex movements. Rock refers to hard or firm bedrock that was intact and in
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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:

e Degree of slope

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

e Unconsolidated soil or soft rock and sediments
e Lack of vegetation (no stabilizing root structure)
e Previous wildfires and other forest disturbances
e 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.

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 22 shows landslide susceptibility classes.

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 iliness 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.
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Figure 264: 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 25 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 265: 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
e Areas where landslides have occurred before

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

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

e Channels along streams and rivers

s Areas where surface runoff is directed

A landslide in the LGVSD would most likely occur in any of the open spaces throughout the
District where the terrain is steeper and is more susceptible to movement of hill slope materials.
Most of the critical facilities in the District lie outside these areas, with the exception of the John
Duckett Pump Station which lies in an area of high landslide susceptibility. The Mclnnis Park
Pump Station and the six Captain Cove Pump Stations lie in area with some landslide
susceptibility.
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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, including along Gallinas Creek and the South
Fork of Gallinas Creek. There have been no recorded debris flows in the District.

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)'8, 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 northern City of San Rafael and the unincorporated County areas of Lucas Valley,
Marinwood, Santa Venetia and St. Vincent 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 the District service area could be susceptible to post-fire
debris flows. This includes Miller Creek in the unincorporated County areas of Lucas Valley and
Marinwood. 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.

” N
NI 1

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 factors—it occurs when a normal amount of moisture is not available to
satisfy an area’s usual water-consuming activities.

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

e 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.

12 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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e Agricultural drought occurs when there is an inadequate water supply to meet the
needs of the state’s 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.

e 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.

e 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 LGVSD, though its effects would be most felt in the
mountainous areas where the risk of wildfire would increase. There are no District critical
facilities in these areas. The wetland areas of the District, particularly the marshlands in Las
Gallinas and Santa Venetia, could become drier during prolonged period of drought and
experience marshland fires that could impact the District’s critical facilities. Low water levels
due to drought could impact the operability of the District’s critical facilities, including its pump
stations.

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
northern City of San Rafael and the unincorporated County areas of Lucas Valley, Marinwood,
Santa Venetia and St. Vincent 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 northern City of San Rafael and the unincorporated County areas of
Lucas Valley, Marinwood, Santa Venetia and St. Vincent additional strain will be placed on the
OA'’s water supply. Drought can affect livestock and crops 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 northern City of San
Rafael and the unincorporated County areas of Lucas Valley, Marinwood, Santa Venetia and St.
Vincent. 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
northern City of San Rafael and the unincorporated County areas of Lucas Valley, Marinwood,
Santa Venetia and St. Vincent where wildfires are more likely to occur. Drought also has the
potential to dry out the marshlands along the shoreline of the District in the City of San Rafael
and the unincorporated County areas of Santa Venetia St. Vincent, increasing the chances of
brush fires there. Future development in this area and in the mountainous areas of the northern
City of San Rafael and the unincorporated County areas of Lucas Valley, Marinwood, Santa
Venetia and St. Vincent could expose people to drier summer conditions that could increase
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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 LGVSD, the City of San Rafael and the
unincorporated County areas of Lucas Valley, Marinwood, Santa Venetia and St. Vincent 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.

S H D EApTUuN AW
2.9 EARTHQUAKE

Earthquakes are sudden rolling or shaking events caused by movement under the earth’s
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).

Intensity  Shaking Description/Damage

1 Not felt Not felt except by a very few under especially favorable conditions.

1] Weak Felt only by a few peisons atiest,especially on upper floors of buildings.

i Weak Felt quite noticeably by persons indoors, especially on upper floors of buildings. Many people do not recognize it as an earthquake.
veak

Standing motor cars may rock slightly. Vibrations similar to the passing of a truck. Duration estimated.

Feltindoors by many. outdoors by few during the day. At night, some awakened. Dishes, windows, doors disturbed; walls make cracking

g Wbt sound. Sznsation like heavy truck striking building. Standing motor cars rocked noticeably.

v Moderate  Falt by nearly everyons; many awakened. Some dishes, windows broken. Unstable objects overtumed. Pendulum clocks may stop.

vi Strong Felt by all, many frightened. Some heavy furniture moved; a few instances of fallen plaster. Damage slight.

W Very Damage negligible in buildings of good design and construction; slight to modsrate in well-built ordinary structures; considerable damage
strong in poorly built or badly designed structures; some chimneys broken.

WIi P Damage slight in specially designed structures; considerable damage in ordinary substantial buildings with pastial collapse. Damage great

in poorly built structures. Fall of chimneys, factory stacks, columns, monuments, walls. Heavy furniture overturned.

Violent Damage considerable in specially designed stiuctures; well-designed fiame structures thiown out of plumb. Damage great in substantial
iolen o ) . o . . .
buildings, with paitial collapse. Buildings shifted off foundations.

Extieme Some well-built wooden structures destioyed; most masonry and frame structures destoyed with foundations. Rails bent.
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Figure 28 gives intensities (measured on the MMI scale) that are typically observed at locations

Figure 267: Modified Mercalli Intensity Scale
Source: USGS

near the epicenter or earthquakes of different magnitudes.

Richter
Magnitude Scale

Typical Maximum
Modified Merealli

1.0-29 |

3.0-39 eI
4.0-49 IV-V
50-59 Vi-VIl
6.0-69 VI -1IX

7.0 or higher VI or higher

Figure 268: 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.

Soil

type
A

Soil

type

Soil
Type

Soil
Type

Soil
Type

Vg >
1500
m/sec

1500
m/sec >
Vs=>750
m/sec

750
m/sec >
Vs > 350
m/sec

350
m/sec >
Vs >200
m/sec

200
m/sec >
Vs

includes unweathered intrusive igneous rack, Uccurs infraquently in the bay area. We consider itwith type B

{both A and B are represented by the color blus on the mapl. Soil types A and B do not contribute greatly to

shaking amplification.

Includes volcanics, most Mesozoic bedrock, and same Franciscan bedrock. (Mesozoic rocks are between 245

and 64 million years old. The Franciscan Complex is a Mesozoic unit that is common in the Bay Area.)

Includes some Quaternary (less than 1.8 million years old) sands, sandstones and mudstones, some Upper

Tertiary (1.8 to 24 million years old) sandstones, mudstones and limestone, some Lower Tertiary (24 to 64

million years old) mudstones and sandstones, and Franciscan melange and serpentinite,

Includes some Quaternary muds, sands, gravels, silts and mud. Significant amplification of shaking by these

soils is generally expected.

Includes water-saturated mud and artificial fill. The strongest amplification of shaking due is expected for

this soil type.
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Figure 269: Soil Types
Source: USGS

An earthquake fault is defined as “a fracture or fracture zone in the earth’s crust along which
there has been displacement of the sides relative to one another.” For the purpose of planning
there are two types of faults, active and inactive. Active faults have experienced displacement
in historic time, suggesting that future displacement may be expected. Inactive faults show no
evidence of movement in recent geologic time, suggesting that these faults are dormant.

Two types of fault movement represent possible hazards to structures in the immediate vicinity
of the fault: fault creep and sudden fault displacement. Fault creep, a slow movement of one
side of a fault relative to the other, can cause cracking and buckling of sidewalks and
foundations even without perceptible ground shaking. Sudden fault displacement occurs during
an earthquake event and may result in the collapse of buildings or other structures that are
found along the fault zone when fault displacement exceeds an inch or two. The only protection
against damage caused directly by fault displacement is to prohibit construction in the fault
zone.

An earthquake could occur anywhere in and around the LGVSD due to the number of active
faults within and near Marin County.

Earthquake Shake Intensity

The colors on Figures 30 and 31 represent the level of ground shaking intensity of a potential
future earthquake. The result is expressed as the level of ground shaking (expressed as a
percentage of gravity) that on average occurs every 500 years.

This map shows the expected relative intensity of ground shaking and damage in California
from anticipated future earthquakes. The shaking potential is calculated as the level of ground
motion that has a 2% chance of being exceeded in 50 years, which is the same as the level of
ground-shaking with about a 2500 year average repeat time. The relatively long-period (1.0
second) earthquake shaking is shown here. Long period-shaking affects tall, relatively flexible
buildings, but also correlates well with overall earthquake damage.
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