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Summary
The Hayward fault is one of the most dangerous faults
in the United States. Running down the length of the
San Francisco East Bay beneath densely populated
and economically vital communities, the Hayward fault
represents a clear and present danger of hosting a
catastrophic earthquake. The last major earthquake
along the Hayward fault was a magnitude (M) 6.8 on
October 21, 18681 ; a repeat of such an event today
would be devastating to the Bay Area.
In a series of reports, the United States Geological
Survey (USGS) and a coalition of multi-disciplined
collaborators describe a hypothetical magnitude 7.0
earthquake along the Hayward fault followed by 16
aftershocks of M5.0 or greater—collectively known as
the HayWired earthquake scenario.2
This special report serves as an independent
companion document to that scenario and
highlights damage and insured losses from these
events, including the effects of construction,
property valuations, buy-rates (the fraction of
properties insured for earthquake shaking is less
than 100 percent), incremental damage resultant
from aftershocks, and hours clauses3 for insurance
conditions—all of which will be explained in greater
depth in this writeup.
CoreLogic® analyses of the main earthquake and
subsequent aftershocks indicate that over 1.1 million
homes are likely to suffer visible damage, with a
smaller number expected to be functionally impaired.
The total damage to private property for the entire
sequence is estimated to be $170 billion, with only a
small fraction of this insured.

“The HayWired scenario is not a prediction of events
to come, but it is a realistic portrayal of a series of
earthquakes that could credibly occur along the
Hayward fault,” said Tom Larsen, principal, industry
solutions for CoreLogic. “Our analysis evaluates the
interaction between the physical aftermath of the
events, with earthquakes and aftershocks occurring
over time, and the financial world of insurance policies.
Assessing that interaction can help determine how
such a catastrophic event, in conjunction with the
low penetration rate of residential and commercial
earthquake insurance, can have significant and
long-lasting damage on the people and economy
of the region.”
Accounting for the effects of aftershocks and the
manner in which these aftershocks can be expected
to impact insurance payments to homeowners
produces an estimate of the amounts recovered from
insurance at $30 billion, approximately 17.6 percent
of the total damage. This leaves 82.4 percent
(or $140 billion) of the losses unable to be recouped.
The difference between the estimated property
damage and the amount recovered by insurance is
driven largely by the estimated property damage and
the amount recovered by insurance is driven largely by
the lack of insurance for most properties in California
and, to a lesser degree, the effect of insurance
deductibles and limits.
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“The HayWired scenario is not a
prediction of events to come, but it
is a realistic portrayal of a series of
earthquakes that could credibly occur
along the Hayward fault. Our analysis
evaluates the interaction between the
physical aftermath of the events, with
earthquakes and aftershocks occurring
over time, and the financial world
of insurance policies. Assessing that
interaction can help determine how such
a catastrophic event, in conjunction with
the low penetration rate of residential
earthquake insurance, can have
significant and long-lasting damage on
the people and economy of the region.”
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Planning is a
Necessary Pre-Cursor
to Rapid Recovery
Insurance has historically played an important role
in the recovery of communities and economies
following natural catastrophes. In 2010-2011,
a series of earthquakes in and around Christchurch,
New Zealand, caused significant stress to the
financial recovery system. The added complexity of
the sequence of earthquakes in the HayWired scenario
allows us to explore and quantify consequences
of the cascading earthquakes.
The earthquakes addressed in this report are
documented more completely in the USGS report.2
The epicenters of the earthquakes are mapped on
page four, highlighting the geographic concentration
of the main shock and aftershocks in the
San Francisco Bay Area. The goal of this exercise
is to investigate the financial impacts resulting
from the earthquake occurrences and the expected
performance of the estimated insurance policies in
place to assist recovery and reconstruction.
Earthquakes are inevitable in this region. There are
millions of buildings in the Haywired study region, built
to varying strength standards and at varying levels
of deterioration due to age or deferred maintenance.
Despite modern building codes which produce
stronger construction, the diversity of buildings in the
region make earthquake damage inescapable. A key
component of resiliency is to ensure that adequate
capital will be available to assist in the recovery from
earthquake-induced damage. Effective responses
and recovery plans can be implemented only in the
presence of reliable estimates of the damage and
insurance recoveries following the events.
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The HayWired scenario was created by the USGS and a coalition of
multi-disciplined contributors as a credible depiction of a series of
catastrophic earthquakes with the intention to deeply explore
the implications of such set of events.
What might the impacts and consequences be if another earthquake like
the 1868 event were to happen today [along] the Hayward fault?
The HayWired scenario examines one such hypothetical earthquake—a M7.0
earthquake on April 18, 2018, at 4:18 p.m. [and] asks the following questions:
What is a scientifically [reasonable-size] earthquake that
people can expect and prepare for along the Hayward fault?
What could happen as a result of the HayWired scenario
earthquake and its cascading effects (or in other future
damaging events in the San Francisco Bay region),
and what can we do about it?
What can San Francisco Bay region residents, communities,
and businesses do to prepare for an event like that
in the HayWired scenario?
How can we learn more about the effects of a disaster like
that modeled in the HayWired scenario and take action and
support actions by others to prepare for such an event?2
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Figure 1: Locations and magnitudes of the HayWired shocks
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Quantifying
Earthquake
Risk
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Important Terms
and Facets
In the moments during and immediately after an
earthquake, many types of damage can be observed.
The practice of insurance in the U.S. is to offer
specific peril endorsements, so the damage must be
estimated for each of these specific sub-perils of an
earthquake. In all aspects of loss estimates, damage is
the estimate of monetary cost to repair the property
to the condition it was in prior to the occurrence of
the earthquake.

Direct earthquake ground shaking damage
is the most common damaging impact of
earthquakes. The susceptibility of property to direct
ground shaking damage is a complex function
of ground motion duration, ground motion peak
intensity, and construction characteristics such as
materials, building codes, and occupancy.
Earthquake ground shaking damage is indemnified
by a specific earthquake ground shaking policy
or endorsement.
Earthquake sprinkler leakage is caused by
leaking building fire sprinkler pipes. Water pipes are
susceptible to leakage after an earthquake due to
the interaction between the earthquake induced
motion of the building and the sprinkler systems.
Recent California legislation has mandated the
inclusion and retrofitting of fire sprinklers into many
structures that had previously been lacking these
important systems. However, the presence of fire
sprinklers also produces an increased risk for leakage
of the sprinkler pipes during and after significant
earthquakes and the ensuing water damage that
is produced.4 Earthquake sprinkler leakage is
presumed to be covered by a homeowner’s policy in
the residential analysis below. In some commercial
properties’ insurance policies, sprinkler leakage is an
optional insurance coverage and results in the model
are pro-rated to account for partial coverage.
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Fire-following earthquake is the term used to
describe the phenomena of urban fire conflagration
following an earthquake. Driven by the potential
for earthquake induced ignition sources, fueled by
potential broken gas lines, with control hampered by
possible damage to firefighting capabilities, fires are
a part of many historic earthquakes. Fire-following
earthquake losses are tabulated separately from
earthquake ground shaking losses because firefollowing earthquake is covered under the standard
fire policy for the preponderance of fire insurance
policies in California.
Reconstruction cost is used as an input to the
earthquake risk model to estimate damages.
The reconstruction cost differs from the cost of
construction in many ways. Repairing a property is far
more time consuming and labor-intensive than new
construction because it includes debris removal, labor
rate surges, and low availability. Post-catastrophe
demand surge spikes as the urgent need for repairs
can overwhelm available labor and materials
resources. The valuations used in this study are
summarized by county in Appendix Table 1.
Buy-rate refers to the portion of the populace that
purchases insurance. Sometimes referred to as
purchase rate or insurance penetration rate.
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For this report, the term direct damage refers to
estimates of the financial damage to all properties
in the region. The term insurance loss refers to the
amount of money private insurance companies are
expected to pay to their policy holders to restore
insured properties. In practice, residential earthquake
insurance policies have deductibles typically varying
from 15 percent to 25 percent of the reconstruction
cost of the structure. Insurance loss refers only to the
amount paid by the insurer above the deductible. The
insured peril of fire-following earthquake is generally
covered by the homeowners’ policy.5 Fire insurance
deductibles are typically smaller than earthquake
deductibles. Sprinkler leakage is usually covered by a
homeowners’ policy as a pipe burst. For this analysis,
we presumed that sprinkler leakage was covered by
the fire insurance policy.
The HayWired earthquake scenario postulates a series
of earthquakes that affect the same set of buildings.
In the time sequence imposed by this scenario, it
is very unlikely that properties will be repaired in
the interval between earthquakes. The concept of
incremental damage—that in which properties will
be subsequently damaged by aftershocks—was
considered in this report, and to the best extent
possible, incremental damage was estimated based
upon the damage state at the time of the event and
the severity of ground motions.
A property insurance policy is a legal contract
between the property owner and the insurer.
The wording of the contract must be considered
in the evaluation of insurance loss.
Earthquake insurance contracts typically provide
insurance coverage on an occurrence basis, with the
contractual definition of an occurrence considering
a specified hours clause. An aftershock that occurs
outside of the hours clause timeframe may be
considered a new occurrence for which a homeowner
must satisfy an additional deductible before the

insurance policy will provide additional payment to
the homeowner. With California earthquake policies
often having significant deductibles, earthquakes that
outlast the timeframe of the hours clause can result in
a significant diminution in the benefits of the insurance
coverage to the insured.
A survey of earthquake policies purchased in
California indicated that the most common contractual
definition of an earthquake occurrence for a residential
earthquake policy is 360 hours. For the analysis below
the damage from all earthquakes and aftershocks
with a 360-hour period were accumulated and only
one earthquake insurance deductible was applied to
the cumulative damage within this period of time.
A 168-hour time clause was considered for commercial
damage. From an insurance policy perspective, the
incorporation of the hours clause “converted” the
17 earthquakes in the HayWired scenario to five
residential earthquake insurance events and eight
commercial earthquake insurance events.
The analyses in this report were completed using
CoreLogic data and analytics. The CoreLogic
Insurance Exposure Database (IED) was used to model
the location, characteristics, and valuation distribution
of properties in the San Francisco Bay Area.
The U.S. Earthquake Model from CoreLogic,
a probabilistic and scenario catastrophe loss model,
was used in conjunction with the ground motion maps
provided by the USGS to estimate direct damage and
insured losses for all scenarios. This model computes
direct damage and insured loss estimates for single
earthquake ruptures, and secondary models were
developed to estimate the incremental damage from
the earthquakes and to estimate the impacts of a
single deductible applying to multiple earthquakes.
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The HayWired earthquake scenario
postulates a series of earthquakes that
affect the same set of buildings.
In the time sequence imposed by
this scenario, it is very unlikely that
properties will be repaired in the interval
between earthquakes.
The concept of incremental damage—
that in which properties will be
subsequently damaged by aftershocks—
was considered in this report, and to
the best extent possible, incremental
damage was estimated based upon the
damage state at the time of the event
and the severity of ground motions.

APRIL 2018

7

The Big One
The main shock (M7.0 near Oakland, California,) is the
most severe damage and loss event. The extent of
the damage encompasses most of the San Francisco
Bay Area. CoreLogic estimates almost 1 million homes
damaged from this event. The monetary estimates of
damage from this event are to the right.
The main shock produces damage broadly throughout
the San Francisco Bay area, but the damage is
concentrated in Alameda County (Appendix
Table 2). Contra Costa and Santa Clara counties
are also expected to see significant damages from
a large earthquake along the Hayward fault.
These estimates display only the mean damage.
The uncertainty in risk modeling cannot be ignored:
time of day, day of the week, weather, and other
unforeseeable effects cannot be predicted and thus
all loss estimates include a range of uncertainty.
The geographic distribution of losses is consistent
with the distribution of damage (Appendix Table 3).

Table 1: Direct Damage from Main Shock
Total

Residential

Commercial

Ground-Shaking

$140

$60

$80

Fire Following

$2

$1

$1

Sprinkler Leakage

$2

$1

$1
Source: CoreLogic December 2017, Dollars reported in billions.

Table 2: Insured Loss from Main Shock
Total

Residential

Commercial

Ground-Shaking

$26.5

$5.3

$15.9

Fire Following

$2

$1

$1

Sprinkler Leakage

$2

$1

$1
Source: CoreLogic December 2017, Dollars reported in billions.

Table 3: Cumulative Direct Damage from aftershocks

Effects of Aftershocks
The incremental effects of the aftershocks are
tabulated, first as a listing by each individual
aftershock, second as a listing of cumulative
aftershocks, and finally added to “The Big One”
to provide the combined impact.

(automobile damage included in residential and commercial)

Total

Residential

Commercial

Ground-Shaking

$24

$9

$15

Fire Following

$0.05

$0.02

$0.02

The HayWired scenario includes 16 specific aftershock
earthquake occurrences distributed in time throughout
the San Francisco Bay Area. The Cu640 and the Pa621
aftershocks are the most damaging (Appendix
Table 4), consistent with their being the
highest magnitude aftershocks.

Sprinkler Leakage

$2

$1

$1

Aftershock damages are concentrated in Santa Clara
county (Appendix Table 5), consistent with the Cu640
and Pa621 aftershocks located in Santa Clara County.

Source: CoreLogic December 2017, Dollars reported in billions.

Table 4: Cumulative Insured Loss from aftershocks
Total

Residential

Commercial

Ground-Shaking

$26.5

$5.3

$15.9

Fire Following

$2

$1

$1

Sprinkler Leakage

$2

$1

$1
Source: CoreLogic December 2017, Dollars reported in billions.
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Sensitivity
Analysis
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Loss
Estimation

Post-Earthquake
Phenomena
There are many phenomena following an earthquake
that can have a significant effect on the financial
impact of the event (or events). Key sensitivities
contributing to this fluctuation in estimated
cost include:
• Demand surge, or post-catastrophe inflation
• Damage to key infrastructure
and impacts upon resilience
• Weather and the impacts
upon fire-following
Demand surge characterizes the increase in labor and
materials costs following a catastrophe compared
to the ‘normal’ labor and materials costs prior to the
event. Following a catastrophe, the urgent demand for
building materials and skilled labor can easily exceed
the local pool of resources available. Less-efficient
means of housing imported labor and bringing in
supplies is a major component of demand surge.
The 1996 earthquake insurance rate filing for the
California Earthquake Authority (CEA) accepted an
estimated 20 percent demand surge in the Northridge
Earthquake (1994). The estimates in this report
include demand surge factors that vary through
the region depending upon local and regional
demands for resources.

Weather, or specifically wind speeds, can greatly
influence the likelihood of an urban conflagration.
Wind speeds are a critical factor in the extent of
post-earthquake fire-following losses. Immediately
after an earthquake, firefighters will be focusing on life
safety for people in collapsed buildings. Heavy winds
occurring at the same time will enable fires to quickly
grow before resources are available to fight them,
increasing the potential of large fires.
The scenario factors addressed in the development
of the marginal damage estimate include identifying
which shock caused the most violent ground motions
at the location, the damage from prior events, and the
interval since the last damage shock. The relationship
between marginal damage and the modeled damage
varies by event. The Mountain View, Cupertino,
Sunnyvale, and Santa Clara sequence of aftershocks
(Mv598, Cu640, Sv535, and Sc509 as defined by the
HayWired scenario2) highlights this variability – these
particular aftershocks come six months after the
main shock, allowing time for repairs, and ground
motions in this area are generally more severe from
the localized aftershocks than they were for the more
distant main (but larger magnitude) shock.

Estimating the insured loss to properties from
an earthquake requires the identification of the
properties which are insured and the estimation of
their insured coverages (deductibles, limits, inclusions,
and exclusions). CoreLogic uses public information
from rate filings and summary reports from the
California Department of Insurance (DOI) to verify
and complete this data. The data from personal lines’
insurance is more certain due to the completeness of
regulatory reporting in admitted lines and the relative
homogeneity of this line of business.
The data from commercial lines of insurance contains
significantly more uncertainty, and there are many
factors that can influence the likelihood of a business
owner or operator to purchase earthquake insurance
coverage. In addition, insurers have demonstrated
tremendous flexibility in varying insurance terms
such as deductibles. As noted above, insurance loss
is calculated using the insurance hours clause
definition of an earthquake occurrence and not
the physical occurrence of an earthquake rupture.
Insurance payouts are an important component
of regional resilience.

Damage to infrastructure is not explicitly accounted
for in these estimates. Damaged infrastructure occurs
in the form of damaged bridges, roads, and highways
as well as critical utilities such as electrical, water,
gas, and telecommunications including internet
connectivity. The estimates in this report presume that
infrastructure will be functional within days or weeks
of the event. Permanently damaged infrastructure
could greatly increase loss estimates by imposing
additional costs upon those performing repairs.
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Earthquake Scenario
Descriptions
Analysis was done using the ground-motion footprints
available from the USGS for the sequence of events.
The events are listed to the right and are delineated
as individual occurrences and will be referenced by a
unique descriptor name, as defined by the HayWired
scenario (e.g., “Uc523” references the magnitude 5.23
event in Union City on 4/18/2018).2

Name

Date/Time in PDT

Lat

Lon

Location

Depth (km)

Mag

main

4/18/18 4:18 AM

37.8

-122.18

Oakland

8.00

7.00

Uc523

4/18/18 4:49 PM

37.6

-122.02

Union City

2.65

5.23

Sp504

4/19/18 4:16 AM

37.96

-122.35

San Pablo

2.65

5.04

Ff558

4/29/18 11:13 PM

38.19

-122.15

Fairfield

11.05

5.58

Fr510

5/2/18 8:44 PM

37.48

-121.91

Fremont

7.15

5.10

Ok542

5/20/18 8:37 AM

38.19

-122.15

Oakland

8.45

5.42

Pa621

5/28/18 4:47 AM

37.39

-122.18

Palo Alto

18.97

6.21

Mp552

5/28/18 8:11 AM

37.45

-122.17

Menlo Park

7.26

5.52

At511

5/28/18 6:22 PM

37.46

-122.18

Atherton

7.91

5.11

Pa569

5/28/18 11:53 PM

37.41

-122.12

Palo Alto

8.36

5.69

Pa522

6/23/18 8:27 PM

37.44

-122.15

Palo Alto

2.85

5.22

Pa526

7/1/18 11:19 AM

37.44

-122.16

Palo Alto

8.69

5.26

Mv598

9/30/18 8:16 PM

37.44

-122.08

Mountain
View

11.29

5.98

Cu640

10/1/18 12:33 AM

37.31

-122.06

Cupertino

15.45

6.40

Sc535

10/1/18 2:24 AM

37.38

-122.02

Sunnyvale

18.89

5.35

Sc509

10/1/18 6:10 AM

37.33

-121.95

Santa Clara

7.00

5.09

Pa501

8/22/19 10:45 PM

37.41

-122.12

Palo Alto

11.98

5.01
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Fire-Following
Earthquake
Earthquakes are typically coupled with fire ignitions
because of the interaction between the built
environment and shaking associated with earthquakes.
The basic elements of a catastrophic fire analysis are
ignitions, fuel, and air. Reviews of past earthquakes
show that fire ignitions are a function of ground
motion intensity and housing density.
The predominant fuel for urban and suburban
catastrophic fires is the building materials used in
construction. In the San Francisco Bay area, the
predominant residential construction is wood,
although the prevalence for wood residential
construction changes within communities.
Commercial construction tends to be constructed
from fire-resistant materials, and larger commercial
facilities have separations that inhibit fire spread.
Air is a critical component in the estimation of the
potential for catastrophic conflagration following an
earthquake. A fire that can quickly spread to burn
thousands of buildings requires the presence of
extreme winds. The 2017 wildfire events in the
Sonoma and Ventura counties were concurrent with
extreme winds reported to exceed 40 miles per hour6;
winds of this severity can generate a fire spread rate
that easily overwhelms a fire response service
that is distracted with other life safety priorities.
Diablo winds, where high speed and warm winds flow
from the Diablo Valley to the east across the Hayward
fault zone have the capability to greatly increase fire
risk, and in conjunction with an earthquake result in
serious conflagration. These conditions typically peak
in the fall and spring.

Sprinkler
Leakage
There are many uncertainties involved with
earthquake risk modeling. The uncertainties range
from the neighborhood level (imperfect information
of the properties) to the aggregate level (time of
day and day of the week can influence the effects
of earthquakes, but models that account for
these factors were not used in this study).
This study focuses on the expected value of the
damage and loss given the knowns and unknowns.
For the sub-perils of earthquake shaking and sprinkler
leakage, the average outcome is useful because the
impacts of these uncertainties are generally a small
shift in the outcome.

A significant potential impact of earthquake ground
motion on buildings equipped with automatic
fire sprinkler systems is that such systems can be
damaged by the earthquake, resulting in sprinkler
leakage. The severity of the resultant damage varies
with occupancy and the assets that are wetted by the
sprinklers. Detailed reviews of past events indicate
that sprinklers are likely to cause damage in future
events, even in buildings which suffer only slight
structural damage. Improvement of fire protection
standards for building construction in the preceding
decades has led to the presence of fire sprinklers
in new construction throughout the area.

The sub-peril of fire-following earthquake behaves
differently than the shaking and sprinkler leakage
sub-perils. The rare occurrence of very large fire
losses following earthquakes (the 1906 San Francisco
earthquake7 had very large fires as did the 1995
Hyogoken-Nanbu (Kobe) earthquake8 where more
than 6000 homes were destroyed) supports the
argument that fire-following earthquake is a “tippingpoint” risk where, if conditions are adverse, the loss
potential is quite large. To maintain consistency
with the overall study, the average fire-following
earthquake loss estimate is used in this study.

In 2011 the State of California required that sprinklers
be installed in all new construction of one- to twounit homes although many municipal ordinances
imposed this requirement earlier. Multi-unit residential
and commercial properties have had sprinkler
requirements for much longer and a much higher
portion of these types of occupancies have either
partial or full sprinklered floor areas. These systems
mitigate fire risk but do have the potential side effect
of being the source of water damage following
significant earthquakes.
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Report
Conclusion
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Although California has a history of large, damaging
earthquakes and is the most seismically active region
of the contiguous U.S., the damage experienced in
California earthquakes to date has yet to eclipse
$40 billion. That peak occurred in 1994 as a result of
the catastrophic Northridge Earthquake.9 In contrast,
the projected $170 billion of the HayWired scenario
would account for 20 percent of the 2016 regional
Gross Domestic Product (GDP).10 This is comparable to
the devastating Christchurch earthquake sequence in
2010-2011, which had resultant damages representing
~25.3 percent of the region’s GDP.11,12
Insurance payments to property owners are estimated
to be approximately $30 billion, less than 20 percent
of the overall damage. This is primarily due to the
very low purchase rate of insurance.13 The $140 billion
financing shortfall ($170 billion less $30 billion in
insurance) presents a real risk to effective regional
recovery. Of special concern is the potential for
systemic impacts triggered by the lack of insurance.
A great portion of the property damaged by
the earthquake serves as collateral for property
mortgages. Delinquency rates are expected to
increase after a large earthquake, as has been
observed in Superstorm Sandy (2011) and Hurricane
Katrina (2005).14 The severity of uninsured damage in
this earthquake scenario loss estimate is far greater
than the damage estimates for Sandy and Katrina
and the resilience of this market is uncertain for this
level of severity. The disruption potential from a much
larger event is very sensitive to the speed of recovery
of housing and commerce.
The cumulative effect of aftershocks increases the
losses by about 10 percent for the HayWired scenario.
The losses from the modeled aftershocks are strongly
influenced by their location relative to the main shock
as well as the built environment. In this scenario, the
event Cu640 was the most expensive aftershock for
two reasons – the Cu640 aftershock was the largest
magnitude aftershock, and being distant from the
primary earthquake meant that it impacted properties
with typically very low levels of existing damage.

The inclusion of aftershocks into the risk evaluation
better aligns the planning scenario with the potential
for earthquake occurrences in California and produces
a more pragmatic planning scenario than a scenario
that does not account for such aftershocks. It must be
cautioned that it is impossible to predict the location
and magnitude of earthquake aftershocks and the
damage and loss increase of 10 percent is appropriate
only for the scenario evaluated here.
The effect of the insurance policy hours clause
benefits policy holders in this analysis. Earthquake
deductibles are often 5 to 25 percent of the
reconstruction cost of the property and earthquake
damage rarely exceeds this. In this exercise, there
were many properties where the modeled incremental
damage from an aftershock was less than the
earthquake deductible, but due to prior damage, the
additional damage was recoverable under insurance.
It’s not a matter of if but when a catastrophic
earthquake will strike California. Citizens, homeowners,
and businesses all must prepare for the devastating
impact that may result. Earthquake insurance offers
a means to help aid in the financial recovery of a
devastating event.
The damage from earthquakes presents a real risk to
California, and our ability to influence the effects of
earthquakes range from building stronger buildings to
developing rapid response and rebuilding plans.
Eight years later and Christchurch, New Zealand,
is still in the process of recovery. With a better
understanding of a practical planning scenario for the
effects of an earthquake, we can begin to rethink how
we respond to these disasters and thus improve our
ability to recover.
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Appendix Table 1: CoreLogic Reconstruction
valuations used in study ($ million)
Values represent the reconstruction cost of buildings plus building
contents, automobiles. Insured loss estimation includes additional
living expense and time element coverages.

Reconstruction Values used in Study ($ million)
Alameda

$264,562

Contra Costa

$230,362

Mari

$45,844

Napa

$23,677

San Francisco

$198,897

San Mateo

$125,023

Santa Clara

$306,891

Solano

$74,767

Sonoma

$87,957

Surrounding Counties

$660,938

Totals

$2,018,916
Source: (CoreLogic 2018); 2016 dollars
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Appendix Table 2: CoreLogic estimates
of property damage (shake only) for the
M 7.0 HayWired scenario mainshock
(excluding fire and sprinkler damage)
($ million)

Commercial
($ million)

Residential
($ million)

Automobile
($ million)

Total
($ million)

v Total
Damage

Alameda

$28,065

$32,235

$208

$60,509

43%

Contra Costa

$13,139

$7,620

$50

$20,809

15%

Marin

$1,150

$806

$6

$1,962

1%

Napa

$751

$343

$5

$1,099

1%

San Francisco

$7,902

$1,975

$18

$9,895

7%

San Mateo

$4,407

$3,209

$25

$7,641

5%

Santa Clara

$14,241

$10,471

$83

$24,795

18%

Solano

$1,297

$681

$8

$1,986

1%

Sonoma

$3,601

$1,890

$21

$5,512

4%

Surrounding Counties

$4,269

$1,123

$26

$5,418

4%

Totals

$78,821

$60,352

$451

$139,625

100%

% Total

56.5%

43.2%

0.3%

100%
Source: (CoreLogic 2018); 2016 dollars
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Appendix Table 3: CoreLogic estimates
of insured loss for the M 7.0 HayWired
scenario mainshock (excluding fire and
sprinkler damage) ($ million)

Commercial
($ million)

Residential
($ million)

Automobile
($ million)

Total
($ million)

% of the Insure
Loss Total

Alameda

$8,994

$3,670

$36

$12,700

60%

Contra Costa

$1,727

$523

$0.40

$2,251

11%

Marin

$70

$95

~0

$165

1%

Napa

$57

$6

~0

$63

0%

San Francisco

$860

$97

~0

$956

5%

San Mateo

$692

$269

$0.20

$962

5%

Santa Clara

$2,997

$524

$0.40

$3,522

17%

Solano

$131

$7

~0

$138

1%

Sonoma

$242

$81

$0.10

$324

2%

Surrounding Counties

$73

$12

~0

$86

0%

Totals

$15,844

$5,286

$37

$21,167

100%

Source: (CoreLogic 2018); 2016 dollars
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Appendix Table 4: CoreLogic estimates
of incremental damage for each HayWired
aftershock (including fire and
sprinkler damage) ($ million)

Name

Total Damage adjusted for prior damage
($ million)

Uc523

$180

Sp504

$240

Ff558

$90

Fr510

$197

Ok542

$727

Pa621

$4,940

Mp552

$515

At511

$488

Pa569

$1,163

Pa522

$893

Pa526

$676

Mv598

$2,780

Cu640

$8,911

Sv535

$1,223

Sc509

$620

Pa501

$358
Source: (CoreLogic 2018); 2016 dollars
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Appendix Table 5: CoreLogic estimates of
incremental damage for all HayWired
aftershocks (including fire and
sprinkler damage) ($ million)

Commercial
($ million)

Residential
($ million)

Automobile
($ million)

Total
($ million)

% of the Insure
Loss Total

Alameda

$1,786

$710

$18

$2,514

11%

Contra Costa

$446

$89

$3

$538

2%

Marin

$19

$2

$0

$22

0%

Napa

$5

$1

$0

$7

0%

San Francisco

$342

$21

$2

$364

2%

San Mateo

$2,210

$1,187

$19

$3,416

14%

Santa Clara

$9,722

$6,702

$88

$16,513

70%

Solano

$48

$10

$1

$59

0%

Sonoma

$3

$0

$0

$3

0%

Surrounding Counties

$208

$40

$3

$250

1%

Totals

$14,789

$8,762

$134

$23,685

% Total

62.44%

36.99%

0.57%
Source: (CoreLogic 2018); 2016 dollars
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