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ABSTRACT

The Land Use Portfolio Model (LUPM) software was developed by the United States
Geological Survey (USGS) Geography Discipline to be used by communities to
determine the potential benefits of their investment in various measures that could
be undertaken to mitigate the risk from natural hazards. The goal of this project was
to obtain information and data used by communities to make hazard mitigation
decisions. This information will be used in LUPM in order to assess the impact an
LUPM analysis could have had on those decisions. After a lengthy search was
conducted, it became apparent that the data necessary to run LUPM was not readily
available for a variety of reasons. We recommend that the USGS collaborate with a

local government or agency that could act as a case study for this project.

INTRODUCTION

Background

The United States Geological Survey (USGS) Geography Discipline has been
developing the Land Use Portfolio Model (LUPM) software over the past several
years. The model employs a quantitative approach to estimate the potential benefits
of investment in alternative mitigation measures for various hazard scenarios. This
software could be a useful tool for communities to use when creating mitigation

plans for natural hazards.

By preparing plans for hazard events and implementing the mitigation measures
outlined in those plans, communities hope to prevent loss and damage from natural
hazards. Currently, the Federal Emergency Management Agency (FEMA) distributes
software called HAZUS-MH (Hazards U.S., Multi-Hazard) that can estimate losses
from potential hazards. FEMA offers grants to communities, which require them to
develop hazard mitigation plans, and HAZUS is often used in this process.

LUPM takes into account damage and loss estimates, such as those generated by



HAZUS, as well as estimated levels of risk and the monetary values associated with
mitigation. By then allowing communities to compare and combine various
mitigation options, LUPM should offer a way for them to maximize their investment

potential.

This Study
The initial objectives of our study were to collect data and information on past
natural hazard mitigation decisions made by communities, and then, by running
scenarios through LUPM, evaluate the effect an LUPM analysis could have had on
those decisions. More simply put, we researched how communities decided what
mitigation measures to undertake and then how those measures fared during a
natural hazard.

The specific types of data that were searched for, based on our
understanding of the inputs needed to run LUPM, are as follows:

1. The probability that a natural hazard event will occur

2. The conditional probability of damage to an area, given an event

3. The assets and asset values in a community

4. The cost of mitigation

5. Mitigation effectiveness



Hazard Mitigation Research Regions

This map indicates our estimated research
level in California counties. Specific cities we
researched are indicated with a green dot:
Manteca, Modesto, Petaluma, San Jose, Santa
Cruz and Yuba City. The nine counties
included in the Association of Bay Area
Govemments (ABAG) are highlighted with an
orange outline For detailed information about
these research regions, please refer to the
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Figure 1: Map of our research area showing the level of research by county.




RESEARCH PROCESS

Methodology

The search for data began with an Internet search. Each group member did a
preliminary Google search to assess what could be found easily. In particular, we
researched the hazard mitigation plans of local governments, generally cities or
counties. In this phase and throughout our research, we focused on California, and
generally counties that were local to us. We also started contacting people we knew

in organizations or fields that might be helpful to us.

Next we broke up our research area by county, with each group member searching
within specific counties. This included finding contacts in the communities that
might have access to county documents or other background information, and
looking for information on community websites. We developed an email template
(see attachment) to send to counties and our other contacts. Within our search
areas, we eventually decided that researching specific hazard events might be
fruitful. Because wanted the option of using HAZUS to help create loss estimates, we
limited our hazard searching to those hazards that are used in HAZUS, which are
earthquakes, hurricane winds, and floods.

Our last phase of research involved going to libraries to find historical plans and

other background documents.

Our initial search area included Santa Cruz, Shasta, Santa Clara, Alameda, San
Francisco, San Mateo, Sonoma, Sutter, and Contra Costa counties. Our expanded
county search included Alameda, Contra Costa, Humboldt, Los Angeles, Marin,
Monterey, Napa, Riverside, Sacramento, San Bernardino, San Francisco, San Joaquin,
San Mateo, Santa Clara, Santa Cruz, Shasta, Solano, Sonoma, Stanislaus, Sutter, and

Trinity counties (see Figure 1).



Initial Internet Search

In almost every community we searched, there was either a current plan available or one
was in development. However, the current plans gave no data on past hazard events or
mitigation measures. They also did not include documentation of the analyses or specific

information used to develop the plan.

There were organizations that we came across in our Internet search that seemed as
though they should have access to the kind of data we needed. These organizations
included: Bay Area Automated Mapping Association (BAAMA), Association of Bay
Area Governments (ABAG), California Spatial Information Library (CaSIL), The
California Emergency Alert System (CalEMA), Community Action Plan for Seismic
Safety (CAPSS), and San Francisco Planning and Urban Research Association (SPUR).

During this initial phase, one group member focused on Sonoma County and found a
poster, Loss Avoidance Study: Northern California Flood Mitigation, describing a
project done by FEMA about floods in the city of Petaluma. This project had
involved calculating the return on mitigation investment for the city, and therefore
may have required very similar data to what would be needed to run LUPM. After
looking for the report itself, two dense text documents were found that that gave the

overview and methodology of the project (see the Useful Data section).

A 1998 report on flood control measures taken by the city of Petaluma was found as
well. This listed past mitigation plans, but the plan themselves were not found. Had
we been able to successfully contact someone in Sonoma County, those documents
might have been available. This report also mentioned the California State
Mitigation Assessment Review Team (SMART), which assesses natural hazard

mitigation project performance after a disaster.

Searches of the CalEMA and SPUR websites were informative but did not lead to the



data we needed for LUPM. SPUR has a section discussing disaster planning, and
CalEMA had information about hazard mitigation grants as well as a link to the

hazard mitigation plan for the State of California.

Approaching Known Contacts

Our first contact was Matt Price who works in the GIS department for Santa Cruz
County. He was able to provide us with a few PDF maps that the county had
produced showing different threats for most of the county. These maps also
provided a cost associated with mitigation for these areas. This seemed to be a
promising path, so we inquired about the data used to produce these maps. Matt
directed us to contact Gulla Gisladottir, an assessor for Santa Cruz County, but he
noted that he did not believe they would provide the data linked to the map. An

email was sent to Gulla Gisladottir, but there was no response.

We were directed to contact Map Sales at the USGS for possible data. When a call
was made, we were directed to call back and speak with another person named
Matt, who was supposed to work on Thursdays. However, calls were made on
multiple Thursdays with no success, and the person we spoke to on those calls said
that no one by that name worked there. We asked the person with whom we were
able to speak if they had any ideas where we could find the data we needed, and

they did not have any idea.

One of our group members has taken courses by professors in the field of Urban
Planning. He approached these professors with questions of where to search. John
Davidson, professor of Urban Planning and Urban Planner for the City of San Jose,
led him to the San Jose General Plan, specifically the chapter on Goals and Policies.
This proved to be another plan for future or present hazard mitigation, much like

we had found during our initial search process.



He also suggested we contact his University office partner Hing Wong, a senior
regional planner for the Association of Bay Area Governments (ABAG). Mr. Wong
suggested that we try contacting two of his colleagues, Jeanne Perkins and Danielle
Hutchings, who both work with earthquake issues for ABAG. The details of our

contact with these people are discussed below.

We also spoke to John Williams, Professor of Geology at San Jose State and a retired
Geologic Engineer. Dr. Williams gave us contact information for a Graduate student
from the Geology department who had done thesis work on mitigation for
earthquakes, Nan Shostak. We spoke to Ms. Shostak on the phone, and she also
suggested we talk to Jeanne Perkins of ABAG. She also mentioned Jack Boatwright
with the San Francisco Community Action Plan for Seismic Safety (CAPSS). When
we searched for him through CAPSS, we did not find any contact information for
him, and so did not contact him. At the end of our research we found that he is a

seismologist with USGS, so we did include his information at the end of this report.

Searching by County

Santa Cruz

In addition to Matt Price in the Santa Cruz County GIS department, we approached
the County Assessor’s Office because it was reported to play a significant role in the
creation of mitigation plans. However, we were unsuccessful making contact with

anyone at the Santa Cruz County Assessor’s Office.

Shasta

We called Leslie Morgan with the Shasta County assessor's office, and also emailed
the general GIS webmaster on the Shasta County website (using the contact form
provided on the Shasta County website). We did not get a reply from either of these

contacts.



Santa Clara

One group member visited the front desk of the Santa Clara County Planning and
Building Inspection Department, where the front desk clerk was very helpful in
trying to think of people in this department that might have had access to the to the
kind of data we were searching for. He came up with the names of three people, but
none of them were available to talk in person that day. We left with their contact

information and sent our template email to each one.

The first was Judy Saunders, Assistant Fire Marshal for Santa Clara County. She
responded with a link to The California Department of Forestry and Fire Protection
website and their hazard tracker page. This site contains an immense amount of
information on fire analysis in California. We were unable to find the data we were
looking for, but with more time devoted to this site we think there could be some

useful data here.

The second contact was Daren Wardell, Senior Building Inspector for Santa Clara
County. He responded to our email by saying, “We’'ll need to look into this further,”
and that he would be out of the office for the next two weeks. Mr. Wardell seemed
willing to help, so we emailed him again before and after he would have returned to

his office, but unfortunately we did not hear back from him again.

The third person emailed was Bill Shoe, the Principal Planner for Santa Clara

County, but we got no response.

San Bernardino and San Mateo

An email was sent to the San Mateo and Riverside County planning offices at the
address listed for “general information” on their websites. No one at San Mateo
County responded. However, we got a reply from Damian Lanning at the

Transportation Land Management Agency for Riverside County. He sent a link to the
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county’s GIS download site. This had many data layers and tables for public use, but

none of them had the information we were looking for.

Contra Costa

Online, we found notes from a meeting discussing the current hazard mitigation
plan of Contra Costa County, which listed Susan Roseberry as the Contra Costa
County Emergency Planning Coordinator. It said she should be contacted with
questions regarding the plan. An email was sent asking if she would be able to share
the kinds of data that was used to create the current plan. She replied that the
current LHMP had been created by a consultant, Tetra Tech, and put us in contact
with a man named Rob Flaner at this firm. An email was sent to him, but he did not

respond.

Stanislaus

We contacted two planners from Stanislaus County. Emily Pino-Williams, a former
Assistant Planner for the City of Riverbank was responsible in some mitigation
planning while working there. A lengthy conversation with her was enlightening as
to the process of mitigation planning in small communities, as well as data storage
for historic mitigation information. She let us know that the necessary data may not
be readily available. In her experience it was in multiple locations within the
planning department. It was not organized and often it may not be apparent where
to look for specific information. It would most likely have to be gleaned from
several documents. The other planner we contacted was a planner for the

Stanislaus Council of Governments (StanCOG), but we got no response.

San Francisco, Los Angeles, and Sacramento
We were able to find current mitigation plans or plans in progress for these three
counties. However, we were unable to find historic mitigation plans or mitigation

data. A lengthy mitigation plan for Los Angeles County was found, which contained
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data but not the data we were looking for. We were able to find some data
concerning losses in the San Francisco Mitigation Plan. We also researched the
Sacramento Area Flood Control Agency (SAFCA), which seemed to provide some
useful mitigation data. We were unable to pull out the data we needed, but with

further research it could be possible to derive the necessary data.

ABAG

During our initial search we came across ABAG, and while it seemed as though it
would be a good resource for our purposes, we did not find the kind of data we
needed on their website. However, we were advised by several people to pursue
this, and since two people had suggested Jeanne Perkins at ABAG as a resource, we

gave her a call.

Ms. Perkins explained that it is only recently that the Federal Government has
offered grants for hazard mitigation to local governments and in order to qualify
they had to prepare a detailed hazard analysis for the region, known as a Local
Hazard Mitigation Plan (LHMP). These analyses usually involved running HAZUS in
order to estimate the economic losses affiliated with potential hazards. Ms. Perkins
thought that unless the grant had been approved for the region, the report and data
would most likely not be publicly available. She also pointed us towards CalEMA.
The other person we contacted at ABAG, Danielle Hutchings, responded to our email
with three links to specific pages within the ABAG website. Unfortunately, it seems
that the ABAG website was undergoing some interface changes at that time
(September), and so many of these links were broken. However a recent visit of the

ABAG site showed that many of the links had been updated.

The first, http://quake.abag.ca.gov/mitigation, has several links to documents and

tables outlining the details of the LHMP requirements. Although very informative for

future hazard planning, none of these links seem to lead to useful data for our
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purposes. The second, http://quake.abag.ca.gov/infrastructure, led to

transportation-specific losses from earthquakes focusing mostly on road closures,

which was also was not what we were looking for. The third link Ms. Hutchings sent,

http://quake.abag.ca.gov/housing/losses/, seemed promising, especially the link
titled “Survey of Existing Mitigation Efforts” under the Mitigation Planning heading.
We have tried to return to this link and we are unable to find it. It seems that ABAG

is still updating their site.

Library Search

We searched the San Jose Library for books or documents on natural hazard
mitigation in California and found a couple things we thought would prove helpful.
The first book, Practical Lessons from the Loma Prieta Earthquake, gave detailed
accounts of damages that occurred during this 1989 earthquake and various
discoveries on construction materials and techniques that failed as a result. This
information was useful for understanding the need for mitigation, but the book did

not describe any measures taken toward implementing them.

We also read excerpts from California Earthquakes: Science, Risk and the Politics of
Hazard Mitigation which gives details on California State and local government’s
efforts toward analyzing earthquake damage and organizing appropriate mitigation
to reduce damages in the future. One section in chapter nine, Earthquake Hazard
Mitigation in California, seemed particularly helpful, as it mentions Los Angeles’s
retrofitting efforts for types of buildings that were severely damaged in the 1971

San Fernando earthquake.

We checked the references for this section, hoping they would lead to more details.
The author referenced many L.A Times articles, which are listed below, but we were
unable to find them because of limited archives. He also referenced The Politics and

Economics of Earthquake Hazard Mitigation: Unreinforced Masonry Buildings in
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Southern California. We were able to find this, but only find in a poorly scanned PDF

format, which made it difficult to review.

Searching by Hazard

One of the hazards we focused on in our searching was flooding. We thought that
floods were a very common type of hazard and even small communities would have
to have some kind of flood plan. A search for “California flood” on Google got us to
the California Department of Water Resources Data Exchange Center, which seemed

extremely promising, but after searching on their site we did not find anything.

The next step was to search for news of hazards in specific cities. The Wikipedia
article on floods in California had great information and a list of cities that had had
floods. We were particularly interested in Manteca and Modesto, since they had
suffered multiple floods over many years and would almost certainly have had to do
some kind of mitigation. A search for “Manteca flood” and “Manteca flood plan”
found a 2009 article in the Manteca Bulletin that was helpful in outlining the kinds
of improvements that needed to be made but did not give any real specifics. SAFCA
was found to have a good list of the history of Sacramento area floods, and showed

other communities in the area that had experienced multiple floods.

Olivehurst was one city that was affected by floods in both 1986 and 1997, so we
decided to research that. Olivehurst is a very small community southeast of Yuba
City, which is in Sutter County. We were able to find the current Yuba City flood
plan, but did not find any historical projects. However, a website on the history of
Sutter County did provide some detailed flood information. We also found the
website for the Sutter Butte Flood Control Agency (SBFCA), which is an agency
composed of the Counties of Butte and Sutter, the Cities of Biggs, Gridley, Live Oak
and Yuba City, and Levee Districts 1 and 9.
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An email was sent to the SBFCA on October 27, saying that we were specifically
interested in the kinds of mitigation decisions Yuba City and Sutter County in
general has made response to the floods of 1987 and 1996 and the flood plans that
were created by that community during that time. We also called and left a

message.

We got a call back on November 22 from Sarah Modeste, a staff analyst with the
organization. Ms. Modeste said they had only been in existence since 2007 and did
not have historical docs on hand. She said that she would ask another staff member
who knew more about area history and get back to us, but we have not received an

email from her.

USEFUL DATA FOUND

This section includes citations for documents that seemed especially useful and a

summary or sample of the kind of data found in them.

1. Santa Clara Valley Water District, October 1995. Flood Protection in Santa Clara
County through 2010: An overview of program scope and revenue options for the North

Central and Central Zones. See attachment.

(Example)
101 Miller Reach, Completed Nov 1992
Project costs: $10,487,521
With this flood control project completed:
Estimated 1% Flood Damage Expected: $21 Million

Number of Homes and Buildings Flooded: 1,600 structures
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2. Alesch, Daniel J. and William J. Petak. 1986. The Politics and Economics of Earthquake
Hazard Mitigation: Unreinforced Masonry Buildings in Southern California. Institute of
Behavioral Science, University of Colorado.

http://www.preventionweb.net/files/1062 mg43.pdf

This book outlines the process by which communities assess and mitigate
earthquake risk. It has chapters devoted to risk, types of mitigation, and costs; the
development of earthquake mitigation policies in three community case studies,
which includes an explanation of how ordinances took shape and the ways in which
communities developed “hazard indices” to asses the vulnerability of structures; and

the impacts to the communities after ordinances were adopted and updated.

3. U.S. Army Corps of Engineers, June 3, 1968. Mad River, Humboldt and Trinity
Counties, California. Letter from the Secretary of the Army. Transmittal. See

attachment.

This is a USACE document that discusses the history and character of flooding
in these counties, as well as improvements made by various agencies in order
to mitigate flooding. It includes appendices which outline the methodology

used to estimate potential flood damages.

(Example)
Type and Value of Improvements, 1968: $14,500,000
Damages:
1953 Flood: $1,564,000
1955 Flood: $1,728,000
1964 Flood: $5,824,000
Standard Project Flood (est. 1968): $8,550,000
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USACE constructed new levees, improved existing levees.

Completed November 1955,Cost: $191,000

As aresult of 1955 floods, USACE constructed and strengthened levees.
Completed 1963, Cost: $385,000 (Federal), $60,000 (non-Federal)

4. FEMA, June 2009. Loss Avoidance: Northern California Flood Control Mitigation.
Loss avoidance project done by FEMA about floods in the city of Petaluma.
http://www.fema.gov/library/viewRecord.do?id=3656 (poster)

http://www.fema.gov/library/file?type=originalAccessibleFormatFile&file=loss_av
oidance_study_northern_california_flood_control_mitigation_part_1_unlocked.txt&fil
eid=5540e760-ef07-11de-8441-001cc456982e

http://www.fema.gov/library/file?type=originalAccessibleFormatFile&file=loss_av
oidance_study_northern_california_flood_control_mitigation_part_2_unlocked.txt&fil
eid=b1828d20-8022-11de-bb9e-001185636fb7

Abstract: The Federal Emergency Management Agency (FEMA) developed a
loss avoidance methodology to evaluate the effectiveness of the mitigation
projects. The methodology is based on the analysis of actual events that have
occurred in the project study area since project completion. It determines
losses avoided by comparing damage that would likely have been caused by
the same storms without the project with damages that actually occurred with

the project in place.

5. Michael R. Boswell, William J. Siembieda, and Kenneth C. Topping" March 10, 2010.
Post-Disaster Assessment of the Performance of Hazard Mitigation Projects: The
California SMART Approach.
http://www.fujipress.jp/finder/xslt.php?mode=present&inputfile=DSSTR0005000
20006.xml
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Abstract: California’s SMART (State Mitigation Assessment Review Team)
program for assessing natural hazard mitigation project performance after a
disaster is a method of integrating multiple state agencies’ expertise into a
working tool for assessing the value of public investments in risk reduction.
The intent of the SMART program is to provide the California Emergency
Management Agency with information about the performance of publicly
financed mitigation projects so that it can better allocate future funding and
improve the overall safety of California.... In order to test the SMART system,
a pilot study was conducted using the Yountville Flood Barrier Wall Project

performance during a 2005 flood on the Napa River.

6. From History of Levee District One, http://www.leveedistrictl.com/history.html

Accessed November 2010.

“In 1987, Levee District One obtained funds from the state of California for
levee repairs. Levee District One let a contract to construct a chimney blanket
on the side of the levee which started at the old county hospital and south to
the fifth street bridge in Yuba City. This construction adds great strength to
the side of the levee and should water seep through, it cannot carry the dirt
through the blanket. This same procedure was used at Shanghai Bend the
same year. At Star Bend, we constructed a filter trench where we had
dangerous boils. Water may still seep under the levee; however no dirt will
carry through the filter in the trench. The above work was all done at a cost
of nearly 3.5 million dollars in 1986 money.

In the summer of 1994, a filter seepage pipe was installed from the Shanghai
Bend Road north about one mile. In the flood of 1997, this seepage pipe
worked very well. In December 1996, another event occurred like the 1955

and 1986 events.”
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DISCUSSION

Initially, the search for data was meant to be only one piece of a larger project that
would have included conducting LUPM runs and providing an assessment of its
potential usefulness for use in hazard mitigation decisions. However, finding the
kind of information needed to run LUPM proved to be so difficult that it became
worthwhile to report on the search process itself. Unfortunately, the potentially
useful data presented in this report was found too late for us to do a meaningful

assessment of LUPM, given our time limitations.

Our research focused not only on looking for the data itself, but also doing research
to figure out where to look for that kind of information. The Internet was a logical
place to start, and while this was very helpful at generating contact names and
potential regions to research, it became apparent that seemingly no communities or
agencies were putting up on a website any information on background analysis used
to make hazard mitigation planning decisions. Even once we were able to focus on
ostensibly productive sources, other kinds of roadblocks were encountered. These
included difficulty in communicating to our contacts the function of LUPM and the
kind of data we were looking for, a lack of willingness to share data, and a general

lack of responsiveness to our requests for information.

The Internet is a tricky place to perform research, since websites are being
constantly updated and changed. For instance, in the process of re-accessing links
to include in this report, it was discovered that the ABAG website had changed
significantly within the last few months. During the initial search phase in
September, some of the links were dead and led nowhere. However, by late
November, the interface on the ABAG site had been significantly changed and those
previously dead links went to areas of information that might have been extremely
useful had they been accessible earlier in our project.
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In addition, not much historical data seems to find its way onto the Internet. During
our searching, we were able to find many current hazard mitigation plans. Most of
these plans included a general description of hazards that could be expected and
should be prepared for. Rarely were the calculated probabilities of an event or the
monetary values associated with mitigation listed. While property values can be
estimated, it would have been more helpful to use the same data that communities
had used. What would have been most helpful were historic hazard mitigation
plans that were in place before a disaster occurred. Through extensive Internet

searching, it became more and more apparent that these plans were not online.

We often focused on researching subjects for long amounts of time that produced
little or no results. For example, searching for news on specific flood events in
Petaluma produced articles from Petaluma local newspapers. While these had
interesting anecdotal information they were rarely specific enough to be useful, but
it took a fair amount of time and effort to draw that conclusion. Many of the people
we contacted had very helpful suggestions on places to search and other people to
talk to on where to search. However, these tips would often lead us back to places

that we had already researched or to people that we had already talked to.

When we were able to contact people that seemed to play an important role in the
creation on plans, we did run into difficulty communicating to them what we needed
for this project. For example, our team member who spoke with Jeanne Perkins at
ABAG found the conversation discouraging. When he explained the design and
purpose of LUPM, she mentioned HAZUS and FEMA'’s other software, Benefit-Cost
Analysis, and wondered why the USGS would bother creating LUPM when those
other software tools are available. Attempts to clarify the specific portfolio-

modeling function of LUPM did not help.
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Also, it seems that communities will often contract out the creation of their
mitigation plans to consultants. While Susan Roseberry at Contra Costa County
seemed eager to help, she didn’t seem to know a whole lot of the details that had
gone into the writing of this plan, and referred us to their consultant. We contacted
this consultant and never got a response. However, it seems likely a private
consulting firm would be unable to release any data to us without permission, which
might be difficult to secure from a county or agency without a specific data request.
In addition, consulting companies that may have helped to create plans years ago
may no longer exist or may not have kept the information or analysis used to

generate the plan.

It should also be noted that for this project, we kept our focus area in California and
the majority of the counties contacted or researched were in the Bay Area. The
intent behind this was to give us the option of traveling to those communities and
doing research in person if we were able to arrange meetings with county
representatives. However, it is possible that other states or areas of the country

would have more historical information available.

CONCLUSION

Upon reflection, it is clear that our most fruitful research occurred in libraries, when
we found copies of historical documents themselves. The most useful of these were
studies that communities had already undertaken in order to assess their own
mitigation record. Given the length and difficulty of our research process, we
recommend that the USGS find a local government or agency that would be willing
to collaborate with them and act as a case study for this project. Members of the
USGS staff would probably have an easier time contacting people and maintaining

those relationships, since communities would most likely respond to the authority
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of that organization.

CONTACTS, REFERENCES, AND WEBSITE LINKS

LUPM Documentation and Literature
Richard Taketa, Peter Ng, and Makiko Hong. Land-Use Portfolio Modeler, Version
1.0— Software Documentation and Tutorial

http://pubs.usgs.gov/tm/tm11c4/tm11-c4.pdf

Laura B. Dinitz, 2008. Applying the Land Use Portfolio Model to Estimate Natural-
Hazard Loss and Risk—A Hypothetical Demonstration for Ventura County, California
http://pubs.usgs.gov/of/2008/1309/

USGS
Jack Boatwright, senior seismologist at USGS

boat@usgs.gov, 650-329-560

San Jose State University
John Williams, Professor of Geology and retired Geologic Engineer

williams@geogsun.sjsu.edu

John Davidson, Urban Planning Instructor and Urban Planner for City of San Jose.

john.davidson@sanjoseca.gov

Nan Shostak, Geology Graduate student who focused on Earthquake mitigation.

nshostak@aol.com
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http://pubs.usgs.gov/tm/tm11c4/tm11-c4.pdf
http://pubs.usgs.gov/of/2008/1309/
mailto:nshostak@aol.com

ABAG
Hing Wong, a senior regional planner for ABAG

hingw@abag.ca.gov

Jeanne Perkins, hazards consultant for ABAG

jeannep@abag.ca.gov, (510) 464-3934

Danielle Hutchings, earthquake and hazards specialist for ABAG
danielleh@abag.ca.gov, (510) 464-7951

http://quake.abag.ca.gov/mitigation

http://quake.abag.ca.gov/infrastructure

http://quake.abag.ca.gov/housing/losses/

Santa Clara County
Bill Shoe, Santa Clara County Principal Planner

bill.shoe@pln.sccgov.org

Daren Wardell, Santa Clara County Senior Building Inspector

Daren.Wardell@pln.sccgov.org

Judy Saunders, Santa Clara County Assistant Fire Marshal

judy.saunders@pln.sccgov.org, (408) 299-5761

The California Department of Forestry and Fire Protection website:

http://frap.fire.ca.gov/projects/hazard /tracker.html
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http://quake.abag.ca.gov/infrastructure
http://quake.abag.ca.gov/housing/losses/
http://frap.fire.ca.gov/projects/hazard/tracker.html

San Jose General Plan and the chapter on Goals and Policies
(http://www.sanjoseca.gov/plannin 2020 text/Pdf version/2009/GPChp4 20
09-12-01.pdf).

Santa Cruz County
Matt Price, GIS coordinator Santa Cruz County ISD400@co.santa-cruz.ca.us

Gulla Gisladottir, county assessor Santa Cruz County ASR127@co.santa-cruz.ca.us

San Mateo County

San Mateo County Planning

plngbldg@co.sanmateo.ca.us

Riverside County
Riverside County TMLA
http://www.rctlma.org/online/content/email tlma staff.aspx?tlmawebmaster&TL

MA%20Webmaster

Shasta County
Leslie Morgan, county assessor Shasta County 530-225-3600
GIS webmaster, Shasta County

http://www.co.shasta.ca.us/html/GIS /gis contact form.htm

GIS download site: http: //www.rctlma.org/online/content/gis downloads.aspx

Los Angeles County
Los Angeles County Hazard Mitigation Plan
http://lacoa.org/PDF /hazmitgplan.pdf

Stanislaus County
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http://www.sanjoseca.gov/planning/gp/2020_text/Pdf_version/2009/GPChp4_2009-12-01.pdf).%5Bdo
http://www.sanjoseca.gov/planning/gp/2020_text/Pdf_version/2009/GPChp4_2009-12-01.pdf).%5Bdo
mailto:plngbldg@co.sanmateo.ca.us
http://www.rctlma.org/online/content/email_tlma_staff.aspx?tlmawebmaster&TLMA%20Webmaster
http://www.rctlma.org/online/content/email_tlma_staff.aspx?tlmawebmaster&TLMA%20Webmaster
http://www.co.shasta.ca.us/html/GIS/gis_contact_form.htm
http://www.rctlma.org/online/content/gis_downloads.aspx
http://lacoa.org/PDF/hazmitgplan.pdf

Stanislaus County Hazard Mitigation Plan

http://www.stanoes.com/mjhmp.shtm

The Stanislaus Council of Governments

http://www.stancog.org/

Alameda County
Alameda County Hazard Mitigation Plan (in progress)

http://www.acgov.org/mitigationplan.htm

Sacramento County
Sacramento County Multi-Hazard Mitigation Plan Mitigation Capability Assessment
http://www.msa2.saccounty.net/dwr/Drainage/Section%204-

3%20Capablity%20Assessment3rdFinal.pdf

San Francisco County
San Francisco Hazard Mitigation Plan

http://www.abag.ca.gov/bayarea/eqmaps/mitigation/SanFrancisco-Annex.pdf

Sonoma County
Central Petaluma Specific Plan chapter on Flooding and Noise

http://cityofpetaluma.net/cdd/pdf/cpsp/cpsp/cpsp-chap7-flooding-and-noise.pdf

Report on Flood Control Impacts in Petaluma:

http://sscrcd.org/pdf/App.D-Flood%20Control%20Impacts web.pdf

Sutter and Butte Counties

Sutter Butte Flood Control
info@sutterbutteflood.org
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http://www.stanoes.com/mjhmp.shtm
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http://www.acgov.org/mitigationplan.htm
http://www.msa2.saccounty.net/dwr/Drainage/Section%204-3%20Capablity%20Assessment3rdFinal.pdf
http://www.msa2.saccounty.net/dwr/Drainage/Section%204-3%20Capablity%20Assessment3rdFinal.pdf
http://www.abag.ca.gov/bayarea/eqmaps/mitigation/SanFrancisco-Annex.pdf
http://cityofpetaluma.net/cdd/pdf/cpsp/cpsp/cpsp-chap7-flooding-and-noise.pdf
http://sscrcd.org/pdf/App.D-Flood%20Control%20Impacts_web.pdf
mailto:info@sutterbutteflood.org

Books
Geschwind, Carl-Henry. 2001. California Earthquakes: Science, Risk and the Politics of
Hazard Mitigation. The John Hopkins University Press, Baltimore, Maryland.

National Research Council. 1994. Practical Lessons from the Loma Prieta Earthquake.

National Academy Press, Washington D.C.

Alesch, Daniel J. and William J. Petak. 1986. The Politics and Economics of Earthquake
Hazard Mitigation: Unreinforced Masonry Buildings in Southern California. Institute
of Behavioral Science, University of Colorado.

http://www.preventionweb.net/files/1062 mg43.pdf

Other Websites
California State hazard mitigation plan:

http://hazardmitigation.calema.ca.gov/plan/state multi-

hazard mitigation plan shmp

Hazard data: http://hazardmitigation.calema.ca.gov/mapping and analysis

ABAG local hazard mitigation_http://quake.abag.ca.gov/mitigation/

Cal-Atlas http://www.atlas.ca.gov/download.html

BAAMA http://www.baama.org/
The DWR California Data Exchange Center: http://cdec.water.ca.gov.

CAPSS.org

Spur.org

CalEma: www.oes.ca.gov

Fema.gov
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http://www.preventionweb.net/files/1062_mg43.pdf
http://hazardmitigation.calema.ca.gov/plan/state_multi-hazard_mitigation_plan_shmp
http://hazardmitigation.calema.ca.gov/plan/state_multi-hazard_mitigation_plan_shmp
http://www.baama.org/
http://cdec.water.ca.gov/
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L.A. Times articles (referenced in California Earthquakes: Science, Risk and the Politics
of Hazard Mitigation):

Erwin Baker, “Council OKs Earthquake Safety Study,” LAT, Oct. 25, 1979, Il:1.

Claire Spiegel, “7,876 Brick Buildings in L. A. Predate Quake Codes,” LAT, Nov. 25, 1979,
I:1, 3.

Erwin Baker, “Cost of Reinforcing Old Buildings Told,” LAT, June 18, 1980, ll:l, 8.

Paul Manuele, “Proposed Ordinance Will Require Upgrading of Unsafe Structures,” LAT,
July 27, 1980, 1X:37, 39

Erwin Baker, “Quake Standards for Old Buildings Urged,” LAT, Dec. 5, 1980, 11:9.

Erwin Baker, “Quake Safety Ordinance for Masonry Buildings Gaines,” LAT, Dec. 17,
1980, I:1, 22.

Erwin Baker, “400 Renters Assail Quake Safety Ordinance, Tell Fears for Eviction,” LAT,
Dec. 24, 1980, II:1, 2.

Joanne Sweeney, “Council Will Act on Tougher Quake Standards,” LAT, Jan. 5, 1981, Il
2,8.

Harry Weinstein, “ New Quake Safety Standards Enacted,” LAT, Jan. 8, 1981, Il:l, 5.
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Attachment A. Excerpts from Flood Protection in Santa Clara County through 2010: An
overview of program scope and revenue options for the North Central and Central Zones.

Santa Clara Valley Water District, October 1995.


















Attachment B. Excerpts from Mad River, Humboldt and Trinity Counties, California.

Letter from the Secretary of the Army. U.S. Army Corps of Engineers, June 3, 1968.

































Attachment C. FEMA Flood Hazard Areas, County of Santa Cruz, 2009.
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