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SECTION1 INTRODUCTION

This annex to the 2010 Association of Bay Area Governments (ABAG) Local Hazard Mitigation Plan,
Taming Natural Disasters, was created through a collaborative planning process and serves as Santa
Clara County’s Local Hazard Mitigation Plan (the Plan) pursuant to the Disaster Mitigation Act of
2000. Development of this annex was lead by Santa Clara County’s Office of Emergency Services
(OES) with participation from representatives of many County departments, 13 of the 15 incorporated
cities, and several private sector businesses. OES’s goal for the collaborative planning process was to
identify mitigation priorities and actions shared across jurisdiction borders. Through development of a
Local Planning Team (LPT), the OES facilitated development of the county-wide mitigation strategies
contained in this plan based on an updated hazard risk assessment and priorities shared by the LPT
members.

With a diverse population of more than 1.7 million residents (based on the 2008 census estimate), the
Santa Clara County Operational Area encompasses the 15 incorporated cities and county comprising
the southern portion of the San Francisco Bay Area known as Silicon Valley. This includes the three
largest cities of San Jose, Santa Clara, and Sunnyvale; the west valley communities of Los Altos, Los
Altos Hills, Los Gatos, Monte Sereno, and Saratoga; the high-tech communities of Campbell,
Cupertino, Mountain View, and Palo Alto; industrial Milpitas, and the south county suburban
expansion/rural interface areas of Gilroy,
Morgan Hill, and their surrounding M
unincorporated areas.

Placer

Santa Clara County has experienced a
variety of natural hazards and is at risk to
many different man-caused hazards. The
most notable of all hazards are
earthquakes. In Santa Clara County’s
recent history the 1984 Morgan Hill
Earthquake (Magnitude 6.2) and the
1989 Loma Prieta Earthquake
(Magnitude 7.1) significantly impacted
infrastructure in the region. In addition to
earthquakes, Santa Clara County’s
primary concern is infrastructure failure.

Sacramento

San Joaquin

San Fran'isco_

Pacific Ocean

The County recognizes that water,
power, natural gas, wastewater,
communication, and transportation
systems may fail as a result of many

potential events. The threat to the 4
communities within Santa Clara County A tonterey
if infrastructure fails could be Figure 1-1: ABAG region of nine bay area counties

catastrophic. Resources allocated to

preparation of this plan did not allow for an exhaustive evaluation of infrastructure failure scenarios,
but these are addressed to the extent possible and will continue to be discussed by the Local Planning
Team (LPT) as they implement county-wide action to mitigate risk. Wildfire and flood hazards follow
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closely behind earthquake and infrastructure failure as priority concerns by the LPT. These hazards
threaten the county on an annual basis.

The updated risk assessment and mitigation strategies contained in this plan present the results of the
Local Planning Team’s collaborative planning process in a format that may be implemented by the
participating agencies in order to reduce risk and increase resiliency throughout Santa Clara County.
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SECTION 2 PLAN PURPOSE AND AUTHORITY

Authority to create this Plan is derived from the Robert T. Stafford Disaster Relief and Emergency
Assistance Act (Public Law 93-288), as amended by the Disaster Mitigation Act of 2000 (DMA 2000).
The requirements and procedures for mitigation plans are found in the Code of Federal Regulations
(CFR) at Title 44, Chapter 1, Part 201 and the associated Interim Final Rule changes of February 26,
2002, October 1, 2002, October 28, 2003, September 13, 2004, and October 31, 2007. This federal law
and associated regulation establishes planning and funding criteria for states and local communities.

The Plan is intended to serve many purposes, including:

Enhance Public Awareness and Understanding — to help residents of the County better
understand the hazards that threaten public health, safety, and welfare; economic vitality; and
the operational capability of important institutions;

Create a Decision Tool for Management — to provide information that managers and leaders of
local government, business and industry, community associations, and other key institutions
and organizations need to take action to address vulnerabilities to future disasters;

Promote Compliance with State and Federal Program Requirements — to insure that Santa
Clara County and its incorporated cities can take full advantage of state and federal grant
programs, policies, and regulations that encourage or mandate that local governments develop
comprehensive hazard mitigation plans;

Enhance Local Policies for Hazard Mitigation Capability — to provide the policy basis for
mitigation actions that should be promulgated by participating jurisdictions to create a more
disaster-resistant future; and

Provide Inter-Jurisdictional Coordination of Mitigation-Related Programming — to ensure that
proposals for mitigation initiatives are reviewed and coordinated among the participating
jurisdictions within the County.

Achieve Regulatory Compliance — To qualify for certain forms of federal aid for pre- and post-
disaster funding, local jurisdictions must comply with the federal DMA 2000 and its
implementing regulations (44 CFR Section 201.6). DMA 2000 intends for hazard mitigation
plans to remain relevant and current. Therefore, it requires that State hazard mitigation plans
are updated every three years and local plans, including Santa Clara County’s, every five years.
Thus, this Hazard Mitigation Plan for Santa Clara County uses a “five-year planning horizon”.
It is designed to carry the County through the next five years, after which its assumptions,
goals, and objectives will be revisited and the plan resubmitted for approval.

The following pages contain all resolutions adopting this plan.

Santa Clara County Hazard Mitigation Plan
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RESOLUTION OF THE BOARD OF SUPERVISORS
OF THE COUNTY OF SANTA CLARA .
ADOPTING THE ASSOCIATION OF BAY AREA GOVERNMENTS
LOCAL HAZARD MITIGATION PLAN

WHEREAS, the Bay Area is subject to various earthquake-related hazards such as ground
shaking, liquefaction, landsliding, fault surface rupture, and tsunamis; and

WHEREAS, the Bay Area is subject to various weather-related hazards including wildfires,
floods, and landslides; and

WHEREAS, the County of Santa Clara recoguizes that disasters do not recognize city, county,
or special district boundaries; and

WHEREAS, the County seeks to maintain and enhance both a disaster-resistant County and
region by reducing the potential loss of life, property damage, and envitonmental degradation
from natural disasters, while accelerating economic recovery from those disasters; and
WHEREAS, the County is committed to increasing the disaster resistance of the infrastructure,
health, housing, economy, government services, education, environment, and land use systems in
the County, as well as in the Bay Area as a whole; and

WHEREAS, the federal Disaster Mitigation Act of 2000 requires all cities, counties, and special
districts to have adopted a Local Hazard Mitigation Plan to receive disaster mitigation funding
from Federal Emergency Management Agency; and

WHEREAS, on March 17, 2005, the Association of Bay Area Governments (ABAG)approved
and adopted the attached ABAG report Taming Natural Disasters as the multi-jurisdictional
Local Hazard Mitigation Plan for the San Francisco Bay Area; and

WHEREAS, County staff from several agencies and departments participated in the ABAG
multi-jurisdictional planning process and contributed to the development of the ABAG plan;

i
i
i
1
I

H

Pace 1 of 2
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NOW, THEREFORE, BE IT RESOLVED that the County adopts the ABAG plan as its Local
Hazard Mitigation Plan, including the plan’s “Annex” concerning the County of Santa Clara.

BE IT FURTHER RESOLVED that the County commits to continuing to take those actions
* and initiating further actions, as appropriate, as identified in the Santa Clara County Annex of the

ABAG plan

PASSED AND ADOPTED by the Board of Supervisors of the County of Santa Clara, State of
California on this 19th day of April, 2005, by the following vote:

AYES: ALVARADO, BEAUL, GAGE, KNISS, MCHUGH
NOES: NONRE
ABSENT: NONE

ABSTAIN:  wow

Q//%W 75
Liz Kniss, Chair
Board of Supervisors

Signed and certified that a copy of this
document has been delivered by electronic
or other means to the Chair, Board of
Supervisors. :

ATTEST: T

(O (7 B

Phyllig/A. Perez, Clerk, Boariéf Supervisors

APPROVED AS TO FORM AND LEGALITY:

)
s

J?A&{d Goldmaw County Counsel

Page 2 of 2
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RESOLUTION No. 20|Z-H2
RESOLUTION OF THE BOARD OF SUPERVISORS
OF THE COUNTY OF SANTA CLARA
ADOPTING THE SANTA CLARA COUNTY ANNEX TO
THE ASSOCIATION OF BAY AREA GOVERNMENTS
LOCAL HAZARD MITIGATION PLAN

WHEREAS, the Bay Area is subject to various earthquake-related hazards such as
ground shaking, liquefaction, landslides, fault surface rupture, and tsunamis; and

WHEREAS, the Bay Area is subject to various weather-related hazards including
wildfires, floods, and landslides; and

WHEREAS, the County of Santa Clara recognizes that disasters do not recognize city,
county, or special district boundaries; and

WHEREAS, the County seeks to maintain and enhance both a disaster-resistant County
and region by reducing the potential loss of life, property damage. and environmental
degradation from natural disasters, while accelerating economic recovery from those disasters;
and

WHEREAS, the County is committed 10 increasing the disaster resistance of the
infrastructure, health, housing, economy, government services, education, environment, and land
use systems in the County, as well as in the Bay Area as a whole; and

WHEREAS, the federal Disaster Mitigation Act of 2000 requires all cities, counties, and
special districts to have adopted a Local Hazard Mitigation Plan to receive disaster mitigation

funding from FEMA; and

WHEREAS, on February 18, 2011, the Association of Bay Area Governments
(*ABAG™) approved and adopted the ABAG report, Taming Natural Disasters, as the multi-
jurisdictional Local Hazard Mitigation Plan for the San Francisco Bay Area; and

NOW, THEREFORE, BE IT RESOLVED that the County adopts, and adapts with its
local annex, this multi-jurisdictional plan as its Local Hazard Mitigation Plan,

NOW, THEREFORE, BE IT FURTHER RESOLVED that the County commils 1o
continuing to take those actions and initiating further actions, as appropriate, as identified in the
Santa Clara County Annex of that multi-jurisdictional Local Hazard Mitigation Plan,

Resolution Adopting the Santa Clara Coumty Annex
To the ARAG Local Hazard Mitigation Plan |

FEB 0 72012
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PASSED AND ADOPTED by the Board of Supervisors of the County of Santa Clara,
State of California, on the 7" day of February, 2012, by the following vote:

AYES: .
NOES:  Womm KNTSE, SHIRAK ATA, WA SEFRIMAN, YRAGER

ABSTAIN:
Gﬁgmﬁmmw& President
Board of Supervisors
ATTEST:
LN
—%W 0. W A v
MARIA MARINOS,

Clerk of the Board of Supervisors

APPROVED AS TO FORM AND LEGALITY:

D5l el

MARK A. GONZ EL{
Lead Deputy County Cotrise]

s

Resolution Adopiing the Santa Clara County Annex
Tothe ABAG Local Hazard Mitigation Plan 2
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SECTION 3 PLANNING PROCESS

Thirteen jurisdictions participated with Santa Clara County in the development of this annex. These
jurisdictions are listed below with a status as to whether this is a new or updated plan. For those
jurisdictions which previously participated with ABAG to develop a 2005 hazard mitigation plan, this
annex including the city specific subsections serves as their updated local hazard mitigation plans. For
several jurisdictions, this annex including the city specific subsections serves as their original local
hazard mitigation plan.

Participating Jurisdictions:

City of Campbell (previous participant with ABAG, council resolution September 6, 2005)
City of Cupertino (previous participant with ABAG, council resolution July 19, 2005)

City of Gilroy (previous participant with ABAG, council resolution April 18, 2005)
City of Los Altos (no previous local hazard mitigation plan)

Town of Los Gatos  (no previous local hazard mitigation plan)

City of Monte Sereno (no previous local hazard mitigation plan)

City of Morgan Hill (previous participant with ABAG, council resolution October 26, 2005)
City of Mountain View (no previous local hazard mitigation plan)

City of Palo Alto (previous participant with ABAG, council resolution December 12, 2005)

City of San Jose (no previous local hazard mitigation plan)
City of Santa Clara (previous participant with ABAG, council resolution April 12, 2005)
City of Saratoga (no previous local hazard mitigation plan)

City of Sunnyvale  (previous participant with ABAG, council resolution April 26, 2005)

This section details the collaborative planning process of these cities and Santa Clara County during
2010 - 2011. Milestone meetings with the Local Planning Team and work group sessions were
conducted to review the existing hazard mitigation planning materials, updated risk assessments, and
discuss mitigation strategies. This plan (annex to Taming Natural Disasters) was developed as an
update but derived using a new format to highlight the priorities of the County and Local Planning
Team.

3.1 REGIONAL PARTICIPATION

Prior to development of the Local Planning Team and facilitation of the county-wide collaborative
planning process, Santa Clara County and each of the incorporated jurisdictions participated in various
workshops, conferences, and meetings facilitated by ABAG. These are documented in Appendix H of
Taming Natural Disasters (Table 1 — City and County Government Participation).

For more information on these meetings and for rosters of attendees, please see Appendix A and H in
the ABAG Multi-Jurisdictional Local Hazard Mitigation Plan 2010 (MJ-LHMP). In addition, Santa
Clara County and the incorporated jurisdictions have provided written and oral comments on the multi-
jurisdictional plan and provided information on facilities that are defined as “critical” to ABAG.
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3.2 LocAL COLLABORATIVE PLANNING PROCESS

3.2.1 Preliminary Meetings

Santa Clara County OES hosted a series of meetings with the emergency managers of the Operational
Area to discuss the most effective means of conducting a countywide collaborative planning process
building on the risk assessment and mitigation strategies completed through coordination with ABAG.
OES encouraged the 15 incorporated cities to participate in discussions to identify risks and mitigation
strategies specific to Santa Clara County’s Operational Area. OES and their contractor, Dewberry met
individually with incorporated jurisdictions interested in the mitigation planning process to discuss
details of the countywide collaboration process. Additionally, Santa Clara County OES invited five
large employers within the County to participate in the collaborative planning process. OES’s
contractor met with each of these employers to discuss the hazard mitigation plan requirements and
methods for private sector participation. A summary of these preliminary meetings is presented in the
following table.

Table 3-1: Preliminary Meetings

Meeting Purpose Date, Time, Location Notes
Internal Kick Off Meeting | February 5, 2010, Corinne Bartshire, Dewberry, met with the
11:30am, Santa Clara County OES Planners to

Santa Clara County OES | discuss the purpose of the hazard
mitigation plan, the approach to gaining
participation from the 15 cities, and the
composition of the Local Planning Team.

Santa Clara County March 25, 2010, Corinne Bartshire, Dewberry, met with the
Operation Area Meeting 1:30pm, Santa Clara County Operational Area
Santa Clara County OES | Emergency Managers to discuss the hazard
mitigation planning process and answer
questions regarding jurisdictional
participation and its benefits.

City of Cupertino March 30, 2010, Corinne Bartshire, Dewberry, and Miguel
Individual Jurisdiction 4:00 pm, Grey, County OES, met with
Meeting City of Cupertino representatives from the City of Cupertino

(Public Works, Community Development,
and the Public Information Officer) to
discuss the hazard mitigation planning
process and the City's participation.
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Meeting Purpose

City of Campbell
Individual Jurisdiction
Meeting

Date, Time, Location
April 1, 2010,

3:30 pm,
Santa Clara County OES

Notes

Corinne Bartshire, Dewberry, and Miguel
Grey, County OES, met with Dan
Campbell, Emergency Services
Coordinator for the City of Campbell, to
discuss the hazard mitigation planning
process and the City's participation. Dan
expressed concern on behalf of the City of
Campbell regarding duplication of efforts
completed by ABAG.

City of Gilroy Individual
Jurisdiction Meeting

April 20, 2010,
1:00 pm,
Santa Clara County OES

Corinne Bartshire, Dewberry, met with
Roy Shackel, Assistant OES Coordinator
for the City of Gilroy, to discuss the hazard
mitigation planning process and the City's
participation.

Santa Clara County
Operation Area Meeting

April 20, 2010,
1:30pm,
Santa Clara County OES

Corinne Bartshire, Dewberry, addressed the
Operation Area Meeting to clarify the
countywide hazard mitigation planning
process. Corinne proposed maintaining the
County's goal of a collaborative planning
process involving review of the ABAG risk
assessment for local focus, and integrating
this process into the annexes to ABAG's
regional hazard mitigation plan. This
allows the cities to maintain their
commitment to ABAG and benefit from
countywide collaboration and contractor
support in developing their annex.

City of Los Altos
Individual Jurisdiction
Meeting

April 21, 2010,

1:00 pm,

1 North San Antonio
Road, Los Altos

Corinne Bartshire, Dewberry, met with
representatives of the City of Los Altos
(Planning, Police, and Maintenance
Departments) to discuss the hazard
mitigation planning process and the City's
participation. The City of Los Altos
expressed intent to participate in the
collaboration.
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Meeting Purpose

ABAG Collaboration
Meeting

Date, Time, Location

May 4, 2010
3:30 pm,
Phone Conference

Notes

Santa Clara County OES and Executive
Directors Office, Corinne Bartshire,
Dewberry, and ABAG discussed
development of the Santa Clara County-
wide Hazard Mitigation Plan as an annex to
the ABAG regional Hazard Mitigation
Plan. All parties agreed the Cities could
annex to both the ABAG plan and the
County annex as a result of the County-
wide collaborative planning process.

Emergency Managers
Association (EMA)
Meeting

May 6, 2010
2:00 pm - 4:00 pm,
Santa Clara County OES

At this regularly scheduled EMA meeting,
Miguel Grey, County OES, and Corinne
Bartshire, Dewberry, presented the results
of the conversation with ABAG and the
option for all cities to participate in the
County's hazard mitigation planning
process resulting in annexing to both the
ABAG plan and the County's annex.

Town of Los Gatos
Individual Jurisdiction
Meeting

May 24, 2010,

2:30 pm,

101 E. Main Street, Los
Gatos

Corinne Bartshire, Dewberry, met with
representatives of the Town of Los Gatos
(Jim Yoke, Emergency Services
Coordinator, and Wendie Rooney, Director
of Community Development) to discuss the
hazard mitigation planning process and the
Town’s participation. Wendie Rooney
expressed interest and intent for the Town
of Los Gatos to participate.

Cisco Meeting

May 28, 2010,

10:00 am,

350 East Tasman Drive,
Santa Clara

Corinne Bartshire, Dewberry met with
Erica Agiewich of Cisco Corporation to
discuss the hazard mitigation planning
process and Cisco's involvement. Cisco
tentatively committed to participating in
the process.

Lockheed Martin Meeting

June 1, 2010,
11:30am,

1111 Lockheed Martin
Way, Sunnyvale

Corinne Bartshire, Dewberry met with Bob
Fields of Lockheed Martin to discuss the
hazard mitigation planning process and
Lockheed Martin's involvement. Lockheed
Martin committed to participating in the
planning process and completed the private
sector questionnaire.
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Meeting Purpose Date, Time, Location Notes

City of Saratoga June 1, 2010, Miguel Grey, County OES, and Corinne

Individual Jurisdiction 1:30 pm, Bartshire, Dewberry, met with

Meeting 13777 Fruitvale Ave, representatives of the City of Saratoga (Jim
Saratoga Yoke, Emergency Services Coordinator,

and Barbara Powell, Assistant City
Manager) to discuss the hazard mitigation
planning process and the City's
participation. The City of Saratoga agreed
to attend the first local planning team
meeting and participate in the collaborative
planning process.

Oracle Meeting June 7, 2010, Corinne Bartshire, Dewberry met with
2:00 pm, Sandra Silva, Steven Weeks, and Doug
4040 Palm Drive, Santa | Bartl of Oracle to discuss the hazard
Clara mitigation planning process and Oracle's

involvement. Oracle determined that they
do not have the available man hours to
participate in the process effectively due to
their current transition period of integrating
Sun Microsystems.

Applied Materials June 8, 2010, Corinne Bartshire, Dewberry met with

Meeting 1:00 pm, Raelene Wong of Applied Materials to
3050 Bowers Ave, Santa | discuss the hazard mitigation planning
Clara process and Applied Materials'

involvement. Applied Materials committed
to participating in the planning process.

Intel Meeting June 8, 2010, Corinne Bartshire, Dewberry met with
1:00 pm, Celeste Sierra of Intel to discuss the hazard
3600 Juliette Lane, Santa | mitigation planning process and Intel's
Clara involvement. Intel committed to

participating in the planning process.

Meeting minutes from each of the meetings summarized above may be found in chronological order in
County Attachment 1: Preliminary Meetings. All County Attachments can be found in Section 9 of this
Plan.

3.2.2 Local Planning Team

Santa Clara County OES established a Local Planning Team (LPT) for the purpose of collaborating on
development and implementation of this local hazard mitigation plan. The LPT consists of
representatives from many County departments, 13 of the 15 incorporated cities, several private sector
businesses, and other stakeholders as appropriate.
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Santa Clara County OES invited each of the 15 incorporated cities (via letters to the city managers and
operational area emergency managers) to participate on the Local Planning Team (LPT). These letters

may be found in County Attachment 2: City Invites. Through phone and email coordination by Miguel
Grey, County OES, the following County departments and stakeholders were invited to participate:

County Office of Emergency Services
County Planning & Development
County Roads & Airports (public works)
Santa Clara Valley Water District
County Fire

County Fire Marshal

County Emergency Medical Services
County Capital Programs Division
County Department of Agriculture
County Facilities & Fleet

County OSEC Risk Management
County Central Fire Dept

County Communications

County Environmental Health

County Parks

County Property Management

County Public Health

County Sheriff's Office

Valley Transit Authority

American Red Cross Valley Chapter
County Geologist

County District Attorney Office

County Hazardous Materials Compliance Division County Integrated Waste
Management County Office of Affordable Housing County Traffic Operations
School Districts

PG&E

AT&T

In addition, five of the County’s largest employers were invited to participate in the Local Planning
Team. These are Applied Materials, Cisco, Intel, Lockheed Martin, and Oracle. Oracle was the only
firm that declined the invitation due to limited resources.

Table 3-2 Local Planning Team Members shows the list of individuals representing their agencies on
the Local Planning Team. The LPT 1, LPT 2, LPT 3, and LPT 4 columns indicate attendance at the
four Local Planning Team milestone meetings summarized in Section 3.2.3.
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Table 3-2: Local Planning Team Members
*Note: This table is presented in alphabetical order by Organization. The County Office of Emergency
Services maintains an excel spreadsheet with the LPT members contact information.

Category LPT1 | LPT2

LPT3 LPT4

Organization*

Private X Wong Raelene Applied Materials
State X Braga Robert Caltrans - District 4
Private X X Agiewich Erica Cisco
Private X Bandoni Tom Cisco
City City of Palo Alto
City X Mallonee Richard City of Palo Alto
City Jewell Judy City of Palo Alto
Cupertino Building
City X Salvador Albert Department
City X Abrams Kristi Gilroy
City X X X X Shackel Roy Gilroy FD / OES
Lockheed Martin Space Sys.
Private X Fields Bob Co.
Lockheed Martin Space Sys.
Private X Staley Richard Co.
City X Hartley Matthew Los Altos PD
City X X Galea Andy Los Altos PD
City X X Arguelles Paul Los Altos PD
Los Gatos Community
City X X Rooney Wendie Development
City Loventhal Brian Monte Sereno
City X McGranahan Erin Monte Sereno
City X X Ponce Jennifer Morgan Hill
City X X Sampson Joe Morgan Hill OES
City X X Garrett Jaime Mountain View Fire
City X Brown Lynn Mountain View OES
Federal X Bala Lynn NASA - Ames
Federal X Johnson Ken NASA - Ames
City X Minshall Suzan Palo Alto Fire
City San Jose
City X X Godley Christopher | San Jose OES
City X Saffarzadeh Saman San Jose OES
City X X X Sawyer Gene Santa Clara City
Santa Clara Valley Medical
County X Albert Peggy Center
Saratoga, City Manager's
City X Powell Barbara Office
County SCC
County X X Matthews Margie SCC
County X Escobar Albert SCC - ACC
County X Brown Laurie SCC - Communications
County X X Darnell Curtis SCC - Communications
County X Blamey Jim SCC - Haz Mat
County X O'Day Kevin SCC Ag & Env Mgmt
County X Ribardo Michele SCC Ag & Env Mgmt
County X Constantino Elizabeth SCC Ag & Env Mgmt
County X Wylde Eric SCC Ag & Env Mgmt

Santa Clara County Hazard Mitigation Plan
March 29, 2012

Page |3-7




Category LPTl\ LPT2 LPT3 LPT4 |Last First Organization* \

SCC Capital Programs
County X X Rado Ken Division, FAF
County X Pinder Renee SCC Communications
County X Wien Martha SCC- DEH
County X Arila Michelle SCC District Attorney
County X Cabano Michael SCC EMS and Public Health
County X Blain John SCC EMS and Public Health
County X Linebarger Dean SCC ISD
County X X X Colley Robert SCC ISD-GIS
County X X X Schenk Doug SCC ISD-GIS
County X Sahasrabuddhe | Durga SCC ISD-GIS
County X X Grey Miguel SCC OES
County X X X Hofmann Kirstin SCC OES
County X Reinstein Harry SCC OES
County X X Foot Ken SCC OES
County Coats Barbara SCC Office of Education
County X Pierow Zohreh SCC OSEC
County Klett Kelly SCC Parks and Recreation
County X Mark Julie SCC Parks and Recreation
SCC Planning and
County Hall Esser Jody Development
SCC Planning and
County X X Whisler Tom Development
SCC Planning and
County X X Harrison Mike Development
SCC Planning and
County X X X Baker Jim Development
SCC Roads & Airports
County X X Murdter Michael Department
County X X X McCoy Jeffrey SCC Sheriff
County X X Staump Steven SCCFD
County X Grey Miguel SCCFD
County X Vega Ron SCCFD
City X X X Campbell Dan SCCFD - Campbell
City X X X X Yoke Jim SCCFD - LG/MS/SARA
City X X X X Hovey Marsha OES - Cupertino
County X Walker Barb SCCPHD Preparedness
County X X X Hamer Michael SCVWD
County X Ledesma Juan SCVWD
City Sunnyvale
City X X Sampson Cherel Sunnyvale OES
Special West Valley Santitation
District X Reid Robert District

Santa Clara County Hazard Mitigation Plan
March 29, 2012 Page |3-8



3.2.3 Local Planning Team Meetings and Outcomes
3.2.3.1 Local Planning Team Milestone Meeting #1

On June 28, 2010, County OES hosted the first milestone meeting of the Local Planning Team with the
following agenda:

LPT 1 Description Lead Est. Time
1 Welcome / Introductions / Complete Sign-in- | Miguel Grey 1:00 - 1:10
Roster

2 Overview of Agenda / Meeting Objectives Dewberry 1:10-1:15
3 Review Plan Update Requirements Dewberry 1:15-1:30
4 Roles & Responsibilities Dewberry / All | 1:30 - 1:40
5 Review documented hazard events Dewberry / All 1:40 - 2:00
6 Break 2:00 - 2:10
7 Review ABAG Risk Assessment Dewberry 2:10-3:00
8 Hazard ID & Ranking Dewberry / All 3:00 — 3:45
9 Identify Extended Stakeholders Dewberry / All 3:45-4:00
10 Project Schedule — Next Steps Dewberry 4:00 - 4:30
11 Questions / Open Discussion All 4:30 - 5:00

Kirstin Hofmann, Santa Clara County OES Director, opened the meeting with a warm welcome to the
30 attendees and expressed appreciation for their participation. She highlighted the importance of
collaborative planning to build a resilient county.

Miguel Grey, Santa Clara County OES, was introduced as the project manager and asked all attendees
to introduce themselves.

Corinne Bartshire, Dewberry, led the attendees through the items as noted on the above agenda using a
Power Point presentation, handout, and Risk Prioritization tools. These documents, along with a copy
of these notes, were made available to all attendees via an FTP site on June 29", 2010. They are
presented in County Attachment 3: Local Planning Team Meeting #1, of this plan.

ABAG Risk Assessment Review
The following items were raised by attendees during the review of ABAG’s risk assessment:
e San Jose International Airport is located on an area of liquefaction concern.
e The 203 critical facilities identified by ABAG to be within earthquake-induced landslide risk
areas should be reviewed for accuracy.
o The RCPGP (Recovery/Catastrophic Planning) effort should be consulted for synergies with
this hazard mitigation plan update.
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e With regard to tsunamis, it is important to know which critical facilities are within the mapped
inundation area. It is likely that Moffet Field, some areas of Milpitas, and the residential
community of Alviso may be within the mapped tsunami inundation area.

Hazard ldentification & Prioritization

During the Hazard Identification & Prioritization exercise, attendees reviewed an exhaustive list of
natural hazards and identified the applicable hazards to Santa Clara County. Preliminary disposition for
each hazard was reached by evaluating the following three questions:

1. Isita local responsibility?
2. Can it be mitigated?
3. Is it worth the time investment?

Each hazard received a prioritization ranking score based on likelihood of occurrence, size of expected
area of impact, and expected severity of primary and secondary impacts. This ranking and further
discussion of the identified hazards are included in Section 4: Hazards Assessment.

Extended Stakeholders
In addition to the stakeholders listed in the Power Point, the attendees identified the following for
review and input into the hazard mitigation planning process:

Schools (PTAs or folks responsible for outreach to assist with an education campaign
about hazard mitigation)

VTA & other Transportation Hubs (airports)
CalTrain

Wastewater utilities

Southern Pacific Rail

Laura Phillips (UASI projects, state representative)
CRA (Peter Otaki)

Telecommunication Providers (AT&T, Verizon, etc)
City Owned Utilities

Stanford University

Santa Clara University

San Jose State University

San Jose Airport

Note: City of San Jose completed a collaborative mitigation planning process with the airport and other
utilities. This information is available to the County-wide planning process.
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3.2.3.2 Local Planning Team Milestone Meeting #2

On August 3, 2010, County OES hosted the second milestone meeting of the Local Planning Team

with the following agenda:

LPT 2 Description Lead Est. Time

1 Welcome / Introductions / Complete Sign-in- | Miguel Grey 8:00-8:10
Roster

2 Overview of Agenda / Meeting Objectives Dewberry 8:10 — 8:15

3 Hazard Profile Data Confirmation Dewberry 8:15-8:45

4 Vulnerability Analysis — Preliminary Review | Dewberry / All | 8:45-9:15

5 Break Dewberry / All 9:15-9:30

6 Mitigation Strategy Priority Review 9:30 — 10:15

7 Mitigation Action Identification Dewberry 10:15-11:00

8 Mitigation Action Prioritization Dewberry / All 11:00 - 11:30

9 Project Schedule — Next Steps Dewberry 11:30—11:40

10 Questions / Open Discussion All 11:40 - 12:00

Miguel Grey, Santa Clara County OES, welcomed everyone to the second milestone meeting with a
refresher quiz of the top 7 hazards identified during the June 28" meeting. These are EQ —
groundshaking, infrastructure failure, EQ — liquefaction, Delta Levee Failure, Wildfire, EQ — Surface
Rupture, and EQ — Landslides. Miguel asked all attendees to introduce themselves.

Corinne Bartshire, Dewberry, led the attendees through review and discussion of items noted on the
above agenda using an accompanying handout. This handout and all components in MS Word format,
along with a copy of these notes, were made available to all attendees via an FTP site on August 4™
2010. They are presented in County Attachment 4: Local Planning Team Meeting #2 in Section 9 of
this plan.

The goal of this meeting was to brainstorm mitigation action ideas and collaboratively identify
Operational Area (Santa Clara County geographical region) priorities. The discussion resulted in eight
drafted mitigation actions using the provided Mitigation Action form and several additional ideas to be
developed into mitigation actions.
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Organizations Represented
The following organizations participated in Milestone Meeting #2.

City Participants:
City of Campbell
City of Cupertino
City of Gilroy

City of Los Altos
City of Monte Sereno
City of Morgan Hill
City of Mountain View
City of Palo Alto
City of San Jose

City of Santa Clara
City of Saratoga

City of Sunnyvale
Town of Los Gatos

Partner Organizations:

Santa Clara Valley Water
District

West Valley Sanitation District
Caltrans — District 4

Cisco

NASA — Ames

County Participants:

SCC — Communications
SCC - EMS and Public Heath
SCC - ISD (GIS)

SCC - OES

SCC — Sheriff

SCC - Roads and Airports
SCC — Agriculture and
Environmental Management
SCC - Facilities and Fleet
SCC - Fire

SCC - Planning and
Development

SCC - Hazardous Materials
SCC - District Attorney
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Summary of Key Topics

The Local Planning Team, during Milestone Meeting #2, agreed upon the following as a summary of
priority topics and associated mitigation actions. These do not include all of the ideas shared, but
reflect those agreed upon as priorities.

1.

© oo~

Soft story / Unreinforced Masonry (URM)
a. Leverage ASCE
b. Leverage CA Earthquake Authority
Community / Education Outreach
a. Leverage communications (integrate water district outreach into CERT programs)
b. Encourage preparedness w/ food & shelter
Information Sharing (mapping / GIS / Coordinate w. Private Sector)
a. Sharing of information across infrastructure (Water coordinate w/ sanitary, inter ties)
Communications (Effective in emergency situation)

a. Emergency notification integrated with evacuation planning (not phone based) (need
an instant sound that people know to turn on their radio) (dam warning - similar to
Tsunami warnings)

b. Effective in power outage situation

c. 211 redundancy / support mechanism for 911

Climate Change awareness [Sea level rise, Salt water intrusion issues (corrosion of
underground utilities), Increased severity of natural hazards]

a. Ensure local gov’t is monitoring climate change and participating in adaptation.
(climate action plans)

b. Accept UN’s climate change panel recommendations for mid-scenario

Power (solar panels for critical facilities)

Landslide Potential (Hillside development, transportation interruption)

Wildland Urban Interface

Multiplicity of dependence on a variety of things for the functionality of government
(interdependencies)

a. Each building relies on multiple things which present their own vulnerability (power,
water, sewer, access, parking, etc...)

10. Flooding

a. Dam inspections
b. Evacuation planning

Informal votes were solicited from the City Representatives, County Departments, and Operational
Area Partners to identify consensus:

“Communications” was identified as the highest priority strategy area by a substantial
margin throughout the Local Planning Team, broadly supported across all three groups.
“Soft Story/URM?”, “Flooding” and “Information Sharing” were identified as strategy
areas with high priority. Soft Story/URM was heavily supported by City Representatives and
supported by others as well. Flooding was heavily supported by City Representatives and
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County Departments and supported by others as well. Information Sharing was broadly
supported across all three groups, although not to the same level as Communications.

e “Community / Education Outreach”, “Power”, “Climate Change” and “Wildland
Urban Interface” were identified as strategy areas with some priority. Community /
Education Outreach received the most support from County Departments with some support
from others. Climate Change received the most support from City Representatives and some
support from Op Area partners. Wildland Urban Interface received the most support from
City Representatives and County Departments.

e “Landslide Potential” and “Interdependencies” were identified during the brainstorming
session, but received minimal and zero votes respectively.

3.2.3.3 Work Group Meetings

Following the second milestone Local Planning Team Meeting, Miguel Grey, County OES,
organized several work group meetings to further discuss the identified key topics and develop
specific mitigation actions. These meetings are summarized in the table below.

Meeting Purpose
Communication / Public
Warning Workshop

Table 3-3: Mitigation Action Week

Date, Location
November 15, 2010
Santa Clara County OES

Notes

The group discussed a siren warning
system for catastrophic dam failure and
associated mitigation actions.

Unreinforced
Masonry/Soft Story
Buildings Workshop

November 16, 2010
Santa Clara County OES

The group discussed the status of
unreinforced masonry and soft story
structures throughout the county and
associated mitigation actions.

Wildland Urban Interface
Workshop

November 17, 2010
Santa Clara County OES

The group discussed the wildfire risk
present in the wildland urban interface
areas and associated mitigation actions.

Flood Workshop

November 18, 2010
Santa Clara County OES

The group identified mitigation actions for
addressing flood risk on a more macro
level through collaboration of various
jurisdictions and agencies.

Information Sharing
Workshop

November 19, 2010
Santa Clara County OES

The group discussed ways to improve
information sharing across agencies.

The sign in sheets from these meetings are included in County Attachment 5: Mitigation Action
Week Sign In Sheets. Summaries of these meetings and identified mitigation actions are included in

Section 7 Mitigation Strategy.
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3.2.3.4 Local Planning Team Milestone Meeting #3

On January 19, 2011, County OES hosted the third milestone meeting of the Local Planning Team
with the following agenda:

LPT 3 Description Lead Est. Time
1 Welcome / Introductions / Complete Sign-in- | Kirstin Hofmann | 2:00 — 2:10
Roster
2 Overview of Agenda / Meeting Objectives Dewberry 2:10 - 2:15
3 Status of Plan Drafts (need all comments by Dewberry 2:15-2:30
January 31, 2011)
4 Summary of Survey Results & Stakeholder Dewberry 2:30 — 2:45
Review (concurrent with Cal EMA submittal)
5 Mitigation Action Prioritization Dewberry / All 2:45-3:30
6 Plain Maintenance & Continued LPT Dewberry/All 3:30-3:50
Operations
-monitoring
-project tracking
-public involvement
-LPT meetings
7 Questions / Open Discussion All 3:50-4:00

Corinne Bartshire, Dewberry, led the attendees through review and discussion of items noted on the
above agenda using an accompanying handout. This handout was emailed to all members of the LPT
prior to the meeting and the draft plan sections were made available via an FTP site. The handout and
results of the mitigation action prioritization are presented in County Attachment 6: Local Planning
Team Meeting #3, in Section 9 of this annex.

The ideas discussed regarding plan maintenance and continued operation of the Local Planning Team
are presented in Section 8 Plan Maintenance. The members of the Local Planning Team are generally
pleased with the coordination that has occurred over the past year and would like to continue the
momentum towards implementing mitigation actions.

3.2.3.5 Local Planning Team Milestone Meeting #4

On June 29, 2011, County OES hosted the fourth milestone meeting of the Local Planning Team.
The focus of this meeting was to refine the initially identified mitigation priorities into an
implementable mitigation strategy with prioritized actions. The Local Planning Team reviewed the
initial list of mitigation actions and collaboratively discussed effective ways to consolidate ideas and
focus initial mitigation efforts where they are needed most. Section 7 of this plan has been updated to
reflect the results of milestone meeting #4.
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3.2.4 Private Sector Participation

As noted in Table 3-1: Preliminary Meetings, the contractor met with five large private sector
businesses to discuss the hazard mitigation planning process and invite them to participate. Meeting
notes from the preliminary meeting with each business may be found in County Attachment 1:
Preliminary Meetings. Applied Materials, Cisco, and Lockheed Martin actively participated in the
first milestone meeting of the LPT where hazards were prioritized for the operational area. Cisco
participated in the second milestone meeting of the LPT and contributed a mitigation action idea for
private sector preparedness training.

3.2.5 Private Sector Capabilities

Each of the five private sector participants were asked to complete a private sector questionnaire
(included in the meeting notes). Based on the preliminary meetings and responses to the
questionnaire, the following profiles were developed for each of the private sector partners. These
may be updated and used for implementation of further collaboration between the private sector and
the Local Planning Team.

3.25.1 Applied Materials

Point of Contact: Raelene Wong, Director, Global Business Continuity Planning, Corporate Asset
Services

Applied Materials is heavily regulated because of their work with semiconductor research and
development. They have strong emergency response plans and incredible risk assessments. Applied
Materials has an executive leadership team and risk management coordinating council concerned
with safety on the campus. The company works with the local jurisdiction’s emergency responders
on a regular basis and conduct joint trainings as appropriate.

Applied Materials has two campuses within the City of Santa Clara, one campus in Sunnyvale, and
one campus in Fremont. They have dedicated employees for emergency management response.
There are Memorandums of Understanding in place with the local emergency responders for certain
events that Applied Materials can respond to sufficiently in house. There are 5200 alarm sensors
which are monitored in Austin. They have a volunteer ERT on first shift Monday — Friday. There are
75 Full ERT staff highly trained EMTSs certified in hazardous materials. There are 30 auxiliary ERT.
Last year Applied Materials responded to 359 calls.

Emergency Planning: Emergency Preparedness Plan
Emergency Operations / Response Plan

Continuity of Operations Plan

Existing Relationship with local emergency management services: Yes
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Natural Hazards of risk: Earthquakes, severe weather, power outages
Primary Concern: Limited professional emergency resources for support

Facilities: Applied Materials is in the process of structurally retrofitting some facilities to be safer
and more resilient to natural hazards. The high hazard buildings are at most risk to the above
identified hazards. The vulnerability of these facilities can be quantified based on revenue generated,
incident probability, and expected downtime. Approximately 3,000 people occupy these facilities.

Current or Previous Mitigation Projects:
1. Installation of emergency generators at key facilities (Emergency Operations Centers, Data
Centers). Not for manufacturing operations.
2. Seismic retrofit of high priority facilities.
3. Stockpiling emergency supplies (care & comfort, search & rescue). Including communication
equipment (dedicated radio frequency, satellite, phones, etc.)

Future Mitigation Projects:
1. Seismic retrofit of all buildings

3.25.2 Cisco Systems, Inc.
Point of Contact: Erica Agiewich, Business Resiliency Manager

Emergency Planning: Emergency Preparedness Plan
Emergency Operations / Response Plan
Continuity of Operations Plan

Existing Relationship with local emergency management services: Yes
Natural Hazards of risk: Earthquakes, liquefaction, flooding, and wildfire

Primary Concern: Protecting Cisco’s employees, the business, customers/partners and the
community.

Facilities: Cisco owns some facilities and leases other facilities. All of the facilities are currently
designed to be resilient to earthquake, flood, and wildfire. Some facilities are susceptible to flooding.
Some facilities are within a wildland urban interface zone and/or are at risk to wildfire. All facilities
share the same level of risk to natural hazards. Cisco has a variety of tools to quantify vulnerability
such as site-based Threat & Impact Assessments, Total Insurable Values, and insurance reports.
Approximately 36,000 people occupy Cisco’s facilities.

Current or Previous Mitigation Projects:
1. Building retrofit in early 1990s
2. Sprinkler bracing safety work, seismic gas shut off valves
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3. Proactive monitoring of severe weather and natural hazards

Future Mitigation Projects:
1. Improve ARK program and provide additional emergency supplies on campus.
2. Ensure vegetation around campus is trimmed to protect from wildfires.

3.25.3 Intel
Point of Contact: Celeste Sierra, Security

Intel previously coordinated with Santa Clara County to become a designated Point Of Distribution
(POD), but the project has been delayed. Intel has an Emergency Preparedness Plan and a Business
continuity plan. With regards to natural hazards, they are mostly concerned with earthquakes and
floods.

Intel did not complete a private sector survey or attend any milestone Local Planning Team meetings.
3.25.4 Lockheed Martin
Point of Contact: Bob Fields, Chief, Emergency Operations

Headquartered in Bethesda, MD, Lockheed Martin is a global national defense and security critical
infrastructure entity that employs about 136,000 people worldwide and is principally engaged in the
research, design, development, manufacture, integration and sustainment of advanced technology
systems, products and services. The majority of Lockheed Martin's business is with the U.S.
Department of Defense and federal government agencies. Lockheed Martin is the largest provider of
IT services, systems integration, and training to the U.S. Government. In Santa Clara County and
vicinity, the company employs approximately 10,000 people involved in research, production, and
miscellaneous services.

The highly classified nature of Lockheed martin’s work for the Department of Defense requires that
risk assessment, emergency planning, and continuity of operations planning (COOP) be also treated
and protected as classified material. Consequently, the company engages in robust natural and
technological hazard mitigation and has developed extensive and comprehensive emergency
response and recovery capabilities and protocols. The Lockheed Martin campus in Sunnyvale is
surrounded by bay water levees. To aid in managing flood response operations, they have
constructed an intricate canal and drainage system to manage surface runoff. Lockheed Martin has a
new world class EOC on the campus and an internal 911 dispatch system which patches into the local
and county public safety infrastructure. The company responds to most of their own calls. If they
need help the 911 call is heard by the local dispatcher at the same time the call is made on campus.

Emergency Planning: Emergency Preparedness Plan
Emergency Operations / Response Plan
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Continuity of Operations Plan
Existing Relationship with local emergency management services: Yes
Natural Hazards of risk: Earthquakes, flood (rain, bay), fire (urban and wildland)

Primary Concern: Flood and Earthquake

Facilities: Lockheed Martin’s facilities are currently designed to be resilient to earthquakes, flood,
and wildfire as appropriate. Some facilities are susceptible to flooding. Some facilities are within a
wildland urban interface zone and/or are at risk to wildfire. Lockheed Martin has experienced
damages in the past due to earthquakes, flooding, or wildfire. Lockheed Martin is in the process of
retrofitting some facilities to be safer and more resilient to natural hazards. All of the facilities are at
risk to the above identified natural hazards. Approximately 10,000 people occupy these facilities.

Current or Previous Mitigation Projects:
1. Not Applicable

Future Mitigation Projects:
1. Strong emphasis on response and recovery operations

3.25.5 Oracle
Point of Contact: Sandra Silva, Manager, Safety and Facility Operations

Collaboration with the local government on emergency management matters is normally something
that Oracle participates in; however, they were too busy with the integration of Sun Microsystems
during the time of this plan preparation to participate. They may be available in 2011 to join the
collaboration.

3.2.6  Public Outreach

3.2.6.1 Online Survey

On November 1, 2010, the Local Planning Team released an online survey to solicit public input
regarding concerns for hazard risk. The Local Planning Team also used this survey to gauge the level
of public preparedness for emergencies. A copy of the survey and draft materials provided to the LPT
for use disseminating the survey are included in County Attachment 7: Survey Outreach Materials.

Santa Clara County issued a press release on November 17, 2010 and linked the survey to the
County’s website as a “Hot Item”. The Sherriff’s Office emailed the survey link to all of their
employees (badge and civilian) and linked to the survey on their webpage as “Featured Information”.
These materials may be found in County Attachment 8: County Outreach — County Exhibits.
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As of January 17, 2011, 541 survey responses were received. Below is a county-wide, all-inclusive

summary of responses to the survey. More detailed, City specific results can be found in each

jurisdiction’s subsection of this plan.

3.2.6.2 County-wide Survey Results

1. The following jurisdictions responded to the 2010 Santa Clara County Hazard Mitigation

Plan Survey:
Table 3-4: Respondents to Online Survey

Jurisdiction Number of Respondents

Campobell 21
Cupertino 25
Gilroy 16
Los Altos 13
Los Altos Hills 2
Los Gatos 21
Milpitas 5
Monte Sereno 25
Morgan Hill 13
Mountain View 21
Palo Alto 50
San Jose 144
Santa Clara 24
Saratoga 28
Sunnyvale 108
Santa Clara County Unincorporated 25
Total 541

2. Respondents were asked which five hazards, out of the 31 hazards the LPT identified, are of
most concern to their neighborhood or home. Below is a County-wide summary of these

responses (in order of most responses):

Table 3-5: Hazards of Most Concern

Number of
Hazard Responses
Infrastructure: Water System Disruption (no potable water) 383
Earthquake: Ground Shaking 366
Infrastructure: Electrical System Disruption (no power) 346
Infrastructure: Wastewater System Disruption (sewer backup) 200
Infrastructure: Telecommunication System Disruption (no phone / cell 179
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Number of
Hazard Responses
service)
Infrastructure: Energy System Disruption (no gas) 168
Infrastructure: Transportation Disruption (blocked roads / failed bridges) 138
Disease and Outbreak 105
Earthquake: Surface Rupture 98
Wildfire 97
Hazardous Materials Spills (chemical/biological) 94
Flood 86
Additional Hazards that Pose a Threat to Neighborhood/Home 78
Drought 65
Earthquake: Liquefaction 56
Dam Failure 49
Agricultural Pests and Diseases 35
Earthquake: Landslides 32
Wind (high winds) 28
Heat (extreme heat) 27
Delta Levee Failure 18
Expansive Soils 10
Landslide and Debris flow 10
Thunder/Lightning Storms 10
Land Subsidence (soil compaction due to subsurface water removal) 7
Solar Storm 7
Bay Area Silting 6
Tornado 4
Tsunami 4
Freeze 2
Hailstorm 0
Volcano 0

3. Respondents were asked if a severe hazard event occurred today, such that all services were
cut off from their home and they were unable to leave or access a store for 72 hours, which
items they would have readily available. Below is a summary of County-wide responses:

Table 3-6: Items Readily Available to Respondents

Item that is Readily Available Responses

Flashlight (with batteries)

513

Blanket(s)

496

Canned/Non-perishable foods (ready to eat)

450
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Item that is Readily Available Responses

First Aid Kit 445
Portable AM/FM Radio (Solar Powered, Hand

Cranked, Batteries) 380
Potable Water (3 gallons per person) 347
Extra Medications 311
Cash 291
Handheld "Walkie-Talkie" Radios (with batteries) 206
Other items in emergency kit 182
Important family photos/Documentation in a

water/fire proof container 126

4. Respondents were asked if they were familiar with the special needs of their neighbors in the
event of a disaster situation.
e 383, or 71.5% of respondents, answered that they are not familiar with the special needs
of their neighbors.
e 153, or 28.5% of respondents, answered that they are familiar with the special needs of
their neighbors.

5. Respondents were asked if they are trained members of their Community Emergency
Response Team (CERT).
e 214, or 40.3% of respondents, indicated that they are part of CERT.
e 130, or 24.5% of respondents, indicated that they are not part of CERT, but would like
to learn more about CERT.
e 187, or 35.2% of respondents, indicated that they are not part of CERT and are not
interested in being a trained CERT member.

6. Respondents were asked what the most important thing their local government can do to help
communities be more prepared for a disaster. The following are categories that many of the
responses from respondents fall under:
¢ Disaster Planning and Preparedness
e Emergency Backup
e Warning Systems
e Education and outreach
e Training/CERT
e Restrictive Zoning/Building Codes (seismic retrofits)
¢ Maintain Quality of Infrastructure
e Emergency Communication
e Remove debris from creeks/waterways to help prevent flooding
e Hazard Mitigation Plans/ Emergency Operations Plans
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7. Respondents were asked if they live in an apartment building or home with a living space
above a garage or parking area.
e 416, or 78% of respondents, indicated that they do not live in an apartment or home with
living space above a garage or parking area.
e 118, or 22% of respondents, indicated that they do live in an apartment building or home
with living space above a garage or parking area.
8. Respondents who are homeowners were asked if they have adequate homeowners insurance
to cover the hazards that could impact their home. Below is a summary of responses:
Table 3-7: Adequate Homeowners Insurance
Answer Responses
Yes, my insurance coverage should be
adequate 319
No, I don’t believe my insurance coverage
would be adequate for a major disaster 98
Unsure 49
| do not have an insurance policy 3
Not applicable, I rent my current residence 60
9. Respondents were asked if they have earthquake insurance. Below is a summary of
responses:
Table 3-8: Earthquake Insurance
Answer Responses
Yes, I own my home and have earthquake
insurance 144
Yes, | rent my home and have earthquake
insurance 14
No, but I am interested in reviewing
earthquake insurance options 49
No, earthquake insurance is too expensive 279
No, | do not need earthquake insurance 41
10.

Respondents were asked if they have flood insurance. Below is a summary of responses:
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Table 3-9: Flood Insurance

Answer Responses
Yes, | own my home and have flood

insurance 92
Yes, | rent my home and have flood

insurance 11
No, but I am interested in reviewing flood

insurance options 53
No, I do not need flood insurance 364

11. Respondents indicated the following as additional insurance listed for their home or property:

o Fire
e Home insurance
e Renters

¢ Condo insurance
e Water Damage Insurance
e Umbrella Insurance (Life, Home Owner, Personal)

12. Respondents were asked what they are doing to their property or within their home to reduce
future damage from the hazards identified above. Below is a summary of responses:

Table 3-10: Property Changes to Reduce Future Damage from Hazards

Property Mitigation Responses

Roof Retrofit using fire resistant materials 142
Defensible space landscaping (clear vegetation around house to

reduce wildfire risk) 106
Seismic Retrofit of structure /foundation 95
Other 68
Installed backflow prevention device 59
Strengthened openings to reduce high hazard wind risk 59
House elevation or first flood modification to prevent flood damage 19

13. Respondents were asked if they work in Santa Clara County.
e 401, or 76.4% of respondents, indicated that they do work in Santa Clara County.
e 124, or 23.6% of respondents, indicated that they do not work in Santa Clara County.
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14. Respondents were asked if their place of work is in an area susceptible to natural hazards.
Below is a list of natural hazards and responses from survey respondents:

Table 3-11: Place of Work in Hazard Areas

Natural Hazard Response
Earthquake fault zone 214
I don't know 160
High-risk flood zone 81
Liquefaction zone 53
Other 47
Wildland Urban Interface 40
Landslide risk area 11

15. Respondents were asked if their employer has a plan for disaster recovery in place.
e 301, or 67.2% of respondents, indicated that their employer does have a disaster
recovery plan in place.
e 44, or 9.8% of respondents, indicated that their employer does not have a disaster
recovery plan in place.
e 103 respondents were unsure if their employer has a disaster recovery plan in place.

16. Respondents were asked if their employer has a workforce communications plan to

implement following a disaster so they may contact their employees.

e 264, or 59.5% of respondents, indicated that their employer does have a workforce
communications plan.

e 55, or 12.4% of respondents, indicated that their employer does not have a workforce
communications plan.

e 125, or 28.2% of respondents, indicated that they are unsure if their employer has a
workforce communications plan.

17. Respondents were asked to list any studies that they are aware of being conducted within
their community or the county regarding the risk to future hazard events. The following are
some of the studies respondents included in their survey answers:

e Dam inundation analysis

e Liquefaction analysis

e Flood studies

e Geologic soil type

o Hillside evacuation plan

e Studies of seismic retrofits and unreinforced masonry and soft story
e Dam structural problems

e “Most Vulnerable Buildings”

e USGS Groundshake studies
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o Well studies

e Sea Level Rise

e Natural gas fault line analysis
e Tsunami inundation maps

18. Respondents were asked what recommendations they have for Santa Clara County and the
incorporated cities to improve identification, prioritization, and implementation of actions
intended to reduce future damage and increase resiliency. The following are some of the
recommendations respondents included in their survey answers:

e Enforce Building Codes and Permits

e Integrate Airports into Disaster Recovery Plan

e Information on Seismic Retrofitting (for owners and renters)
e Provide maps of local hazards

e Community training/education

e Retrofit assistance

e County website with list of hazards and ways to mitigate them
e Infrastructure emergency response plans

e Underground utilities

e Mandatory sprinklers in schools and public buildings

e Hydrants in mountains

e Transportation evacuation plans

e Conduct a critical facility inventory

e Home inspections

e Update Infrastructure

¢ Reduce cost of earthquake insurance

¢ Disaster planning by neighborhood

19. Respondents were asked to recommend any companies or local associations that should be
involved in the Santa Clara County hazard mitigation planning process. The organizations
recommended by Santa Clara County Unincorporated respondents are listed below and were
given the opportunity to review the draft plan (as noted in the following section).

e Our Lady of Fatima Villa
e Stanford Campus Residential Leaseholders

20. Respondents were asked if they would like to review and comment on a draft of their

jurisdictions annex to the Multi-Jurisdictional Multi-Hazard Mitigation Plan.

e 144, or 32% of respondents said they would like to review and comment on the draft
plan.

e 305, or 68% of respondents said they would not like to review and comment on the plan
draft.

There were seven respondents from Santa Clara County Unincorporated who said they would

like to review and comment on the draft plan, included their contact information, and were

given the opportunity to review the draft plan, as noted in the following section.

Santa Clara County Hazard Mitigation Plan
March 29, 2012 Page |3-26



21. Respondents were asked to provide any additional comments/suggestions/questions. The

following represent responses to this question:

e Outreach and disaster preparedness for schools

e Education on disaster supplies needed for homes

e Promotion of CERT and other organizations

e Animal disaster response planning

e Funding for CERT

e For this plan, work more with Non-Profits

e Please put this plan and pertinent information on website, readily available

¢ Include crime prevention after major disaster in plan

e Evacuation plan maps (including those for cars, bikes, and pedestrians)

e Maps of shelters/places to find help

¢ Include environmental pollution

e A plan for the rupture of the Hetch Hetchy pipeline during earthquakes

e Emergency response plans for industrial companies that border residential
neighborhoods

e Plans for Flu-epidemics

e Communication and Planning between all cities of Santa Clara County (Monte
Sereno should work with Los Gatos, Saratoga, and Campbell)

e Publish a series of newspaper articles to create awareness and to educate

3.2.6.3 Public and Stakeholder Review

County OES posted a review draft of this plan along with the City annexes on their website and
welcomed public comment. A few emails were received with public comments. One suggested the
runways at Moffett Field remain intact and available to assist the region as needed for recovery
purposes. The received comments and other relevant outreach documentation is available in
Attachment 8 County Outreach.
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SECTION 4 HAZARDS ASSESSMENT

4.1 HAZARD IDENTIFICATION AND PRIORITIZATION

As noted in Section 3, the Local Planning Team reviewed an exhaustive list of potential hazards in
coordination with the hazards addressed in ABAG’s main plan “Taming Natural Disasters”. Each
hazard received a prioritization ranking score based on likelihood of occurrence, size of expected
area of impact, and expected severity of primary and secondary impacts. The Local Planning Team
agreed Santa Clara County is not at risk to the following hazards: Coastal Erosion, Coastal Storm,
Hurricane, Severe Winter Storm (snow and ice), and Avalanche. The identified hazards potential to
Santa Clara County are presented in Table 4-1 in order of the ranking score.

The prioritization ranking scores indicate the amount of intended planning consideration for each
hazard. The hazards with the highest score deserve the most consideration and analysis with regard to
quantifying vulnerability. Attendees suggested that future ranking exercises incorporate factors for
the length of anticipated recovery time, and differentiate the risk of life from impact to
property/structures.

Infrastructure Priority

It is noted that the highest priority risk is Infrastructure Failure. This may happen as a result of a
catastrophic earthquake or severe natural hazard, but it may also happen independently of natural
hazards. The attendees recognize failure of infrastructure systems as a priority threat.

Climate Change Considerations

The Local Planning Team recognizes that climate change is not a single hazard that can be prioritized
in line with the other identified hazards. It acts as an amplifier of existing hazards. As such, climate
change is both a present threat and a slow-onset disaster. Extreme weather events have become more
frequent over the past 40 to 50 years and this trend is projected to continue. Rising sea levels,
changes in rainfall distribution and intensity are expected to have a significant impact on coastal
communities, including portions of Santa Clara County. More intense heat waves may result in more
heat-related illnesses, droughts, and wildfires. The applicable hazard profiles include discussion of
how climate change might impact the frequency, intensity, and distribution of these hazards. As
climate science evolves and improves, the Local Planning Team might consider including climate
change as a parameter in the ranking or scoring of natural hazards in future updates to this plan.
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Table 4-1: Hazard Identification and Prioritization

Santa Clara Countywide Local Hazard Mitigation Plan
Hazards Identified by Local Planning Team on June 28, 2010

Preliminary Ranking |Ranking
Hazard Disposition Score Category
EQ - Ground Shaking yes 64 Significant
INFRA -water system disruption (potable) yes 64 Significant
INFRA -electrical system disruption yes 64 Significant
INFRA -energy system disruption yes 64 Significant
INFRA -wastewater system disruption yes 64 Significant
INFRA -telecommunication system disruption yes 64 Significant
INFRA -transportation disruption yes 64 Significant
EQ - Liquefaction yes 57.6 Significant
water supply
concerns, no

Delta Levee Failure structural risk directly 48 Significant
Wildfire yes 47.2 Significant
EQ - Surface Rupture yes 44.8 Significant
EQ - Landslides yes 44.8 Significant
Flood yes 41.6 Moderate
Drought yes 40.8 Moderate
Solar storm yes 35.2 Moderate
Dam Failure yes 32 Moderate
Disease and outbreak yes 32 Moderate
Freeze yes 30.6 Moderate
wind (high winds) yes 28.8 Moderate
Extreme Heat yes 26.4 Moderate
Agricultural Pests yes 25.6 Moderate
Thunder/Lightning Storms yes 21.6 Moderate
Bay Area Silting yes 16 Moderate
Tornado yes, minimal risk 16 Moderate
Hazardous Materials (Chemical/Biological) yes 16 Moderate
Landslide and Debris flow yes 15.6 Moderate

Land Subsidence yes 8.8 Limited

Expansive soils yes 8 Limited

Hailstorm yes 8 Limited

Tsunami yes, minimal risk 4 Limited

Volcano yes, minimal risk not ranked |Limited

*#*Discuss Climate Change as it exacerbates the above identified hazards

EQ - denotes Earthquake category
INFRA - denotes Infrastructure Failure category
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Future Considerations

The LPT discussed Disease Outbreak/Pandemic as equal risk as Dam Failure with a preliminary
ranking of 32. Based on the online public survey results, after infrastructure loss categories (6 of
them) and Earthquake - Disease and Outbreak received the most votes - ahead of the remaining 23
categories. For these reasons, it is noted that future updates to this plan include further consideration
of infectious diseases, potential pandemics and appropriate mitigation strategies.

Overview of Natural Hazard Risk

While it is difficult to determine the magnitude, frequency and probability of natural hazard events
specific to Santa Clara County - some considerations of the national probabilities and risk to people
due to natural hazards, such as infectious disease, should be considered. Risk is defined as the
probability of an event times the consequences of that event. The table below provides a ranking of
the annual risk percent of death per year for those affected [100%*ave. per event/ Total People
Affected/112 yrs], calculated from the US data:

Table 4-2: Summarized Table of Natural Disasters in the US from 1900 to 2011

# of Total Annual Risk Damage

Event Category | Specific Event Events | Killed | Affected | Probability % | (000 USS)
Mass movement
wet ave. per event 153.8 35 3.92E+00 | -
Mass movement
wet Landslide 4 615 140 3.92E+00 | -

Viral Infectious
Epidemic Diseases 3 217 3602 5.38E-02 | -
Epidemic ave. per event 72.3 1200.7 5.38E-02 | -
Storm Local storm 225 | 6037 118192 4.56E-02 | 67594700
Storm ave. per event 26.8 525.3 4.56E-02 300420.9
Earthquake Earthquake (ground
(seismic activity) | shaking) 38 | 2825 71965 3.50E-02 | 41040770
Earthquake
(seismic activity) | ave. per event 74.3 1893.8 3.50E-02 | 1080020.3
Volcano Volcanic eruption 2 90 2500 3.21E-02 860000
Volcano ave. per event 45 1250 3.21E-02 430000
Storm Unspecified 184 | 6533 284838 2.05E-02 | 32178000
Storm ave. per event 35.5 1548 2.05E-02 174880.4
Wildfire Forest fire 44 | 1216 103303 1.05E-02 | 10557100
Wildfire ave. per event 27.6 2347.8 1.05E-02 239934.1
Flood Unspecified 52 | 1963 280040 6.26E-03 | 11867430
Flood ave. per event 37.8 5385.4 6.27E-03 228219.8
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# of Total Annual Risk Damage
Event Category | Specific Event Events | Killed | Affected | Probability % | (000 USS)
Flood Flash flood 12 139 20120 6.17E-03 736830
Flood ave. per event 11.6 1676.7 6.18E-03 61402.5
Storm Tropical cyclone 99 | 15983 | 13063848 1.09E-03 | 341501810
Storm ave. per event 161.4 | 131958.1 1.09E-03 | 3449513.2
Extreme
temperature Heat wave 22 | 4656 | 9025000 4.61E-04 9025000
Extreme
temperature ave. per event 211.6 410227 4.61E-04 410227.3
Parasitic Infectious
Epidemic Diseases 1 100 403000 2.22E-04 | -
Epidemic ave. per event 100 403000 2.22E-04 | -
Flood General flood 89 598 | 11810271 4.52E-05 | 37033000
Flood ave. per event 6.7 | 132699.7 4.51E-05 416101.1
Wildfire Scrub/grassland fire 13 18 682208 2.36E-05 3031100
Wildfire ave. per event 1.4 52477.5 2.38E-05 233161.5
Wildfire Unspecified 2 1 55187 1.62E-05 2016000
Wildfire ave. per event 0.5 27593.5 1.62E-05 1008000
Drought Drought 9| - - 7135000
Drought ave. per event - - 792777.8
Earthquake
(seismic activity) | Tsunami 2 61 | - 900
Earthquake
(seismic activity) | ave. per event 30.5 | - 450
Epidemic Unspecified 1]- 101 -
Epidemic ave. per event - 101 -
Extreme
temperature Cold wave 9 360 | - 4560000
Extreme
temperature ave. per event 40 | - 506666.7
Extreme Extreme winter
temperature conditions 1]- - -
Extreme
temperature ave. per event - - -
Storm surge/coastal
Flood flood 1 72 | - -
Flood ave. per event 72 | - -
Extratropical cyclone
Storm (winter storm) 1 12 | - 1000000
Storm ave. per event 12 | - 1000000

Created on: Feb-1-2011. - Data version: v12.07, Source: "EM-DAT: The OFDA/CRED International Disaster

Database www.em-dat.net - Université Catholique de Louvain - Brussels — Belgium
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4.2 EARTHQUAKE PROFILE
42.1 Nature of Hazard

Several active faults present potential danger to Santa Clara County. On the north western boundary,
the San Andreas Fault runs through the hills separating the County from Santa Cruz County. On the
east side of Highway 101, the Hayward and Calaveras separate the developed urban areas from the
more rural mountains in the eastern part of the County. In the southern portion of the County the
Sargent Fault runs west of Gilroy. These are presented in Figure 4-1 as provided by ABAG’s online
mapping system.

The Local Planning Team concurred with the assessment in Appendix C of Taming Natural Hazards
(2010) that earthquake events along these faults lead to four types of earthquake hazards:

Ground Shaking

Liquefaction

Surface Rupture

Landslides

The Local Planning Team ranked Ground Shaking and Infrastructure Failure as the two highest
priority hazards to the County with Liquefaction as the second highest priority. Surface Rupture and
Landslides are also of “significant” concern, following Delta Levee Failure and Wildfire, as shown in
Table 4-1: Hazard Identification and Prioritization. For simplicity, all four earthquake related hazards
are discussed in this profile.

The earthquake hazard information provided in Appendix C of Taming Natural Hazards (2010)
presents a summary of the regional risk to these four earthquake related hazards, how scientists
measure that risk, and explanations for reading earthquake hazard maps. This profile highlights the
specific risk to Santa Clara County without duplicating the information presented in Appendix C.
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Figure 4-1: Alquist-Priolo Earthquake Fault Zones
4.2.2 History of Earthquakes

Based on search results of USGS earthquake archives®, between 1769 and June 30, 2010, Santa Clara
County experienced 1508 earthquake events. The Figure 4-2 shows the location of the events on record.

! Rectangular Search Performed at (http://earthquake.usgs.gov/earthquakes/egarchives/epic/epic_rect.php);
SEARCH OF...California, 1769 - 1974 (California Historical Earthquake Online Database) and SEARCH
OF...USGS/NEIC (PDE) 1973 — Present (June 30, 2010).
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Figure 4-2: Locations of Historical Earthquakes (1769 - June 2010)

San Benito
Monterey

The top ten earthquakes having the largest magnitude occurred in both the valley and in the western hills
of Santa Clara County. Fifty-nine (59) of these earthquake events had no data regarding magnitude. The
remaining 1449 events produce the following statistics:

/ Frequency Distribution \

Magnitude of Archived USGS EQ Events
200

Events: 1449 (Events w/ Mag. Reported) 150 H
Minimum Magnitude: 1.6 (03/27/1989)
Maximum Magnitude: 6.6 (07/01/1911)
Mean Magnitude: 2.89 50 |H
Standard Deviation: 0.67 o lL

K 16 22 28 34 40 46 52 58 64 /

Two earthquakes in recent history have been declared disasters by FEMA, the 1984 Morgan Hill
Earthquake (Magnitude 6.2) and the 1989 Loma Prieta Earthquake (Magnitude 7.1). The Morgan
Hill Earthquake epicenter is within Santa Clara County whereas the Loma Prieta epicenter was in
Santa Cruz County near. This section includes a complete profile and summary of the damages
attributed to these two events.

100 H1
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Figure 4-3: Locations of Recent Declared Earthquake Disasters

Table 4-3: Historical Records of Earthquakes (EQ) in Santa Clara County

Injur_|e_s/ Damages Source of Estimate Comments

Fatalities

0/0 Damages Adjusted to 2008;
1979 $50,000.00 NCDC $148.570.75

13/0 Damages Adjusted to 2008;
1984 $3,750,000.00 NCDC $7799,987.52

3757 / 63 Damages Adjusted to 2008;
1989 $737,500,000.00 [NCDC $1278,340,151.15
NOTE: | 2008 adjusted dollars from SHELDUS.
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The following paragraphs summarize the historic events. Information in this section has been
obtained and compiled from County documents, committee and public input, and federal and state
declared disaster information.

Santa Clara-area historical earthquake activity is near California state average. It is 1752% greater
than the overall U.S. average.

On 4/18/1906 at 13:12:21, a magnitude 7.9 (7.9 UK, Class: Major, Intensity: VIII - XII) earthquake
occurred 72.0 miles away from Santa Clara center, causing $524,000,000 total damage

On 8/6/1979 at 17:05:22, a magnitude 5.9 (5.4 MB, 5.7 MS, 5.7 MW, 5.9 ML) earthquake occurred
28.4 miles away from the city center

On 1/24/1980 at 19:00:09, a magnitude 5.9 (5.3 MB, 5.9 MS, 5.8 MW, 5.5 ML, Class: Moderate,
Intensity: VI - VII) earthquake occurred 28.1 miles away from Santa Clara center

On 1/27/1980 at 02:33:36, a magnitude 5.8 (5.0 MB, 5.0 MS, 5.8 ML) earthquake occurred 29.3
miles away from Santa Clara center

On 4/24/1984 at 21:15:19, a magnitude 6.2 (5.7 MB, 6.1 MS, 6.2 MW, 6.2 ML, Class: Strong,
Intensity: VII - IX) earthquake occurred 14.8 miles away from the city center

On 10/18/1989 at 00:04:15, a magnitude 7.1 (6.5 MB, 7.1 MS, 6.9 MW, 7.0 ML) earthquake
occurred 20.2 miles away from the city center, causing 62 deaths (62 shaking deaths) and 3757
injuries, causing $1,305,032,704 total damage

Magnitude types: body-wave magnitude (MB), local magnitude (ML), surface-wave magnitude
(MS), moment magnitude (MW)

Read more: http://www.city-data.com/city/Santa-Clara-California.html#ixzzOuMFgesR7

4221 1984 “Morgan Hill” Summary
Epicenter: 37.32 N 121.70 W; depth: 8 km; magnitude: 6.2; damage: $8 million; no deaths.

On April 24, 1984 at 1:15 p.m. PST, a moderate-size earthquake occurred on the Calaveras fault to
the east of San Jose, California. This earthquake was felt over an area of approximately 120,000 km2
in California and western Nevada. The area of moderate damage extended southward from the
epicenter rather than centering on the epicenter. This pattern indicates that the Morgan Hill
earthquake may have been a double event with the second event being located about 17 km southeast
of the main shock.

In Santa Clara County, where most of the damage occurred, more than 550 structures incurred minor
damage. Major structural damage was mainly confined to a very small area on two streets of the
Jackson Oaks subdivision located east of Morgan Hill (population 19,000). Five houses were
condemned; two of these had fallen off their concrete foundations and suffered partial collapse.
Several masonry buildings on Main Street in Morgan Hill were damaged and later condemned. Well-
engineered industrial buildings and residential structures sustained only minor damage, but many
mobile homes fell off their supports causing considerable damage to the furnishings inside. There
were many reports of fires resulting from the quake. Minor damage also occurred at San Martin and
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Coyote. Twenty-seven people were injured. — copied from
http://www.smate.wwu.edu/teched/geology/eg-CA-central.html

ﬁ his wood-frame structure ih

Jackson Oaks moved
horizontally and fell off its
foundation when inadequate
nailing and ground failure
resulted in failure of its walls.
Photograph Credit: Bay Area
Regional Earthquake
Preparedness Project
(BAREPP).

\_ /

ﬂracks caused by lateral \

spreading of the pavement
on Dunne Avenue. Part of
the roadway has slumped
toward the embankment.
Photograph Credit: Bay
Area Regional Earthquake
Preparedness Project
(BAREPP).

\_ /

4.2.2.2 1989 “Loma Prieta” Summary

On October 17, 1989, at 5:04 P.M. (PDT), a 7.1 magnitude earthquake occurred near Loma Prieta in
the Santa Cruz Mountains, California. Movement occurred along a 40-km segment of the San
Andreas Fault from southwest of Los Gatos to north of San Juan Bautista. Measurements along
Earth's surface after the earthquake show that the Pacific plate moved 1.9 m to the northwest and 1.3
m upward over the North American plate. The upward motion resulted from deformation of the plate
boundary at the bend in the San Andreas Fault. At the surface, the fault motion was evident as a
complex series of cracks and fractures.
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This earthquake was not unexpected. During the 1906 San Francisco earthquake, there was only
about one meter of movement on the Santa Cruz segment of the San Andreas Fault, while farther
north in the San Francisco area, there was more than 2.5 meters of movement. This indicated that all
of the strain had not been released in the Santa Cruz segment in the 1906 earthquake so this segment
was likely to break before the northern segment.

Thousands of landslides occurred throughout the area blocking roads and highways, hampering
rescue efforts, and causing damage to structures. Landslides were particularly prevalent in the Santa
Cruz Mountains, where they occur regularly even without earthquakes. These slides resulted in at
least two deaths. One slump slide near Laurel took with it several dozen houses, damaging them
severely.

Thirty percent of the buildings in the Pacific Garden Mall in downtown Santa Cruz were damaged
severely by amplified ground shaking and ground deformation. The mall lies on unconsolidated
deposits. One hundred and thirty buildings, many of which date from the last century, were damaged
in this historic section. Several hundred houses were either severely damaged or destroyed.

The worst ground shaking appeared to occur in the Santa Cruz Mountains, close to the epicenter.
Many buildings were damaged or destroyed by ground cracking and shaking and by landsliding.
Scores of mountain homes were also destroyed. Initial damages were estimated at $350 million in
Santa Cruz.

In Watsonville, two adjacent buildings of a department store sustained extensive structural damage
due to a weak first story, insufficient shear reinforcement of the columns, and possible pounding of
the two structures. Recently constructed buildings with tilt-up walls performed well.

At the Stanford University campus, 30 miles northwest of the epicenter, 60 buildings sustained
varying degrees of damage, with an estimated repair cost of $160 million.

Concrete sidewalks and curbs were systematically fractured and buckled on northeast trending streets
throughout downtown Los Gatos. Hollister also experienced severe damage. Sand boils appear in
irrigated fields near Hollister. Collapsed and damaged buildings were also reported from Gilroy and
San Jose.

Boulder Creek, Redwood Estates, Los Gatos, Scott's Valley, Santa Cruz, and Watsonville all
experienced strong ground shaking and had a high percentage of damaged structures. These towns
were only 16 to 32 km from the epicenter. The older structures in these towns were vulnerable for
one or more of the following reasons: (1) deterioration of the structure, (2) lack of ties to the
foundation, (3) unreinforced masonry (brick or stone), (4) lack of shear resistance in the ground
floor, (5) pounding of adjacent structures, and (6) timber diaphragms not tied to unreinforced
masonry walls, which allowed separation or pushing out of the walls.
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In the epicentral area, most of the damage resulted from the strong ground shaking and landsliding.
Ground shaking primarily affected unreinforced masonry structures, and was enhanced in areas of
fine-grained sand. Landslides occurred on steep slopes, where ground shaking was most severe. —
copied from http://www.smate.wwu.edu/teched/geology/eq-CA-Lomal.html

4.2.3 Location and Extent/Probability of Occurrence and Magnitude

While the prediction of when earthquakes will occur is not a possibility at this time, models are
available for evaluating estimated damage caused by hypothetical earthquake scenarios. Appendix C
of Taming Natural Hazards (2010) identifies several scenarios that result in considerable damage
within Santa Clara County.

ABAG’s online mapping site provides maps showing potential for the four earthquake hazards:
Ground Shaking
Liquefaction
Surface Rupture
Landslides

These maps for Santa Clara County are included on the following pages with the exception of Figure
4-1: Alquist-Priolo Earthquake Fault Zones, which is in Section 4.1.1 and reflects potential surface
rupture areas.

Figure 4-4, shows ground shaking potential throughout Santa Clara County. The areas in darker red
are anticipated to experience more intense shaking than the areas in lighter red or yellow.

Figure 4-5, shows liquefaction susceptibility throughout Santa Clara County.
Figure 4-6, shows landslides susceptiblity throughout Santa Clara County.

Maps showing areas of potential earthquake impact for each participating city are included in the
respective City Annexes.

County Mapping

The Santa Clara County Planning Office has compiled mapping of the earthquake fault zones and
seismic hazard zones in addition to other zones mapped by USGS and the County Geologist to
develop a reviesed Geologic Hazards Ordinance. The mapping prepared by the County Planning
Office indicates areas where potential fault rupture, landsliding, liquefaction, dike failure inundation,
or compressible soils must be evaluated. The mapping is designed to be used at a property specific
level and is available at www.sccplanning.org under “Maps & GIS”. A sample map showing the
Santa Clara County Convention Center in relation to “Other Geologic Hazard Zones” is included as
Figure 4-7.
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4.2.3.1 Liquefaction Potential

The interactive Cone Penetration Test data map available from the USGS
(http://earthquake.usgs.gov/regional/nca/cpt/data/?map=santaclara) has been included as a reference
to show potential areas of liquefaction occurrence. In the following study, the authors conducted
soundings at sites shaken by five earthquakes with magnitudes ranging from 6.5 to 6.9. The typical
approach by the USGS following most earthquakes is to select a few ground failure sites for detailed
subsurface investigation. However, following the magnitude 6.9 1989 Loma Prieta, California
earthquake, a comprehensive regional investigation of multiple sites, including sites without
liquefaction, was conducted. The soundings presented are not an accurate representation of historical
liquefaction occurrence, but serve as reference material.

The Study?

Cone penetration test (CPT) soundings were used to evaluate the predictive capability of the
liquefaction potential index (LPI). LPI combines depth, thickness, and factor of safety of liquefiable
material inferred from a CPT sounding into a single parameter. Figure 4-8 (below) shows the
locations of soundings, but not the LPI. Characteristics of each sounding may be reviewed online at:
http://earthquake.usgs.gov/regional/nca/cpt/data/?map=santaclara.
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Figure 4-8: Sounding Locations
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2 Liquefaction Potential Index: Field Assessment by Selcuk Toprak, A.M.ASCE, 1 and Thomas L. Holzer2;
JOURNAL OF GEOTECHNICAL AND GEOENVIRONMENTAL ENGINEERING © ASCE / APRIL 2003
(http://earthquake.usgs.qov/people/tomholzer/papers/Toprak_Holzer LPI_JGGE 2003.pdf)
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In 2008, Thomas L. Holzer, Thomas E. Noce, and Michael J. Bennett published liquefaction hazard
maps for three earthquake scenarios for the communities of San Jose, Campbell, Cupertino, Los
Altos, Los Gatos, Milpitas, Mountain View, Palo Alto, Santa Clara, Saratoga, and Sunnyvale. These
are available at the following URL and shown on the following pages:
http://pubs.usgs.gov/of/2008/1270/

Additionally, Appendix C of Taming Natural Disasters (2010) includes a detailed discussion of the
regional susceptibility to liquefaction.

§g% Copan Pis Regort 20081270
Liguefaction probability for M7.8 San Andreas Fault earthquake scenario, Santa Clara County, CA

Dy Thomas L. Holzer, Thomas E. Moce, and kichasl J. Bennatt
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Figure 4-9: Liquefaction Probability for M7.8 San Andreas Fault Earthquake Scenario
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Figure 4-10: Liquefaction Probability for M6.9 Calaveras Fault Earthquake Scenario
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Figure 4-11: Liquefaction Probability for M6.7 Hayward Fault Earthquake Scenario
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4.3 INFRASTRUCTURE FAILURE PROFILE

43.1 Nature of Hazard

The Local Planning Team ranked Infrastructure Failure as the highest priority risk alongside
earthquake — ground shaking. They recognize that a variety of infrastructure systems may fail as a
result of a catastrophic earthquake or other severe natural hazard, but failure may also occur
independently of natural hazards. Therefore, infrastructure failure is included in this plan as a
potential hazard separate from the identified natural hazards.

Chapter 1 of Taming Natural Hazards (2010) presents a regional understanding of our
interdependence on many lifeline infrastructure systems and highlights significant infrastructure
vulnerabilities based on potential natural hazard events. The Local Planning Team identified the
following systems for consideration in this annex:

e Potable Water System

e Power System

e Natural Gas System

e \Waste Water System

¢ Communication System

e Transportation System

Understanding the specific vulnerabilities within the County will be crucial to mitigating risk of
infrastructure failure and speeding recovery of infrastructure systems following a hazard event. This
profile was created based on available data during preparation of this annex. The Local Planning
Team intends to increase dialogue with utility providers and develop collaborative strategies for
understanding and minimizing risk to infrastructure failure.

43.1.1 Potable Water System

Potable water is water that is fit for consumption by humans and animals. The Santa Clara Valley
Water District (SCVWD) supplies clean reliable water throughout the county. Half of this water
originates in the Sierra Nevada and is delivered through the Sacramento-San Joaquin River Delta or
the Hetch Hetchy system. Most of the remainder comes from local rainfall captured in the water
district’s ten local reservoirs.

The reservoir water is released into creeks and percolation ponds to replenish local groundwater
aquifers and manage environmental needs, or is piped directly to one of our three district water
treatment plants.

Water conservation and recycling are important parts of the water district’s water supply planning.
To provide greater reliability, the district also “banks” water in groundwater storage outside of the
county, which can be called upon during dry times.
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The district sells treated water to 13 water retailers, including five private companies, which, in turn,
sell it to end users. There are also private well-owners in Santa Clara County.

The largest threat to disruption in the potable water system for Santa Clara County stems from
potential failure of the Delta levees. Delta Levee Failure is identified as a separate hazard and
discussed in Section 4.3. The following threats have been identified by SCVWD:

o Fragile levees and sinking islands - Failure of the Delta levees would lead to flooding and
seawater intrusion. The central Delta islands are up to 25 feet below sea level, subsiding at a
rate of about two inches per year. The levees protecting these islands are old and weak, and
are highly vulnerable to catastrophic events such as earthquakes and flooding, as well as
daily ongoing threats such as animal burrows and wear and tear caused by age.

o Earthquakes and levee failure - The Delta lies in close proximity to at least five major
faults and it has been estimated that there is a two-in-three probability that the Bay Area will
experience a large magnitude earthquake in the next 30 years. A recent State study predicts
that a 6.5 magnitude earthquake near the Delta would cause 30 levee breaches resulting in the
flooding of 16 islands. The influx of seawater would make the Delta an unusable drinking
water supply for a prolonged period of time. It would likely be three to five years before a
significant water supply could be delivered from the Delta.

e Loss of drought supply - The loss of the Bay Area’s water supplies due to Delta levee
failures would be magnified during a drought. Without Delta conveyance, Bay Area agencies
would not be able to access the dry year reserves stored in Central Valley groundwater banks,
meaning dry year shortages would be more severe and longer in duration.

e Global warming and rising sea levels - Scientists estimate that global warming will
increase the mean sea level between one and three feet over the next 100 years, placing
greater pressure on the levee system and increasing the likelihood and impacts of levee
failures. Regional climate changes may also result in an increase in the magnitude and
frequency of extreme rainfall events, further stressing the stability of the Delta levee system.

Additional threats the SCVWD considers are toxicity to water storage areas such as the reservoirs
and aquifers.

“Continued sinking of Delta islands, sea level rise and likely increases in the severity of flooding
make the Delta’s fragile levee network increasingly vulnerable to failure from earthquakes, floods,
and other causes,”

-Public Policy Institute of California

Source: Santa Clara Valley Water District http://www.valleywater.org/Services/Delta.aspx

43.1.2 Power System

Power outages can occur as a result of almost any kind of natural or manmade disaster (flood,
earthquake, explosion, etc.). They also can be the cause of certain accidents or incidents
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(transportation accidents, hazardous material release, etc.). They can affect a concentrated group of
facilities, or they can be widespread, affecting an entire region.
Some dangers typical of power outages include:

e Overabundance of carbon monoxide due to use of generators, grills;

e Food spoilage;

e Compromised water purification systems resulting in water that may be unsafe to drink;
¢ HVAC malfunction, resulting in vulnerability to extreme heat and cold,;

e Electric shock resulting from loose power lines; and,

e Power surge that may occur when electricity is restored.

Power outages can be particularly dangerous for critical facilities. Hospitals and medical centers, for
example, rely on electricity to serve patients and support clinical research. In addition, many
vaccinations and medications must be refrigerated, and a power outage could impact delivery of
services.

Source: “What You Need to Know When the Power Goes Out Unexpectedly.” Centers for Disease
Control and Prevention. http://www.bt.cdc.gov/disasters/poweroutage/needtoknow.asp

4.3.1.3 Natural Gas System

Rupture of a gas pipeline could lead to an explosion and catastrophic damage. PG&E maintains a list
of gas pipeline segments for monitoring, longer-term evaluation, and planning. A few segments have
been in the northern part of Santa Clara County have been noted as part of PG&E’s Top 100
segments of concern. The "Top 100" list is one element of PG&E's pipeline safety practices that
include, among other measures, regularly conducting leak inspections and patrols on all of its natural
gas pipelines.
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Figure 4-12: Bay Area Map of PG&Es ""Top 100" Pipeline Segments for Evaluation and

The status of segments 8, 16, 39, 40, and 44, as of September 20, 2010, is listed below. Further
details may be found by viewing the entire list of the Top 100 by visiting:
http://www.pge.com/myhome/customerservice/response/planninginput/

Map #

Description

Factor

Status

8

PG&E conducted an analysis of the cathodic system
that protects this pipeline segment from corrosion.
Based on this analysis, the system was adjusted for
better protection. Analysis of the system in 2009
showed a marked improvement. Engineering will
continue monitoring the segment, but no further
action is contemplated at this time.

Potential for
Corrosion

Monitoring

16

Replace pipe at several locations and install other
facilities in order to internally inspect L132 through
the urban areas between Milpitas and Crystal Springs
reservoir due to the potential for ground movement.
Based on this inspection, PG&E will determine
whether any repair or replacement action is
warranted.

Construction currently is scheduled for 2012-13.

Potential for
Ground
Movement

Engineering
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Map # Description Factor Status

39 PG&E is conducting an engineering review of the Potential for Initiated
potential for ground movement along 10 feet of Ground
pipe near Milpitas-Alviso Rd and Ranch Dr in San Movement
Jose. Based on this review, PG&E will determine
whether any repair or replacement action is
warranted.
40 PG&E is conducting an engineering review of the Potential for Initiated
potential for ground movement along 10 feet of pipe | Ground
near Milpitas-Alviso Rd and Ranch Dr in San Jose. Movement
Based on this review, PG&E will determine whether
any repair or replacement action is warranted
44 PG&E is conducting an engineering review of 18 feet | Overall Initiated

of pipe near Dunbarton St. and Donahoe St. in Menlo
Park. Based on this review, PG&E will determine
whether any repair or replacement is warranted.

Source: http://www.pge.com/myhome/customerservice/response/pipelineplanning/

43.14 Waste Water System

Disruption of the waste water system may be caused by several potential events. A severe health risk
could occur if a water treatment plant is not operational, or if residences and businesses in the area
experience a backup of sewage leading to the inability to flush toilets.

4.3.1.5 Communication System

The communication system is comprised of telephone, internet, and cellular capabilities. Loss of
communication can occur as a result of almost any kind of natural or manmade disaster (flood,
earthquake, explosion, etc.). Lack of communication capabilities severely impacts the ability of
emergency responders to move people to safety during and following a hazard event.

4.3.1.6 Transportation System

The transportation system is comprised of roads, highways, bridges, railroad, and air transportation.
A closed airport, fallen bridge, or blocked railroad could severely impact evacuation following a
hazard event. Failure of any piece of the transportation system would have repercussions throughout
the County for residents, public services, and private businesses.
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4.3.2 History of Infrastructure Failure

South County Phone Outage: In 2009, the southern portion of Santa Clara County experienced an 18
hour phone outage. Cisco Systems, Inc. partnered with the County and set up an ERV to help

respond to the event.

North County Power Outage: In 2010, a power outage in the northern portion of Santa Clara County
was triggered by a small airplane crash in Palo Alto. Several major hospitals were without power.

Table 4-4: Historical Records of Power System Disruptions in Santa Clara County

Date Source Event

1/29/1993

High Wind

3/10/1995

High Wind (Winter Storm)

12/9/1995

High Wind (Winter Storm)

12/10/1996

Flooding (Urban/Small Stream)

2/13/2000

Flooding (Flash)

6/14/2000

Extreme Heat

12/25/2008

High Wind

4142009

High Wind

10/13/2009

Flooding

Table 4-5: Historical Records of Transportation System Disruptions Due to Natural
Hazard Events in Santa Clara County

Date
3/9/1995

Source Event
Flooding (Flash)

12/9/1995

High Wind (Winter
Storm)

12/12/1995

Flooding (Localized)

12/10/1996

Flooding (Urban/Small
Stream)

1/1/1997

Flooding (Flash)

2/3/1998

Flooding (Flash)

2/7/1998

Flooding (Flash)
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Date Source Event
2/8/1998  |Flooding (Flash)
2/13/2000 |Flooding (Flash)
10/13/2009 [Flooding
10/13/2009 High Winds

The following summaries of infrastructure failure events include events throughout the greater Bay
Area with similar potential of occurring in Santa Clara County. These event summaries were
retrieved from the National Climactic Data Center database unless otherwise noted.

1/29/1993 Summary — Alameda, Amador, and El Dorado Counties CA02-09 Gusts as high as 60-70
mph were reported on the west slopes of the Sierra Nevada, the East Bay hills of the San Francisco
Bay area, and the Santa Cruz mountains. Trees and power lines were felled with damage to
structures. The city of Oakland reported eighty trees down.

3/9/1995 Event Summary — Coyote Creek in Gilroy, Santa Clara County went six feet over flood
stage. Flooding on the Guadalupe River in San Jose caused extensive damage to low lying areas and
closed major roads such as 101.

3/10/1995 Summary — Several feet of snow a day fell in the Mountains winds to 80 mph were
reported in mountains. Winds to 55 mph were reported along the coast south of Pt. Reyes. More than
1.5 million people were without power during this period, primarily the San Francisco Bay area.
Eighty-nine mph winds in Belmont. Roof ripped off the San Ramon Valley High School.

12/9/1995 Summary — Widespread winds over 40 mph many report 60 to 80 mph. Max Wind 135
mph from PG&E in San Francisco Area before it blew away. Major Damage in the San Francisco
Bay Area where $15 million was reported to the Arboretum and still unestimated damage to the
magnificent trees in the Golden Gate park which was closed for nearly three weeks. Power outages to
around 1.5 million people resulted from this storm and some power was out for more than a week
causing great financial damage and personnel hardship particularly in the mountainous areas. The
wind strength and area coverage was labeled as the worst in the San Francisco Area since 1962-63.
Two to five inches of rain fell over with a max of 11.3 inches reported at Kentfield in Marin County
a good part of the area with some flash flooding but mainly small stream and local flooding occurred.
Two dozen roads closed due to flooding and downed trees in Sonoma County Many reports of
houses and other building damaged by falling trees and broken glass due to wind driven debris. One
hundred sixty-nine schools closed in the area. Fourteen inches of rain in a 36-hour period over the
Russian River Basin. From some of the paths of damage across the San Francisco area it could be
determined that a wet down burst mechanism may have contributed to the wind damage.

12/12/1995 Summary — Interstate 80 Flooded at Richmond at San Pablo Dam road.
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12/10/1996 Summary —5.67" of rain fell at Morgan Hill in the Santa Clara Valley. This is a very
low precipitation location. The heavy rain caused widespread street flooding and flooded a Trailer
Court that had to evacuate. State Hwy 17 was closed by mudslides. Some 113,000 people were out of
power at some time during the storm.

1/1/1997 Summary — Spotter report that Highway 101 at Gilroy is closed due to flooding 1105 PST.
Moderate to heavy rain continues over most of the San Francisco Bay region. 88D radar showing the
heaviest rain over San Mateo, Santa Cruz, and Alameda counties with more rain coming over the
next several hours.

2/3/1998 Summary — Guadalupe River at Blossom Hill Blvd. Levee Breached along Arroyo Mocha
(a dry Creek) and caused damage to roads and property

2/7/1998 Summary — Ross Creek at Cherry Street. Levee Breached along Arroyo Mocha (a dry
Creek) and caused damage to roads and property

2/8/1998 Summary — Coyote Creek at Edenvale Levee Breached along Arroyo Mocha (a dry Creek)
and caused damage to roads and property

2/13/2000 Summary — Widespread rain with twenty four hour accumulations of more than 5 inches
occurred over the area on Feb 13 into February 14th. Urban and small stream flooding occurred in
most counties of the area. Many roads including Hwy 1 and Hwy 116 were closed. Hwy 129 was
closed by a mudslide in Santa Cruz County. 29 people were evacuated in Pescadero due to high
waters. . A number of houses in Daly City had to be abandoned and eventually destroyed due to
mudslides which were a result of the consecutive years of above average rain. Winds of more than 50
mph were recorded in Marin County and a number of trees were downed knocking out power to as
many as 42,000 residents throughout the bay area. A tree blew down into one residence causing in
excess of $250,000 damage. There were no deaths and only minor injuries. The Russian river in
Sonoma County reached near flood stage but, damage was confined to low lying areas near the river
such as some trailers and camping areas near Forestville. Numerous traffic accidents and flight
delays at SFO occurred during the storm.

6/14/2000 Summary — This unusual early summer record breaking heat wave was responsible for 10
deaths in the Bay Area and a large number of heat related injuries. Temperature record of 103
degrees in San Francisco tied the all time record high temperature. Other record highs for the day
were Livermore had 107 degrees, Oakland 106 degrees, Santa Rosa 108 degrees High temperature
caused over loading of power resources and rolling blackouts were implemented to keep the power
system from exceeding capacity so many people lost power for a period during the heat. M700U,
F73VE, M79VE, M78PH, F40PH, M90PH, F47PH, F88PH, FO7PH
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12/25/2008 Summary — Strong and gusty winds shattered a power pole in San Jose leaving around
900 homes without power for several hours. EPISODE NARRATIVE: A strong fast moving low
pressure system brought strong southerly winds and mountain snow to the San Francisco Bay area.
This holiday wind event toppled trees and left many without power in San Mateo and Santa Clara
counties.

4/14/2009 Summary — Windblown trees fell onto roadways and into a home in La Honda. Alpine
Road was closed for about eight hours as trees were removed while Redwood Drive was closed for
almost 24 hours after a large Douglas Fir tree fell over and into a home. On Highway 84 near the
intersection of Redwood Terrace a downed power line sparked a small grass fire. EPISODE
NARRATIVE: A mainly dry Pacific storm produced damaging wind to the San Francisco and
Monterey Bay Areas. Widespread power outages, downed power lines and trees, boats broken loose
from their moorings, and even a big-rig forced onto its side were casualties of this powerful system.
Over 55,000 customers lost power during this storm.

10/13/2009 Summary — Monterey Road between Third and Fourth Streets was submerged due to
flooding. Flood waters entered a restaurant on Fourth Street causing damage. Streets were flooded
throughout Morgan Hill with water as high as two feet is some locations. The city actually ran out of
moveable flooded signs and barriers, unable to mark all flooded locations. Here are some of the
locations experiencing flooding: south end of town near the Morgan Hill Post Office on Monterey
Road; Fountain Avenue; Llagas Creek Road, Monterey Road north of Morgan Hill, near Cochrane
Road; Old Monterey Road from Monterey to Llagas Roads; Butterfield Boulevard at several
locations, including at San Pedro and Diana Avenues; Watsonville Road at Monterey Road;
Monterey Road at Burnett Avenue; Tennant Avenue; and Wright Avenue from Del Monte to Hale
Avenues. Also, a sewage pipe connecting Morgan Hill to the Gilroy sewage treatment plant backed
up causing 40,000 gallons of raw sewage to spill into the Ludewig Ranch causing the cancellation of
the Harvest Festival in San Martin, an event to raise funds and food for the homeless.

A strong low pressure system made its way through Northern and Central California accompanied by
deep tropical moisture and very strong winds. Heavy rain combined with the wind to cause numerous
trees, tree limbs and pole/telephone powers to fall. Pacific Gas and Electric reported over 277,000
customers had lost power in the San Francisco and Monterey Bay Areas with a cost of over thirteen
million dollars in damages. The record breaking heavy rain also led to flooding and debris flows.

10/13/2009 Summary — A 40-foot acacia tree toppled onto a garage roof in Campbell on West
Rincon Avenue. The 30-year-old tree became wedged between the roof and the second story and
blocked the entire entrance to the home. At the Blossom Hill Elementary School in Los Gatos, a row
of young trees were broken and bent lying on the ground due to the strong wind. At the intersection
of Highway 17 and Interstate 280 a tree fell blocking a lane of traffic. In Milpitas, a large tree landed
on a house on the 1300 block of Lassen Avenue clipping on side of the house causing minor gutter
and roof damage. EPISODE NARRATIVE: A strong low pressure system made its way through
Northern and Central California accompanied by deep tropical moisture and very strong winds.
Heavy rain combined with the wind to cause numerous trees, tree limbs and pole/telephone powers to
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fall. Pacific Gas and Electric reported over 277,000 customers had lost power in the San Francisco
and Monterey Bay Areas with a cost of over thirteen million dollars in damages. The record breaking
heavy rain also led to flooding and debris flows.

9/9/2010 Summary — Rupture of a natural gas transmission line in San Bruno caused an unexpected
explosion. According to the San Bruno chief of police seven were dead and six were missing as of
Saturday September 11, but the coroner's office questioned the information from the police
department, stating only four deaths were confirmed. Many were hospitalized with injuries. 37
homes were destroyed by the blaze, with about 8 badly damaged. USGS registered the explosion and
resulting shock wave as a magnitude 1.1 earthquake. Eye witnesses reported the initial blast "had a
wall of fire more than 1,000 feet high". (Source: Wikipedia, September 23, 2010)

4.3.3 Location and Extent/Probability of Occurrence and Magnitude

The entire county is susceptible to impacts from infrastructure failure. A review of infrastructure
facilities (power lines, communication towers, treatment plants, highways, etc) and their strength
would help quantify the likelihood of these systems failing. This information was not available for
this plan update. The Local Planning Team intends to improve coordination with utility providers to
gain a better understanding of the vulnerability of the identified infrastructure systems. The
magnitude or amount of impact from infrastructure failure will vary for each system and depend on
the severity of the event.

4.4 DELTA LEVEE FAILURE PROFILE

4.4.1 Nature of Hazard

Approximately 150 years ago, the levees of the Sacramento-San Joaquin Delta were raised to prevent
flooding on what remains some of the most fertile farmland in the nation. While the peat soils were
excellent for agriculture, they were not the best choice to create strong foundations for levee barriers
meant to contain a constant flow of river water. Nevertheless, it was these native soils that were
primarily used to create the levee system.

As farmers settled the valleys, the Gold Rush drew prospectors to the hills. As mining in the Sierra
Nevada turned to the more "efficient” methods of hydraulic mining, the use of environmentally
destructive high-pressure water jets washed entire mountainsides into local streams and rivers. As a
result, the enormous amounts of silt deposited in the riverbeds of the Central Valley increased flood
risk. As a remedy to these rising riverbeds, levees were built very close to the river channels to keep
water velocity high and thereby scour away the sediment.

However, the design of these narrow channels has been too successful. While the Gold Rush silt is
long gone, the erosive force of the constrained river continues to eat away at the levee system. In
addition, the peat soils of the Delta have subsided, gradually lowering the elevations of Delta islands.
As a result, some of these parcels are now more than 20 feet below sea level.
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Many other changes have also taken place in the Delta over the past 150 years. Today, the levees
protect not only farms but also hundreds of thousands of people who live and work in Central Valley
communities. State highways, railroad lines, water supply pipelines that serve much of the San
Francisco Bay area, energy transmission lines, and petroleum pipelines also now cross the Delta and
rely on the continued stability of Delta levees. Altogether, more than $47 billion in infrastructure is
protected by Central Valley levees. — copied from http://www.water.ca.gov/levees/history/

No levee system provides full protection from all flooding events to the people and structures located
behind it. Thus, some level of flood risk exists in these levee-impacted areas. Catastrophic levee

= failure is (also) a growing threat.
The Public Policy Institute of
California, a nonpartisan think-

People Served: 1.8 million tank, estimates there is a 66
Water Purveyor: Santa Clara Valley Water District percent chance of major levee
Yearly Consumption: 380,000 acre-feet failure in the Delta within the next
Sources: 50% Delta-conveyed water; . .
3% recydled water; 50 years. A major levee failure
16% San Francisco Regional Water could completely shut down the
S}I'S[E'ITI: 319 grﬂundwa‘[er and local SWP (State Water PI’OieCt) and
surface water CVP (Central Valley Project)
Delta conveyance: South Bay Aqueduct and San Luis Delta pumps for six to 18 months,
Reservoir depending on when and where it

occurred, devastating Santa Clara

County and the California economy.
44.2 History of Delta Levee Failure

e 1862 — Parts of Sacramento under 20 feet of flood waters.

e 1955 - Floods in northern and central California result in 67 deaths.

e 1964 — Huge storm hits northern coast of California; resulting flood on Eel River kills 24
people.

e 1986 — Central California flooding leaves 14 dead and causes more than $1.5 billion in
property damage.

e 1997 — Flooding kills eight and causes more than $2 billion in property damage; 48 counties
declared disaster areas.

e 2004 — Upper Jones Tract levee break in June results in federal disaster declaration and $90
million in damage.

e 2006 — Governor declares state of emergency due to threat of major flooding in northern
California and San Joaquin Valley.

- Copied from http://www.water.ca.gov/levees/history/floods.cfm
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4.4.3 Location and Extent/Probability of Occurrence and Magnitude

The entire County would experience impacts if Delta Levee Failure led to reduced potable water
supply. If imported Delta water is reduced or eliminated, Bay Area residents and businesses could
face significant economic hardships and a lowered quality of life. These hardships include:

o Water supplies for nearly 3 million people could be cut by as much as 50 percent.

o Business development could be hampered by unstable water supplies.

e Local municipalities and park districts could have insufficient supplies available to maintain
their investments in landscaping.

o Residents and businesses alike could face significant cost increases for scarce water supplies.

Information for this section was retrieved from — The Delta[1].pdf at
http://www.scvwd.com/Services/Delta.aspx and shown on the following page.
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Factors Potentially Impacting the Bay Area’s Delta Water Supply

Management Issues

- Palicy/regulation changes

= Leyee maintenance decisions/funding

= Sclentific community determinations
Decisions mada by State government can affect
many aspects of the Delta including how much
water is allowed to flow through the system and

Y SACRAMENTO

the operation of the pumping facilities.

Water Quality

- Seawater Intrusion
« Agricultural and municipal discharges
« Agricultural and urban runoff

Poor water quality impacts drinking-water quality, | .

threatens agricultural diversions and may impact
Delta fish populations.

‘ Suistert
B iy

PITTSEURG =

Levee Stability

Earthquakes
Seepage

Erosion

High flows/floods

Levee failures could cause floods, threaten

millions of Californians and put the state’s
econamy in peril.

® SAN/FRANCISCO

Alameda County
‘Water District

public safety, jeopardize the water supply for

Pumping Plant b i

Hydrologic Conditions
- Snowpack
« Reservoir storage
- Rainfall
= Tidal flows
Slerra water Is captured in upstream reservoirs
(\ before being released to the Delta. Annual
varlations of hydrologic conditions can
» significantly impact Delta supplies.

X River.
Alakelypme BIY

= LODI

» STOCKTON

Clifton Court
Forebay,

SWP HO Banks
Pumping Plant

South Bay i P <5

¢

«TRACY
Bethany
Reservoir
3 To San Luks Reservolr 4
South Bay Aqueduct =osortemcuoms
Del Valle - 3
Reservoir San Luis Reservoir

L = Degraded water quality at summer low point
- Potential water dalivery interruptions at low point

1~ When Delta supplies are limited by regulations or

Santa Clara Valley
Water District

ilil
SAN JOSE=

Ability to Access Drought Supply
- Dry-year rasarves stored in Central Valley groundwater banks
+ Deltainfrastructure needed to reach and move this water
Emergency drinking-water supplies for the Bay Area are stored in

groundwater banks in the CentralValley and depend on a healthy
Delta system to access and transport the water.

, Iydrology, low reservoir storage levels may result in
% algae that affect drinking water treatability. If levels
drop too low, deliveries to Santa Clara may be
interrupted.

Protection of the Delta Ecosystem

Efforts to improve conditions for fish can affect the
availability of water deliveries. Factors that may impact
the Delta Ecosystem include:

= Toles

= Invasive species N
- Water diversions

Santa Clara County Hazard Mitigation Plan
December 19, 2011

Page 4-33




4.5 WILDFIRE PROFILE

45.1 Nature of Hazard

A wildfire is an undesirable fire occurring in the natural environment and is a serious and growing
hazard over much of the United States. Wildfires pose a great threat to life and property, particularly
when they move from forest or rangeland into developed areas. An average of five million acres burn
every year in the United States as a result of wildfires; causing millions of dollars in damage. Each
year more than 100,000 wildfires occur in the United States, almost 90 percent of which are started
by humans; the rest are caused by lightning. Weather is one of the most significant factors in
determining the severity of wildfires®.

4.5.2 History of Wildfire

Based on search results of NCDC and SHELDUS, with data records spanning from 1950 to 2009, there
was only one recorded instance of wildfire in Santa Clara County. This single data record is clearly not
the only time wildfire has occurred within the County. Consequently, CAL FIRE (Fire Perimeters)
archives, with data records spanning from 1878 to 2009, included 62 instances of recorded wildfire
occurrences in Santa Clara County. The fire perimeter data is not a complete database due to the
following limitations:

National Park Service, Bureau of Land Management, and US Forest Service, fires of 10
acres and greater are reported. For CAL FIRE, timber fires greater than 10 acres, brush
fires greater than 50 acres, grass fires greater than 300 acres, and fires that destroy three or
more residential dwellings or commercial structures are reported.

Considering the fire perimeter data shown in Figure 4-13, 218,320 acres, or 341 square miles, of
land were affected by these events, of which 113,345 acres, or 177 square miles, were physically
within Santa Clara County. It is also important to note that this data is explicitly not to be used
for probability. Other data, such as Fire Hazard Severity Zones, include the appropriate analysis
for suitable use in hazard mitigation planning.

® HAZUS-MH Risk Assessment and User Group Series How-to-Guide: Using HAZUS-MH for Risk
Assessment (FEMA 433/August 2004)
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Figure 4-13: Historical Wildfire Perimeters
4.5.3 Location and Extent/Probability of Occurrence and Magnitude

Appendix C of Taming Natural Hazards (2010) presents mapped Fire Hazard Threat Zones. Within
Santa Clara County there are no Extreme Fire Threat zones. Figure 4-14 shows the Fire Hazard
Threat Zones throughout Santa Clara County. Very High Fire Threat zones are shown in red. High
Fire Threat areas are shown in orange. Moderate Fire Threat areas are shown in yellow.

Three Community Wildfire Protection Plans have been submitted to Cal FIRE for areas within Santa
Clara County. These are the Croy Fire Area CWPP, East Foothills CWPP, and Lexington Hills
CWPP.
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Figure 4-14: Fire Hazard Threat Zones

Each of the City Annexes (Sections 10 through 22) contains a map of Fire Hazard Threat Zones for
that city.

4.6 FLOOD PROFILE
4.6.1 Nature of Hazard

A flood occurs when water from rainfall flows into rivers and streams where it exceeds the bank
capacity and is forced onto the river’s floodplains. Floodplains are lowlands adjacent to rivers, lakes,
and oceans that are subject to recurring floods. Most injury and death from floods occur when people
are swept away by flood currents, and property damage typically occurs as a result of inundation by
sediment-filled water. Most areas around the globe are subject to some form of flooding.

Several factors determine the severity of floods, including rainfall intensity and duration, surface
permeability, and geographic characteristics of the watershed such as shape and slope. A large
amount of rainfall in a short time can result in flash flood conditions, as can a dam failure, or other
sudden spill. The National Weather Service’s definition of a flash flood is a flood occurring in a
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watershed where the time of travel of the peak of flow from one end of the watershed to the other is
less than six hours.

4.6.2 History of Flooding

Based on search results of NCDC and SHELDUS archives, between 1950 and 2010 there were 26
instances of flood recorded. These events include flooding from a variety of event sub-types to include
flash flood, flood from winter storm, urban and small stream flooding, and flood from heavy rain. Of the
26 records, three events (3) were declared by FEMA.

Table 4-6: Historical Records of Flood in Santa Clara County

Injuries /

Fatalities

Damages

Source of
Estimate

Comments

2/26/1958 Data not available

2/26/1963 Data not available

1/16/1973 0/0 $86,206.90 SHELDUS | Damages Adjusted to 2008; $426,935.92
1/3/1982 |154/5.1  |$7,143,571.00 SHELDUS | Damages Adjusted to 2008; $15,807,158.35
3/30/1982 (0.67/0 $166,834.00 SHELDUS | Damages Adjusted to 2008; $369,167.10
4/2/1982 0/0 $505,000.00 SHELDUS |Damages Adjusted to 2008; $1,117,454.42
1/25/1983 (0.27/0.15 [$388,461.53 SHELDUS |Damages Adjusted to 2008; $841,663.85
1/26/1983 [L/0.17 $8,341,666.66 SHELDUS |Damages Adjusted to 2008; $18,073,550.85
3/1/1983 2/0 $500,000.00 SHELDUS |Damages Adjusted to 2008; $1,083,329.72
2/17/1986 0/0 $5,000,000.00 SHELDUS |Damages Adjusted to 2008; $9,811,231.90
2/11/1992 0/0 $11,627.91 SHELDUS |Damages Adjusted to 2008; $17,783.76
2/14/1992 0/0 $9,090.91 SHELDUS |Damages Adjusted to 2008; $13,903.66
12/10/1992(0/0 $1,315.79 SHELDUS |Damages Adjusted to 2008; $2,012.37
1/13/1993 0/0 $111,111.12 SHELDUS |Damages Adjusted to 2008; $165,078.62
3/1/1995 [0/0 $11,241,379.31 SHELDUS | Damages Adjusted to 2008; $15,798,661.09
3/9/1995 [0/0 $650,000.00 SHELDUS | Damages Adjusted to 2008; $913,511.54
12/10/1996 Data not available

1/25/1997 Data not available

2/3/1998 Data not available
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Date II:rz]aJtL;IIrilteiseé Damages ;Z;Jixait?ef Comments
2/7/1998 Data not available
2/8/1998 Data not available
2/13/2000 Data not available
12/15/2002 Data not available
12/15/2002 Data not available
10/13/2009 Data not available
10/13/2009 Data not available

NOTE: 2008 adjusted dollars from SHELDUS.

The following paragraphs summarize the historic events. Information in this section has been
obtained and compiled from County documents, committee and public input, and federal and state
declared disaster information.

2/26/1958 Summary — Storm and Flood Damage, Northern California (Southern boundaries of Santa
Cruz, Santa Clara, Stanislaus, Tuolumne, Alpine Counties to the Oregon border)

2/26/1963 Summary — Flooding, Flood and Rainstorms, Declared: Alpine, Nevada, Placer, Plumas,
Sierra (2/7/63), Amador, Colusa, El Dorado, Glenn, Lake, Lassen, Tehama, Santa Clara, Santa Cruz,
Siskiyou, Yolo, Tulare (2/26/63), Mono, Trinity (2/29/63), Yuba (4/22/63) Federal: 145 (2/25/63),
amended 1/30/63 to include Orange County and Redondo Beach. Damage information not available.
1/16/1973 Summary — Flooding - Severe Storm/Thunder Storm, HEAVY RAINS, FLOODS
1/3/1982 Summary — January 1982 - Winter Storms, Heavy winds, rain, flooding, and mud slides
3/30/1982 Summary — Flooding

4/2/1982 Summary - Flooding

1/25/1983 Summary — Winter '82-'83 - Winter Storms, Heavy rains, high winds, flooding, levee
breaks

1/26/1983 Summary — Winter '82-'83 - Winter Storms, Heavy rains, high winds, flooding, levee
breaks

3/1/1983 Summary — Flooding
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2/17/1986 Summary — Flash Flooding, Early February 1986 — Storms, Rains, winds, flooding, and
mud slides

2/11/1992 Summary - Flooding - Winter Weather, Winter Storm, Flash Flood

2/14/1992 Summary - Flooding - Winter Weather, Winter Storm, Flash Flood

12/10/1992 Summary — Flooding - Wind - Winter Weather, Winter Storm, High Wind, Flash Flood
1/13/1993 Summary — Flash Flooding

3/1/1995 Summary — Flooding - Severe Storm/Thunder Storm — Wind, "FLOOD RAIN WINDS"
3/9/1995 Summary — FLOODS, Winds, Flash Flood, Winter Storm/high Wind

12/10/1996 Summary — Urban/sml Stream Fld, 5.67" of rain at Morgan Hill. Widespread street
flooding and Trailer Court that had to evacuate. State Hwy 17 was closed by mudslides. 113,000
people were out of power at some time during the storm.

1/25/1997 Summary — Flash Flood, Arroyo Hondo Cr near San Jose, Saratoga Creek at Saratoga,
Guadalupe River at San Jose, Matadero Creek at Palo Alto, and San Francisquito Creek at Stanford
University showed moderate increases in streamflow during the warning period. A new round of rain
storms brought more flooding problems to the North Bay area. Sonoma County has received 1 to 1
1/2 inches of rain the last three hours and rain rates continued at .3 to .5 per hour the last two hours.
Main front is expected in 3 to 4 hours and moderate to heavy rain will occur during this time.

2/3/1998 Summary — Flash Flood, Guadalupe River at Blossom Hill Blvd. Levee Breached along
Arroyo Mocha (a dry Creek) and caused damage to roads and property

2/7/1998 Summary — Flash Flood, Ross Creek at Cherry Street. Levee Breached along Arroyo
Mocha (a dry Creek) and caused damage to roads and property

2/8/1998 Summary — Flash Flood, Coyote Creek at Edenvale Levee Breached along Arroyo Mocha
(a dry Creek) and caused damage to roads and property

2/13/2000 Summary — Flash Flood, Widespread rain 24 hour accumulation of 5+ in. Urban and
small stream flooding. Many roads including Hwy 1 and Hwy 116 were closed. A number of trees
were downed knocking out power. There were no deaths and only minor injuries. Numerous traffic
accidents and flight delays at SFO occurred during the storm.

12/15/2002 Summary — Heavy Rain, December was wettest on record at many locations. 3 primary
episodes of precipitation in December, culminating w/ Dec. 13th through the 21st. Wave after wave
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of locally heavy rain. Flooding became a serious issue. Urban and small stream flooding w/
mudslides.

10/13/2009 Summary — Flood, EPISODE NARRATIVE: A strong low pressure system made its
way through Northern and Central California accompanied by deep tropical moisture and very strong
winds. Heavy rain combined with the wind to cause numerous trees, tree limbs and pole/telephone
powers to fall. Pacific Gas and Electric reported over 277,000 customers had lost power in the San
Francisco and Monterey Bay Areas with a cost of over thirteen million dollars in damages. The
record breaking heavy rain also led to flooding and debris flows.

4.6.3 Location and Extent/Probability of Occurrence and Magnitude
ARKStorm Scenario

An extreme flooding scenario, ARkStorm, was modeled by the U.S. Geological Survey and released
during a two day summit with stakeholders in Sacramento in January 2011. This model combines
prehistoric geologic flood history in California with modern flood mapping and climate-change
projections and presents a hypothetical scenario of a severe storm. The hypothetical storm would
strike the U.S. West Coast and be similar to the intense California winter storms of 1861 and 1862
that left the central valley of California impassible. The storm is estimated to produce precipitation
that in many places exceeds levels only experienced on average once every 500 to 1,000 years.

To define impacts of the ARkStorm, the USGS, in partnership with the California Geological Survey,
created the first statewide landslide susceptibility maps for California that are the most detailed
landslide susceptibility maps ever created. The project also resulted in the first physics-based coastal
storm modeling system for analyzing severe storm impacts (predicting wave height and coastal
erosion) under present-day scenarios and under various climate-change and sea-level-rise scenarios.
ARKStorm is part of the efforts to create a National Real-Time Flood Mapping initiative to improve
flood management nationwide.

Results of this model include evaluation of multiple hazards related to a severe storm event (flood,
landslides, wind, etc) for much of California. The report acknowledges that Santa Clara County could
be among the most seriously flooded. In the ARkStorm Scenario some wastewater plants in Santa
Clara County would be flooded. 10% of customers would lose power initially after the storm. Santa
Clara County would experience maximum flooding between 3 and 10 feet for approximately half a
day. With potential for impoundment behind levees, there could be an extended recovery time. All of
the County’s three waste water treatment plants would be flooded. Santa Clara County would
experience $40,000,000,000 of property loss from flooding and $59,000,000 of property loss from
wind. The ARkStorm Scenario, USGS Open-File Report 2010-1312, is available online
(http://pubs.usgs.gov/0f/2010/1312/).
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Note: The ARkStorm Scenario report was released after the Local Planning Team collaborated to
identify and prioritize the hazards for consideration in this plan update. This report may be helpful in
revising the hazard prioritizations and informing the risk assessment in future updates to this plan.

FEMA DFIRMs

The Federal Emergency Management Agency developed a Digital Flood Insurance Rate Map
(DFIRM) for Santa Clara County, which was adopted in 2009. This mapping is used to implement
the County’s floodplain management ordinance and participation in the National Flood Insurance
Program (NFIP). The Special Flood Hazard Areas mapped on the DFIRM present the flood risk
throughout the County. The Santa Clara Valley Water District serves as the County’s flood
management agency. More information regarding the County’s participation in the NFIP and access
to floodplain mapping is presented in the Section 7.1, Santa Clara County Capabilities, of this plan.
Figure 4-15 presents the FEMA Flood Hazard Areas shown on ABAG’s online mapping system.
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Figure 4-15: FEMA Flood Hazal;d Areas

Each of the City Annexes (Sections 10 — 22) contains a map of FEMA Flood Hazard Areas for that
city.
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4.6.4 Climate Change Consideration

Rising sea levels pose a significant threat to coastal areas surrounding San Francisco Bay, including
portions of Santa Clara County. Sea level rise can occur through one or more of three processes that
include land subsidence, the melting of ice sheets and thermal expansion of water as a result of
warming. Sea levels are already rising in San Francisco Bay as is evident in long term tidal gauge
records from Fort Point where the rate of rise has been approximately 7.9 inches per century (see
Figure 4-16). A growing consensus of scientists believes that sea level rise will continue and the rate
of rise will increase. The Intergovernmental Panel on Climate Change (IPCC) suggests that global
SLR on the order of 0.2 m (0.66 ft) and 0.6 m (1.97 ft) is possible by 2100* with other scientists
indicating this rise could be over 3.28 ft (1 m).°
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Figure 4-16: Fort Point San Francisco tide gauge record (source: San Francisco Bay
Conservation and Development Commission, 2009°%; Cayan et. Al. 2006)

* Fourth Assessment Report: Climate Change 2007: The AR4 Synthesis Report, Geneva: IPCC.

> M. Vermeer and S. Rahmstorf. 2009. Global sea level linked to global temperature. Proceedings of the National
Academy of Sciences, USA.

® San Francisco Bay Conservation and Development Commission, 2009. Living with a Rising Bay: Vulnerability

and Adaptation in San Francisco Bay and on its Shoreline.
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Figure 4-17: Areas near San Francisco Bay vulnerable to a 16 inch and a 55 inch Sea Level
Rise (SFBCDC 2009)
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Figure 4-17 depicts areas along and near the southern portion of San Francisco Bay that may be
vulnerable to sea level rise in 16- and 55-inch sea level rise scenarios.” From the figure, it is apparent
that a considerable number of buildings and infrastructure may be impacted under either scenario.

A study conducted by the Pacific Institute in 2009% examined how the 100-year floodplain might
expand under various scenarios of sea level rise. Approximately 13,000 people in Santa Clara County
are currently vulnerable to a 100-year flood. A sea level rise of 1.0 meter would mean that
approximately 24,000 would be within what would become the new 100-year flood plain. That
number jumps to 31,000 people with a sea level rise of 1.4 meters. The same study determined that
with a 1.0 meter rise in sea level, 180 miles of roadway and approximately 14 miles of highway
would be vulnerable to inundation during a 100-year flood. A 1.4 meter rise in sea level would
increase the number of vulnerable roadways to 220 and highways to 15. In terms of railways, 8.9
miles would be vulnerable to a 100-year flood in a 1.0 meter sea level rise scenario, while 10 miles
would be at risk in a 1.4 meter scenario. The study found that total replacement cost of buildings and
contents at risk of a 100-year flood in a 1.0 meter sea level rise scenario is approximately $4.7
billion. A 1.4 meter sea level rise means that $7.8 billion in building contents and values may be at
risk.

In addition to issues surrounding inundation, sea level rise also threatens water quality in the region.
One study found that increasing the sea level increases the salinity in the Bay.? This has the potential
to impact wetland processes as well as freshwater supply.

Climate change has the potential to increase flood risk through changes in precipitation patterns.
Climate models project that a warming planet could lead to changes in the distribution of
precipitation across the country. These models suggest fewer precipitation events overall, but a trend
toward an increased frequency of intense precipitation events.® These changes may translate into
greater storm water run-off into the future, which could exacerbate flooding hazards. While it might
not seem intuitive, fewer, but more intense precipitation events might lead to more frequent flash
flooding episodes, while longer dry periods between precipitation events might also increase the
frequency and severity of drought.

"SFBCDC, 2009. N. Knowles, 2008. Potential inundation due to Rising Sea Levels in the San Francisco Bay
Region.

8 M. Heberger, H. Cookley, P. Herrera, The Pacific Institute, May 2009. The Impacts of Sea-Level Rise on The
California Coast.

°V. Chua, O. Fringer, and S. Monismith, 2009. Influence of Sea Level Rise on Salinity in San Francisco Bay.

19 Gutowski, W.J., G.C. Hegerl, G.J. Holland, T.R. Knutson, L.O. Mearns, R.J. Stouffer, P.J. Webster, M.F. Wehner,
and F.W. Zwiers, 2008: Causes of observed changes in extremes and projections of future changes. In: Weather and
Climate Extremes in a Changing Climate: Regions of Focus: North America, Hawaii, Caribbean, and U.S. Pacific
Islands [Karl, T.R., G.A. Meehl, C.D. Miller, S.J. Hassol, A.M. Waple, and W.L. Murray (eds.)]. Synthesis and
Assessment Product 3.3. U.S. Climate Change Science Program, Washington, DC, pp. 81-116.
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4.7 DROUGHT PROFILE
4.7.1 Nature of Hazard

Droughts are short-term or long-term water deficiencies that cause agricultural, environmental, and
societal impacts. They can occur in any part of the county and can last for indeterminate periods of
time. Meteorological drought is defined as an extended period (generally six months or more) when
precipitation is less than 75 percent of normal during that period. Hydrologic drought is
characterized by extremely low stream flow levels, and is caused by a prolonged meteorological
drought.

Current drought conditions nationwide are tracked by the US Drought Monitor, a partnership
between the National Drought Mitigation Center at the University of Nebraska-Lincoln, federal, and
state environmental and climatologic organizations. The US Drought Monitor blends a variety of
drought indicators to produce a weekly drought condition status map for the nation**.

Droughts are typically quantified based on indices that consider rainfall, snowpack, temperature,
stream flow, groundwater, and/or other factors. One of the most commonly-cited drought measures
is the Palmer Drought Severity Index, first documented in a 1965 paper by Wayne Palmer, which
uses temperature and precipitation information for a location in a formula to quantify dryness. A
Palmer index value of zero indicates normal conditions, with increasingly negative values indicating
increasing drought severity. Other drought indices use different methods and formulas to quantify
dryness, and may be more appropriate for specific applications. The US Drought Monitor uses a
variety of drought indices, including the Palmer index, to produce an overall drought severity
classification.

Agricultural drought is the most common, characterized by unusually dry conditions during the
growing season, and can have significant economic effects on local agriculture. Extended periods of
drought can increase the risk of wildfire occurrences. Wildfire occurrences can lead to an increase of
burned woody debris that could increase the potential for landslides or mudflows. Short-term
droughts occurring in sync with the growing season may have a significant impact on agricultural
productivity, but may have little impact on public drinking water supply. Long-term hydrologic
drought can impact public water supplies, forcing local governments to enact water conservation
restrictions. Jurisdictions which have invested in water supply and distribution infrastructure tend to
be less vulnerable to drought. However, noting that Santa Clara County obtains almost 50% of its
public water supply from the Sacramento-San Joaquin River Delta and, considering the recent
restrictions mandated under the Endangered Species Act, Santa Clara has been significantly limited
in its ability to obtain water for all uses.

1 US Drought Monitor available online at: http://www.drought.unl.edu/dm/monitor.html
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4.7.2 History of Drought

Based on search results of NCDC and SHELDUS archives, between 1950 and 2010 there was only one
(1) instance of drought recorded (1973) in Santa Clara County resulting in significant agricultural
damages. Further research with the California Department of Water Resources*? indicates that drought
occurred in the years 1976-1977 and 1987-1992. Recent events indicate drought contributing factors
beginning in 2007 and continuing into 2009, when the Governor proclaimed a statewide emergency on
February 27, 2009.

February 2009 Summary — The proclamation comes on the heels of the news that much of the state,
including San Jose, has experienced the driest spring on record (Spring 2008). It makes way for
immediate state actions to deal with the crisis, including providing technical assistance and more
state funding for conservation programs... Santa Clara County receives about half of its water
through the Sacramento-San Joaquin River Delta, which is already significantly limited this year
because of pumping restrictions mandated under the Endangered Species Act. Water deliveries
through the Delta have been cut by about 20-30 percent. “As a result of the court-ordered reductions
in water supply through Delta, we're already drawing more from our local reservoirs and
groundwater aquifer. When you couple the dry year with uncertainties in the Delta, the need to
conserve becomes increasingly important,” explained Keith Whitman, district's water supply
manager®3.

4.7.3 Location and Extent/Probability of Occurrence and Magnitude

As stated in Appendix C of Taming Natural Hazards (2010) the entire Bay Area is equally
susceptible to drought.

4.7.4 Climate Change Consideration

Climate change has the potential to make drought events, such as that experienced in 2006 and at
various points in the past, more common in the West, including in California. Long-term climate
forecast models suggest that a warming planet will lead to changes in precipitation distribution and
more frequent and severe drought in some parts of the country, particularly the western U.S. In
addition, the Intergovernmental Panel on Climate Change (IPCC) Fourth Assessment Report
indicates that it is very likely that hot extremes and heat waves will become more frequent as the
Earth warms. This too will have implications for the frequency and severity of future drought
occurrence. Extreme heat creates conditions more conducive for evaporation of moisture from the
ground, thereby increasing the possibility of drought.

12 http://www.water.ca.gov/drought/assist/archive.cfm, Historical Drought Archive
B3 http://www.prweb.com/releases/Santa_Clara_Valley Water/California_drought/prweb1001314.htm, Governor's
Drought Proclamation Puts Spotlight on California's Water Challenges
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A warming planet could lead to earlier melting of winter snow packs, leaving lower streamflows and
drier conditions in the late spring and summer. Snow packs are important in terms of providing
water storage and ensuring adequate supply in the summer, when water is most needed. Changing
precipitation distribution and intensity have the potential to cause more of the precipitation that does
fall to run-off rather than be stored. The result of these processes is an increased potential for more
frequent and more severe periods of drought.

4.8 SOLAR STORM PROFILE

48.1 Nature of Hazard

The term solar storm is one that encompasses a number of phenomena associated with solar activity;
namely; solar flares, coronal mass ejections, high speed solar wind, solar energetic particles'.
Essentially, the Sun goes through cycles of high and low activity that repeat approximately every 11
years. The number of dark spots on the Sun (sunspots) marks this variation; as the number of
sunspots increases, so does solar activity. Sunspots are sources of flares, the most violent events in
the solar system. Sunspots, dark areas on the solar surface, contain strong magnetic fields that are
constantly shifting. A moderate-sized sunspot is about as large as the Earth. Sunspots form and
dissipate over periods of days or weeks. They occur when strong magnetic fields emerge through the
solar surface and allow the area to cool slightly, from a background value of 6000 ° C down to about
4200 ° C; this area appears as a dark spot in contrast with the Sun. The rotation of these sunspots can
be seen on the solar surface; they take about 27 days to make a complete rotation as seen from Earth.
Sunspots remain more or less in place on the Sun. Near the solar equator the surface rotates at a
faster rate than near the solar poles.

Groups of sunspots, especially those with complex magnetic field configurations, are often the sites
of flares. Over the last 300 years, the average number of sunspots has regularly waxed and waned in
an 11-year sunspot cycle. The Sun, like Earth, has its seasons but its “year” equals 11 of ours. This
sunspot cycle is a useful way to mark the changes in the Sun. Solar Minimum refers to the several
Earth years when the number of sunspots is lowest; Solar Maximum occurs in the years when
sunspots are most numerous. During Solar Maximum, activity on the Sun and its effects on our
terrestrial environment are high.

In a matter of minutes, a large flare releases a million times more energy than the largest
earthquake®®. While solar activity may have varying effects on the solar system in total, it is those
effects on earth that are of concern as a natural hazard. NASA calls this Solar-Terrestrial Effects.

Y http://www.swpc.noaa.gov/info/FAQ.html; NOAA / Space Weather Prediction Center, SWPC Frequently Asked
Questions, 5. Does ALL solar activity impact Earth? Why or why not?

15 http://www.swpc.noaa.gov/info/SolarEffects.html, NOAA / Space Weather Prediction Center, Solar Effects -
Solar Cycles
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Electric Power

When magnetic fields move about in the vicinity of a conductor such as a wire, an electric current is
induced into the conductor. This happens on a grand scale during geomagnetic storms. Power
companies transmit alternating current to their customers via long transmission lines. The nearly
direct currents induced in these lines from geomagnetic storms are harmful to electrical transmission
equipment. On March 13, 1989, in Montreal, Quebec, 6 million people were without commercial
electric power for 9 hours as a result of a huge geomagnetic storm. Some areas in the northeastern
U.S. and in Sweden also lost power. By receiving geomagnetic storm alerts and warnings, power
companies can minimize damage and power outages.

Pipelines

Rapidly fluctuating geomagnetic fields can induce currents into pipelines. During these times, several
problems can arise for pipeline engineers. Flow meters in the pipeline can transmit erroneous flow
information, and the corrosion rate of the pipeline is dramatically increased. If engineers unwittingly
attempt to balance the current during a geomagnetic storm, corrosion rates may increase even more.
Pipeline managers routinely receive alerts and warnings to help them provide an efficient and long-
lived system.

Climate

The Sun is the heat engine that drives the circulation of our atmosphere. Although it has long been
assumed to be a constant source of energy, recent measurements of this solar constant have shown
that the base output of the Sun can have temporary decreases of up to one-half percent. Atmospheric
scientists say that this variation is significant and that it can modify climate over time. Plant growth
has been shown to vary over the 11-year sunspot and 22-year magnetic cycles of the Sun, as
evidenced in tree-ring records.

While the solar cycle has been nearly regular during the last 300 years, there was a period of 70 years
during the 17th and 18th centuries when very few sunspots were seen. This drop in sunspot number
coincided with the timing of the Little Ice Age in Europe, implying a Sun-climate connection.
Recently, a more direct link between climate and solar variability has been speculated. Stratospheric
winds near the equator blow in different directions, depending on the time in the solar cycle. Studies
are under way to determine how this wind reversal affects global circulation patterns and weather.
During proton events, many more energetic particles reach the Earth’s middle atmosphere. There
they cause molecular ionization, creating chemicals that destroy atmospheric ozone and allow
increased amounts of harmful solar ultraviolet radiation to reach the surface of the Earth. A solar
proton event in 1982 resulted in a temporary 70% decrease in ozone densities.
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Geomagnetic Influence on People and Animals

There is a growing body of evidence indicating that changes in the geomagnetic field affect
biological systems. Studies indicate that physically stressed human biological systems may respond
to fluctuations in the geomagnetic field. Interest and concern in this subject have led the Union of
Radio Science International to create a new commission entitled Electromagnetics in Biology and
Medicine.

Possibly the most closely studied of the variable biological effects of the Sun has been the
degradation of homing pigeons’ navigational abilities during geomagnetic storms. Pigeons and other
migratory animals, such as dolphins and whales, have internal biological compasses composed of the
mineral magnetite wrapped in bundles of nerve cells. While this probably is not their primarily
method of navigation, there have been many pigeon race smashes during a geomagnetic storm. A
smash is a term used when only a small percentage of birds return home from a release site. Because
these losses have occurred during geomagnetic storms, pigeon handlers have learned to ask for
geomagnetic alerts and warnings as an aid to scheduling races.

Our Future

The list of consequences grows in proportion to our dependence on burgeoning technological
systems. The subtleties of the interactions between the Sun and the Earth, and between solar particles
and delicate instruments have become factors that affect our well being. Thus there will be continued
and intensified need for space environment services to address health, safety, and commercial needs.
The Space Weather Predictions Center (SWPC) Forecast Center is jointly operated by NOAA and
the U.S. Air Force and is the national and world warning center for disturbances that can affect
people and equipment working in the space environment. SWPC works with many national and
international partners who contribute data and observations; we also share our data and products with
them. We are pleased to support efforts worldwide to inform users of space weather.

Better understanding and better forecasts are keys to providing better services. SWPC conducts
research in solar-terrestrial physics, develops techniques for forecasting solar and geophysical
disturbances, and provides real-time monitoring and forecasting of solar and geophysical events.

4.8.2 History of Solar Storms

No information for historical occurrences of solar storm activity affecting Santa Clara County was
available at the time this plan was prepared.
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4.8.3 Location and Extent/Probability of Occurrence and Magnitude

The entire county is equally susceptible to experiencing impacts from solar storms. Sunspots are an
indicator of solar storm activity. The graph below indicates an increase of sunspots into 2013
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reached a consensus decision on the prediction of the
next solar cycle (Cycle 24). First, the panel has agreed
that solar minimum occurred in December, 2008. This
still qualifies as a prediction since the smoothed
sunspot number is only valid through September, 2008.
The panel has decided that the next solar cycle will be
below average in intensity, with a maximum sunspot
number of 90. Given the predicted date of solar
minimum and the predicted maximum intensity, solar
maximum is now expected to occur in May, 2013.
Note, this is a consensus opinion, not a unanimous
decision. A supermajority of the panel did agree to this

wzdiction. /

18 http://www.swpc.noaa.gov/SolarCycle/, NOAA/Space Weather Prediction Center, Solar Cycle 24 Prediction

Update released May 8, 2009
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While sun spot activity is accepted as an indicator, there are other solar activity indices that are
utilized to predict the likelihood of solar-terrestrial effects. Evaluation of these indices may better
inform the risk assessment to solar storm for future updates to this plan.

4.9 DAM FAILURE PROFILE
49.1 Nature of Hazard

There are more than 80,000 dams in the United States, according to the 2007 update to the National
Inventory of Dams. Approximately one third of these pose a "high™ or "significant™ hazard to life and
property if failure occurs.

Dam failure can occur with little warning. Intense storms may produce a flood in a few hours or even
minutes for upstream locations. Flash floods occur within six hours of the beginning of heavy
rainfall, and dam failure may occur within hours of the first signs of breaching.

Other failures and breeches can take much longer to occur, from days to weeks, as a result of debris
jams or the accumulation of melting snow. — copied from
http://www.fema.gov/hazard/damfailure/index.shtm

A "dam" is an artificial barrier that has the ability to impound water, wastewater, or any liquid-borne
material for the purpose of storage or control of water (different types of dams). Dams can fail for
one or a combination of the following reasons:

- Overtopping caused by floods that exceed the capacity of the dam.

- Deliberate acts of sabotage.

- Structural failure of materials used in dam construction.

- Movement and/or failure of the foundation supporting the dam.

- Settlement and cracking of concrete or embankment dams.

- Piping and internal erosion of soil in embankment dams.

- Inadequate maintenance and upkeep.

-Copied from http://www.fema.gov/hazard/damfailure/why.shtm

4.9.2 History of Dam Failure

There is no historical record of dam failure in Santa Clara County. In the 1960s, San Jose water
company lost the ability to release water in Lake Williams after an earthquake. The dam is sound, but
they lost the ability to regulate the water flow. A landslide occurred in conjunction with this event.

4.9.3 Location and Extent/Probability of Occurrence and Magnitude

Appendix C of Taming Natural Hazards (2010) describes a minimal risk to the Bay Area for dam
failure due to safety protocols by the State Division of Safety of Dams.

Santa Clara County Hazard Mitigation Plan
December 19, 2011 Page 4-51



The reservoirs within the Santa Clara County are:
- Anderson Dam and Reservoir 