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1 INTRODUCTION

This report was generated using SP3-SiteHazards of the SP3 Platform. It was created by aggregating publicly available
data at the specified site location with the goal of easily understanding and reporting on site hazards. Each data source
is cited and the report is subject to the limitations and accuracy of those data sources.

2 SITE LOCATION

Address: 123 Main Street, San Francisco, CA
Latitude: 37.79166°
Longitude: -122.39442°
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3 SITE STABILITY SUMMARY

The following summarizes the site stability results for each hazard category evaluated at this location. Each category is
assessed using the best available publicly-accessible data for the site.

Soil:
4.1 USGS Vs30 Database Soil Type C/D
4.2 California Geological Survey Vs30 (2015) D

4.3 U.S. Geological Survey Vs30 Boring Data for Nearby Sites -

Liquefaction:

5.1 Bay Area Liquefaction Very High Liquefaction Hazard
5.2 California State Liquefaction Liquefaction Hazard
Landslide:

6.1 U.S. Geological Survey Landslide - Induced by Causes Not in a mapped Landslide zone

Other than Earthquake, Shape Data
6.2 U.S. Geological Survey Professional Paper 1183, Landslide = Moderate Landslide Hazard
Overview
6.3 California State Landslide Not in a mapped Landslide zone
6.4 U.S. Geological Survey Landslide - Induced by Causes -
Other than Earthquake, Point Data

Fault Rupture:

There is no Fault Rupture data for the mapped region.

Tsunami:
7.1 Bay Area Tsunami Not in a mapped Tsunami zone
7.2 California State Tsunami Tsunami Inundation Zone

Dam Inundation:
12.1  Sutro Reservoir Not in a mapped Dam Inundation zone
12.2  Temescal, Lake Not in a mapped Dam Inundation zone
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4 SOIL

Definitions of Site Class

The site class bins used for assigning soil types are as follows:

Site Class Site Class Based on V g3¢* ASCE 7 Site Class Definition
(m/sec) V530 (m/sec)

A Hard Rock >1695 >1500
A/B A/B Boundary 1315-1695 -
B Rock 945-1315 760-1500
B/C B/C Boundary 660-945 -
C Very dense soil and soft rock | 460-660 360-760
C/D C/D Boundary 315-460 -
D Stiff soil 225-315 180-360
D/E D/E Boundary 165-225 -
E Soft clay soil <165 <180

*Non-overlapping ranges for known V s30 to define Site Class as proposed by Bozorgnia & Bertero, 2006.

Source: Earthquake Engineering: From Engineering Seismology to Performance-Based Engineering —
https://www.crcpress.com/Earthquake-Engineering-From-Engineering-Seismology-to-Performance-Based/Boz
orgnia-Bertero/p/book/9780849314391

The Vg3g value is a geotechnical parameter representing the average shear-wave velocity in the top 30 meters of a site
and can be used to characterize the soil type at a location. The USGS provides V g3p-based site class estimates from
geologic mapping data. Higher resolution data may be available from site investigations or regional databases.

4.1 USGS Vg3 Database Soil Type

The following soil types are estimated based on the topography of your site location.

The estimate of soil for this site is as follows:
V530 =314 m/s
Soil Class: C/D [315 - 460]

Source: U.S. Geological Survey, Global Vs3g Model — https://earthquake.usgs.gov/data/vs30
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4.2 California Geological Survey Vs30 (2015)

The following shows the Vs30 and soil Site Class from the California Geological Survey (2015 release).
Based on the map below, this site is in a Site Class D zone.

Source: California Geological Survey Vs30 (2015) — https://maps.conservation.ca.gov/cgs/informationwarehouse/
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4.3 U.S. Geological Survey Vs30 Boring Data for Nearby Sites

The following map provides any available soil boring data (with Vs30 estimates) for nearby sites. This comes from a
database of Vs30 boring data compiled by the U.S. Geological Survey and other governmental agencies for 3,020 sites
in the United States.

% O

Source: U.S. Geological Survey Vs30 Boring Data for Nearby Sites — https://earthquake.usgs.gov/data/vs30/us/
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5 LIQUEFACTION

Liquefaction areas are delineated with respect to the underlying geological materials in a particular area. These maps
are meant to provide information on where liquefaction may occur in a future earthquake (but not necessarily that it will
occur for this specific site). This map provides a pre-screening approach for liquefaction potential, but a site-specific
soil assessment would be needed if a more precise understanding of liquefaction potential is desired.

5.1 Bay Area Liquefaction

Based on the map below, this site is in a Very High Liquefaction Hazard zone.

0

Very Low Liquefaction Hazard

Low Liquefaction Hazard

Moderately Low Liquefaction Hazard
Moderate Liquefaction Hazard

High Liquefaction Hazard

Very High Liquefaction Hazard «
Variable Liquefaction Hazard

gooao

\ Q aay =R\

Source: Bay Area Liquefaction — https://abag.ca.gov/our-work/resilience
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5.2 California State Liquefaction

Based on the map below, this site is in a Liquefaction Hazard zone.

Bay S

[ No Liquefaction Hazard
[ Liquefaction Hazard «

Source: California State Liquefaction — https://maps.conservation.ca.gov/cgs/informationwarehouse/
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6 LANDSLIDE

Landslide susceptibility indicates the severity of seismically induced landslide potential in an area.

6.1 U.S. Geological Survey Landslide - Induced by Causes Other than Earthquake, Shape Data

Based on the map below, this site is not in a mapped Landslide zone.

Unmapped Area
[ No Landslide Hazard
[ Very Low Landslide Hazard
Low Landslide Hazard
Moderate Landslide Hazard
[ High Landslide Hazard
[ Very High Landslide Hazard

Source: U.S. Geological Survey Landslide - Induced by Causes Other than Earthquake, Shape Data — https://www.sciencebase.gov/ca
talog/item/61£326dfd34e622189b93308
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6.2 U.S. Geological Survey Professional Paper 1183, Landslide Overview

Based on the map below, this site is in a Moderate Landslide Hazard zone.

Unmapped Area
1 No Landslide Hazard
[ Very Low Landslide Hazard

Low Landslide Hazard

Moderate Landslide Hazard «
[ High Landslide Hazard
[ Very High Landslide Hazard

Source: U.S. Geological Survey Professional Paper 1183, Landslide Overview — https://pubs.usgs.gov/publication/pp1183
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6.3 California State Landslide

Based on the map below, this site is not in a mapped Landslide zone.
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Source: California State Landslide — https://maps.conservation.ca.gov/cgs/informationwarehouse/
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6.4 U.S. Geological Survey Landslide - Induced by Causes Other than Earthquake, Point Data

Unmapped Area

No Landslide Hazard

Very Low Landslide Hazard
Low Landslide Hazard
Moderate Landslide Hazard
High Landslide Hazard
Very High Landslide Hazard

goooEn

Source: U.S. Geological Survey Landslide - Induced by Causes Other than Earthquake, Point Data — https://www.sciencebase.gov/cata
log/item/61£326dfd34e622189b93308
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7 TSUNAMI

Tsunami inundation zones are determined by modeling a group of maximum considered tsunami events. It is noted that
these maps do not meet disclosure requirements for real estate transactions nor for any other regulatory purpose (please
see associated disclaimers from California Geological Survey).

7.1 Bay Area Tsunami

Based on the map below, this site is not in a mapped Tsunami zone.

A

[ Not a Tsunami Inundation Zone

%Q_v =3 Tsunami Inundation Zone

Source: Bay Area Tsunami — https://abag.ca.gov/our-work/resilience
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7.2 California State Tsunami

Based on the map below, this site is in a Tsunami Inundation Zone.
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Source: California State Tsunami — https://www.conservation.ca.gov/cgs/tsunami/maps#counties
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8 FAULT RUPTURE

Surface fault rupture (aka. fault rupture) is the result of fault movement that breaks to the surface of the earth either
suddenly during earthquakes, or slowly due to a process known as fault creep, and is the result of tectonic movement
that originates deep in the Earth.

No established fault rupture zones at this location. For this site, please refer to local government resources for fault
mapping.
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9 NEARBY FAULTS

9.1 U.S. Geological Survey Faults

This map shows known faults around this site.

San Fraxsco

Berkeley

Oakland A g N
A\ <N
\:\\

Source: U.S. Geological Survey Faults — https://www.usgs.gov/programs/earthquake-hazards/faults

Years shown in legend represent typical return period of characteristic earthquakes on the faults.
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10 GROUND SHAKING HAZARDS

The shaking hazard for your site is presented below in terms of peak ground acceleration (PGA) and spectral acceleration
(Sa) at periods 0.2s and 1.0s. Where available the shaking hazard is provided for the Site Class specific to this location
and site classes B/C and D. Each return period is also expressed as its probability of exceedance, and the 10% in 50-year
(design-basis) level is highlighted.

The Modified Mercalli Index (MMI) is also provided according to Trifunac & Brady (1975) based upon PGA. This
method is applicable to intensity levels between IV and X; lower intensity levels are approximate.

Exceedance Return This Site: C/D Baseline B/C Baseline D
Probability Period [yr]
PGA [g] Sao.o2s[g] Saios[g]l | PGA[g] Sag.os[g]l Saios[g]l | PGA[g] Sag.2s[g]l Saios [g]
50% in 30 years 43 0.1487 0.3616 0.1378 0.1129 0.2496 0.0670 0.1605 0.3997 0.1827
50% in 50 years 72 0.2090 0.5035 0.2036 0.1614 0.3603 0.0997 0.2203 0.5351 0.2659
50% in 75 years 108 0.2613 0.6369 0.2679 0.2080 0.4657 0.1321 0.2724 0.6606 0.3479
50% in 100 144 0.3053 0.7303 0.3239 0.2417 0.5466 0.1586 0.3135 0.7435 0.4128
years
20% in 50 years 224 0.3702 0.8961 0.4145 0.3040 0.6891 0.2061 0.3756 0.8916 0.5278
10% in 30 years 285 0.4113 0.9955 0.4741 0.3358 0.7684 0.2339 0.4144 0.9814 0.5944
10% in 50 years 475 0.5004 1.1999 0.6024 0.4149 0.9681 0.3008 0.4974 1.1521 0.7579
10% in 75 years 712 0.5749 1.3913 0.7258 0.4826 1.1231 0.3590 0.5654 1.3081 0.8919
5% in 50 years 975 0.6402 1.5386 0.8175 0.5346 1.2597 0.4076 0.6247 1.4438 1.0121
3% in 50 years 1642 0.7461 1.7872 0.9945 0.6334 1.5108 0.4997 0.7237 1.6396 1.2156
2% in 50 years 2475 0.8329 2.0109 1.1462 0.7140 1.7034 0.5716 0.8004 1.8084 1.3884
1.5% in 50 3308 0.9004 2.1857 1.2514 0.7684 1.8543 0.6285 0.8595 1.9382 1.5252
years
1% in 50 years 4975 1.0046 2.3929 1.4158 0.8521 2.0894 0.7184 0.9501 2.1366 1.7181
USGS Hazard Lookup

Hazard Edition: Conterminous US 2018
Site Class: C/D

Source: U.S. Geological Survey — https://earthquake.usgs.gov/hazards/interactive/
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11 SHAKE MAPS

Shake maps present the intensity of seismic shaking over geographic regions during significant earthquakes. The fol-
lowing map(s) provide information on the intensity of shaking demand from past seismic events that are pertinent to this
site. Note that these maps estimate the intensity of shaking between observed data points and that a specific site may
have experienced a different level of shaking in the event(s) presented below.
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11.1 1906 San Francisco Earthquake - M 7.8 (4/8/1906)

Based on the map below, this site is in an MMI IX Zone for this event.

=

Clayton

Deer Val‘

Mount Diablo
t Diablo Spate Park

Source: U.S. Geological Survey — https://earthquake.usgs.gov/earthquakes/events/1906calif/shakemap/

Metric  At-site value
MMI 8.6

PGA 048 g

PGV 66 cm/s
Sa(0.3s) 0.88 ¢g
Sa(1.0s) 0.84 ¢
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11.2 Loma Prieta Earthquake - M 6.9 (10/17/1989)

Based on the map below, this site is in an MMI VII Zone for this event.

Oakland
San Fr* )
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Source: U.S. Geological Survey — https://earthquake.usgs.gov/earthquakes/eventpage/nc216859#shakemap

Metric  At-site value
MMI 6.8

PGA 0.16 g

PGV 22 cm/s
Sa(0.3s) 0.36¢g
Sa(1.0s) 0.32¢g
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11.3 South Napa Earthquake - M 6.0 (8/24/2014)

Based on the map below, this site is in an MMI IV Zone for this event.

Source: U.S. Geological Survey — https://earthquake.usgs.gov/earthquakes/eventpage/nc72282711#shakemap

Metric  At-site value

MMI 3.8
PGA 0.04 g
PGV 6 cm/s

Sa(0.3s) 0.08 g
Sa(1.0s) 0.04 ¢
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11.4 Ground Shaking Scale Descriptions

Intensity Shaking Description/Damage
I Not felt Not felt except by a very few under especially favorable conditions.
II Weak Felt only by a few persons at rest, especially on upper floors of buildings.

Weak Felt quite noticeably by persons indoors, especially on upper floors of
buildings. Many people do not recognize it as an earthquake. Standing
motor cars may rock slightly. Vibrations similar to the passing of a truck.
Duration estimated.

Light Felt indoors by many, outdoors by few during the day. At night, some
awakened. Dishes, windows, doors disturbed; walls make cracking
sound. Sensation like heavy truck striking building. Standing motor
cars rocked noticeably.

Moderate Felt by nearly everyone; many awakened. Some dishes, windows broken.
Unstable objects overturned. Pendulum clocks may stop.

VI Strong Felt by all, many frightened. Some heavy furniture moved; a few in-
stances of fallen plaster. Damage slight.

VII Very Strong Damage negligible in buildings of good design and construction; slight
to moderate in well-built ordinary structures; considerable damage in
poorly built or badly designed structures; some chimneys broken.
Severe Damage slight in specially designed structures; considerable damage in
ordinary substantial buildings with partial collapse. Damage great in
poorly built structures. Fall of chimneys, factory stacks, columns, mon-
uments, walls. Heavy furniture overturned.

Violent Damage considerable in specially designed structures; well-designed
frame structures thrown out of plumb. Damage great in substantial build-
ings, with partial collapse. Buildings shifted off foundations.

Extreme Some well-built wooden structures destroyed; most masonry and frame
structures destroyed with foundations. Rails bent.

Source: U.S. Geological Survey — https://www.usgs.gov/programs/earthquake-hazards/modified-mercalli-intensity-scale
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12 DAM INUNDATION

An Inundation map shows flooding that could result from a hypothetical failure of a dam or its critical appurtenant
structure.

12.1 Sutro Reservoir

Based on the map below, this site is not in a mapped Dam Inundation zone.

¥ =1 Dam Inundation Zone

Source: Sutro Reservoir — https://fmds.water.ca.gov/webgis/?appid=dam_prototype_v2
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12.2 Temescal, Lake

Based on the map below, this site is not in a mapped Dam Inundation zone.

=1 Dam Inundation Zone

Source: Temescal, Lake — https://fmds.water.ca.gov/webgis/?appid=dam_prototype_v2

SP3 | Where Research Meets Practice Page 25 of 25


https://fmds.water.ca.gov/webgis/?appid=dam_prototype_v2

	Introduction
	Site Location
	Site Stability Summary
	Soil
	USGS Vs30 Database Soil Type
	California Geological Survey Vs30 (2015)
	U.S. Geological Survey Vs30 Boring Data for Nearby Sites

	Liquefaction
	Bay Area Liquefaction
	California State Liquefaction

	Landslide
	U.S. Geological Survey Landslide - Induced by Causes Other than Earthquake, Shape Data
	U.S. Geological Survey Professional Paper 1183, Landslide Overview
	California State Landslide
	U.S. Geological Survey Landslide - Induced by Causes Other than Earthquake, Point Data

	Tsunami
	Bay Area Tsunami
	California State Tsunami

	Fault Rupture
	Nearby Faults
	U.S. Geological Survey Faults

	Ground Shaking Hazards
	Shake Maps
	1906 San Francisco Earthquake - M 7.8 (4/8/1906)
	Loma Prieta Earthquake - M 6.9 (10/17/1989)
	South Napa Earthquake - M 6.0 (8/24/2014)
	Ground Shaking Scale Descriptions

	Dam Inundation
	Sutro Reservoir
	Temescal, Lake


