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DISCLAIMER

The views and conclusions contained in this report are those of the authors and should not be interpreted
as representing the opinions or policies of the U.S. Government. Mention of trade names or commercial
products does not constitute their endorsement by the U.S. Government; by the Western States Seismic
Policy Council (WSSPC), or by WSSPC members, agencies and affiliates.

Cover images from upper left, clockwise: 2017 NEPM Planning Committee; Hawaii Natural Hazards
Preparedness Wheel; Wyoming demonstration of Holdrite Quickbelt Water Heater Restraints; Kate Long,
receiving recognition from the Earthquake Program Managers upon her retirement and Patti Sutch;
WSSPC canopy and booth at the California Office of Emergency Services Preparedness Day; Alaska
Workshop Report; Idaho Edition, adaptation of Oregon’s Without Warning comic book; Idaho’s
Billboard campaign.
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MISSION AND GOALS

The Western States Seismic Policy Council (WSSPC) is a regional earthquake consortium representing
thirteen states, three territories, one commonwealth, and one province in the western United States and
Canada. Organized as a 501(c)(3) non-profit organization — and funded by the U.S. Department of
Homeland Security’s Federal Emergency Management Agency (FEMA) — WSSPC is an important
component of the U.S. National Earthquake Hazards Reduction Program (NEHRP), serving as an
efficient and effective clearinghouse for earthquake mitigation information and ideas.

WSSPC’s mission is to develop seismic policies and share information to promote programs intended to

reduce earthquake-related losses. Our goals are to:

e Promote regional cooperation and the interaction of the State Emergency Management, State
Geological Surveys, and State Seismic Councils and Commissions in the formation of seismic policy.

e Improve the overall awareness of earthquake
hazards and methods to mitigate the associated
risks; develop strategies to enhance earthquake
preparedness; and support earthquake studies
and earthquake preparedness activities that will
reduce or eliminate deaths, injuries and
property damage.

e Serve as a resource for earthquake and tsunami-
related materials, information, training
programs, and workshops in coordination with
other regional and national earthquake
organizations.

e Adopt policy recommendations that support
state earthquake programs, policies, and
actions.

Members consist of the directors of the state,
provincial or territorial emergency management
agencies and geological surveys in the WSSPC
region, as well as a designated representative for
their seismic safety commission, board or council.
Members represent diverse constituencies
geographically, demographically, and culturally —
bringing broad expertise and perspective to the
policy table.

Total population of the region served by WSSPC is
23% of the U.S. and Canada's combined 358.5
million population, demonstrating the potential
reach of policies developed by WSSPC members.

Population Statistics for WSSPC Region

WSSPC Region Population

USA 77,409,238
Alaska 739,777
Arizona 7,015,978
California 39,536,091
Colorado 5,607,025
Hawaii 1,427,538
Idaho 1,716,875
Montana 1,050,494
Nevada 2,997,899
New Mexico 2,088,042
Oregon 4,142,778
Utah 3,101,829
Washington 7,405,738
Wyoming 579,174

US Territories 268,760
American Samoa 55,519
Guam 159,358
Northern Mariana Islands 53,883

Canada 4,683,929
British Columbia 4,648,055
Yukon 35,874

Grand Total 82,361,927

Source: 2010 US Census and 2016 projected increases
(www.census.gov) and 2016 Canadian census
(http://www12.statcan.gc.ca)
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WSSPC BOARD AND STAFF
2016-2017
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Chair — Peter McDonough, WSSPC Liaison (AL, 2017-2019)
Utah Seismic Safety Commission

1140 West 200 South/P.O. Box 45360, Salt Lake City, Utah 84145
pwmcd49@yahoo.com
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Karen Berry, Director & State Geologist (GS, 2017-2019)
Colorado Geological Survey

1801 19" St, Golden, Colorado 80401

kaberry@mines.edu

Mark Ghilarducci, Director (EM, 2017-2019)
California Governor’s Office of Emergency Services
3650 Schriever Ave, Mather, California 95655
mark.ghilarducci@caloes.ca.gov

Steve Masterman (GS, 2016-2018)

Alaska Division of Geological and Geophysical Surveys
3354 College Rd, Fairbanks, Alaska 99709
steve.masterman@alaska.gov

John Metesh, Director & State Geologist (GS, 2016-2018)
Montana Bureau of Mines & Geology

Montana Tech 1300 W. Park Street, Butte, Montana 59701-8997
jmetesh@mtech.edu

Mike O’Hare, Director (EM, 2016-2018)

Alaska Division of Homeland Security and Emergency Management
P.O. Box 5750, Fort Richardson, Alaska, 99505-5750
Mike.ohare@alaska.gov

Brad Richy, Director (EM, 2016-2018)

Idaho Office of Emergency Management

4040 Guard St, Bldg 600, Boise, Idaho 83705-5044
brichy@imd.idaho.gov

Patricia Sutch, Executive Director Erin Mommsen, Program Manager
== Western States Seismic Policy Council Western States Seismic Policy Council
801 K Street, Suite 1236 801 K Street, Suite 1236
Sacramento, California 95814 Sacramento, California 95814
a 916-444-6816 916-444-6816
psutch@wsspc.org emommsen@wsspc.org
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WSSPC MEMBER AGENCIES

Area

Agency

Alaska

Alaska Division of Homeland Security and Emergency Management
Alaska Division of Geological and Geophysical Surveys
Alaska Seismic Hazards Safety Commission

American Samoa

American Samoa Department of Homeland Security

Arizona

Arizona Department of Emergency and Military Affairs
Arizona Geological Survey

British Columbia

Emergency Management British Columbia
British Columbia Geological Survey

California Governor’s Office of Emergency Services

California California Geological Survey
Alfred E. Alquist Seismic Safety Commission
Colorado Division of Homeland Security & Emergency Management
Colorado Colorado Geological Survey
Colorado Earthquake Hazard Mitigation Council
Guam Guam Homeland Security Office of Civil Defense
Hawaii Hawaii Emergency Management Agency
Hawaii Earthquake & Tsunami Advisory Committee
Idaho Office of Emergency Management
Idaho .
Idaho Geological Survey
Montana Montana Disaster and Emergency Services Division
Montana Bureau of Mines and Geology
Nevada Division of Emergency Management—Homeland Security
Nevada Nevada Bureau of Mines and Geology
Nevada Earthquake Safety Council
New Mexico New Mexico Department of Homeland Security & Emergency Management

New Mexico Bureau of Geology and Mineral Resources

Northern Mariana Islands

Northern Marianas Homeland Security & Emergency Management

Oregon Office of Emergency Management

Oregon Oregon Department of Geology & Mineral Industries
Oregon Seismic Safety Policy Advisory Commission
Utah Department of Public Safety — Emergency Management
Utah Utah Geological Survey
Utah Seismic Safety Commission
Washington Military Department, Emergency Management Division
Washington Washington State Department of Natural Resources, Geology & Earth Resources
Division
; Wyoming Office of Homeland Security
Wyoming Wyoming State Geological Survey
yukon Yukon Emergency Measures Organization

Yukon Geological Survey

WSSPC Organization
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WSSPC MEMBERS,

EARTHQUAKE/TSUNAMI PROGRAM MANAGERS &

STATE HAZARD MITIGATION OFFICERS
As of November 30, 2017

Geological Survey Emergency S . EQ Program
Area Director/ Management Selsm!c_Councn Manager/Tsunami _S_tate_ Hazarpl
. . Liaison Mitigation Officer
Representative Director Program Manager

Alaska Steve Masterman Mike O'Hare Buzz Scher Dan Belanger Brent Nichols

Arizona Philip Pearthree Wendy Smith-Reeve Michael Conway Duke Jones

California John Parrish Mark Ghilarducci Dick McCarthy Ryan Arba Jennifer Hogan

Kevin Miller
Colorado Karen Berry Vacant Rob Jackson Scott Baldwin Scott Baldwin
Hawaii Vern Miyagi Gerard Fryer Kevin Richards/ David Kennard
Kevin Richards

Idaho Michael “Ed” William “Brad” Richy Susan Cleverley Susan Cleverley
Ratchford
Bill Phillips

Montana John Metesh Delia Bruno Vacant Nadene Wadsworth
Mike Stickney

Nevada Jim Faulds Caleb Cage Ron Lynn Janell Woodward Janell Woodward
Richard Koehler

New Mexico Nelia Dunbar M. Jay Mitchell Wendy Blackwell Wendy Blackwell
Dave Love
Dan Koning

Oregon Brad Avy Andrew Phelps Jay Wilson Althea Rizzo Angie Lane
Yumei Wang

Utah Rick Allis Kris Hamlet Pete McDonough Bob Carey Brad Bartholomew
Steve Bowman

Washington Dave Norman Robert Ezelle Maximilian Dixon Tim Cook
Tim Walsh

Wyoming Tom Drean Guy Cameron Melinda Gibson Melinda Gibson
Seth Wittke

American Samana Ve’ave’a Lealofisa Moliga-Tilei

Samoa Jacinta Brown

Guam Charles V. Esteves Leo Rustum Espia

CNMI Gerald J. Guerrero George Cabrera

(Special Assistant)

British Stephen Rowins Robert Turner Robert White

Columbia

Yukon Carolyn Relf Kelly Johnston

WSSPC Organization
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2017 AFFILIATE MEMBERS

WSSPC welcomes members of the professional community who share our goal of reducing losses from

earthquakes and tsunamis. Corporations, local governments or their departments, non-profit

organizations, universities, and individuals can join WSSPC as affiliate members; membership fees are

used to support program activities not eligible for reimbursement by the federal government.

Corporate

California Earthquake Authority
801 K Street, Suite 1000, Sacramento, CA 95814
www.earthquakeauthority.com

Degenkolb Engineers, Inc.
235 Montgomery, Suite 500, San Francisco, CA 94104
degenkolb.com

Saunders Construction, Inc.
1760 Monrovia, Unit #A-1, Costa Mesa, CA 92627
www.saundersseismic.com/index.php

State Farm Mutual Automobile Insurance Company
One State Farm Plaza, Bloomington, IL 61710
www.statefarm.com

Weinstein Construction Corporation
1510 Raymer Street, Van Nuys, CA 91405
http://www.retrofittingcalifornia.com/

Local Government

City of Las Vegas Building and Safety
333 N. Rancho Drive, Las Vegas, NV 89106
Lasvegasnevada.gov/Government/buildingandsafety.htm

Clark County Building and Fire Prevention
4701 W. Russell Rd., Las Vegas, NV 89118-2231
www.clarkcountynv.gov/depts/development_services

Non-Profit

Applied Technology Council

201 Redwood Shores Parkway, Suite 240, Redwood City, CA 94065

www.atcouncil.org

Earthquake Engineering Research Institute (EERI)
499 14th Street, Suite 220, Oakland, CA 94612-1934
WWW.eeri.org

WSSPC Organization
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2017 ANNUAL MEETING

WSSPC held the annual meeting on Thursday, April 27 — Friday, April 28, 2017 in Oklahoma City,
Oklahoma in association with the National Earthquake Program Managers Meeting. The Basin & Range
Province Committee; Engineering, Construction and Building Codes Committee; and Tsunami Hazard
Mitigation Committee met with full agendas and discussions leading to changes made to the policies.
Twenty-eight members and/or their proxies were present. Five 2017 policy recommendations were
adopted by the members (See Section 5) and Policy Recommendation 14-5: Earthquake Emergency
Handbook for First Responders and Incident Commanders was retired.

The members voted in Board members for 2017-2019 terms: Peter McDonough (At Large-SC), Mark
Ghilarducci (CA-EM), and Karen Berry (CO-GS) to join Steve Masterman (AK-GS), John Metesh (MT-
GS), Mike O’Hare (AK-EM), and Brad Richy (ID-EM).

WSSPC AWARDS PROGRAM

WSSPC implemented an awards program to support its mission to develop seismic policies and share
information to promote programs intended to reduce earthquake-related losses. Since 1996, WSSPC
awards have recognized the hard-working, creative and innovative efforts of those within the earthquake
hazards reduction community, brought greater visibility to exemplary programs, projects and products,
and facilitated the transfer of successful experiences to other agencies.

0 Awards in Excellence are awarded annually to honor exemplary programs, projects, and products
that have significantly contributed to addressing earthquake risk reduction through demonstrated
achievements in earthquake mitigation, preparedness, response and recovery. If warranted, one
award is selected to receive the Overall Award in Excellence.

0 The National Awards in Excellence are awarded every four years in partnership with the
Northeast States Emergency Consortium (NESEC), the Central U.S. Earthquake Consortium
(CUSEC), and the Cascadia Region Earthquake Workgroup (CREW). These awards recognize
persons, organizations and agencies in acknowledgement of their achievements, leadership and
dedication in earthquake hazards reduction as demonstrated through exemplary programs,
projects, and products that address earthquake risk reduction with the United States.

o Lifetime Achievement Awards are awarded periodically to honor outstanding leaders who are
currently practicing, and who have demonstrated an extraordinary commitment, level of service,
and contribution to earthquake risk reduction throughout their careers.

0 WSSPC Leadership Awards are awarded periodically to honor individuals within the WSSPC
membership who have demonstrated sustained leadership benefitting the WSSPC community.

Since 1996 over 150 awards have been distributed. This year was an unusual year; no nominations were
received. To view awards for past recipients visit: https://www.wsspc.org/awards/past-awards/.

WSSPC Activities Page B-1



OUTREACH

Events

Cal OES Preparedness Day—Saturday, August 26, 2017

California Governor’s Office of Emergency Services (Cal OES) and
the Pacific Gas and Electric Company (PG&E) hosted the 121
Annual Day of Preparedness in Old Sacramento. The purpose of the
California Day of Preparedness was to ensure that Californians are
ready for any disaster and to kick off September’s National
Preparedness Month. Over 40 state and local agencies, public safety
departments and non-profit organizations showcased interative and
educational booths throughout the day.

A number of demonstrations were held during the event: individuals were able to experience a simulated
8.0 earthquake, PG&E showed how to safely get out of a car that had been hit by a fallen power line,
Sacramento Metro Firefighters showed how to use the jaws of life to rescue people from a compacted car
and much more. Approximately 70 individuals stopped by the WSSPC booth and tested their knowledge
of what to do before, during, and after an earthquake. To view the highlights of the day watch:
https://www.youtube.com/watch?v=bTt4zUR12PA&feature=youtu.b.

ShakeOut at 801 K Street—September 28, 2017

WSSPC partnered with the California Geological Survey (CGS) and
California Earthquake Authority (CEA) to hold an earthquake and
tsunami informational event in the lobby of our building at 801 K
Street, Sacramento, California. Several organizations with offices in
the building work closely with earthquakes, tsunamis and
preparedness. The event began early in the morning as people
arrived for work and extended into the early afternoon. Interactive
activities were used to engage building occupants: the WSSPC matching game as well as a demonstration
of liquefaction and tsunamis by CGS.

ShakeOut only happens once a year, so earthquake preparedness isn’t something that many people
frequently practice. National Preparedness Month (September 2017), was the perfect time to share our
knowledge with the rest of the building and make sure that everyone knows what to do in the event of an
earthquake.

WSSPC Activities Page B-2



California Science Teachers Association/California Science Education Conference—October 13-15,
2017

| The Science Teacher Association Conference was held at the Sacramento
| R Convention Center on October 13-15. More than 1,800 science teachers and
administrators from all grade levels and science disciplines who share a
passion for science were in attendance. The majority of the attendees were

o leaders who make or have influence over purchasing decisions at their

™ schools and in their districts. WSSPC joined and assisted California
Geological Survey, Department of Conservation, and Southern California
Earthquake Center as a volunteer at their information booths. WSSPC provided teachers with educational
materials along with earthquake and tsunami preparedness items.

S

Matching Game: Before, During and After an Earthquake

WSSPC has a creative way to test the public’s
knowledge about what steps to take and when to take
them during an earthquake event—a matching game: gelo® @
Before, During and After an Earthquake. The game =
consists of fifteen simple tasks such as to create a 3
family emergency communication plan; hold on to any

sturdy covering; tap on a pipe/wall or use a whistle as a e
signal for rescuers. Each task is sorted onto the Before,

During and After an Earthquake boards depending on when that task should be done. The game’s simple
design allows for adaptability; tasks can easily be added or updated. We used the game at both the Cal
OES Preparedness Day as well as the Lobby Event.

To coincide with the matching game and for outreach use WSSPC distributed individual whistles and
pens at the outreach events.
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e-Newsletter

Western States Seismic Policy Council has published a quarterly newsletter highlighting WSSPC member
news since 1995; in 2008, the newsletter became an electronic “e-Newsletter”. Sections include
summaries of WSSPC member news; hazard mitigation and preparedness activities; research findings;
updates on the recovery and resiliency of previous earthquakes and tsunami-impacted areas; and
earthquake and tsunami publications and resources.

The e-Newsletter is distributed by email to WSSPC members and affiliates,
other earthquake consortia members, earthquake organizations, Federal
Emergency Management Agency (FEMA) representatives, and United States
Geological Survey (USGS) contacts. In addition, the e-Newsletter is posted on
our website and the link is broadcast through social media announcements on
Facebook and Twitter. Current and previous e-Newsletters are available for
download from the WSSPC website at www.wsspc.org/news/e-newsletters.
The e-newsletter is published in January, April, July, and October.

WSSPC encourages member agencies — as well as other earthquake and tsunami organizations — to
forward their information and news items for inclusion in upcoming editions. To subscribe to the WSSPC
e-Newsletter, click on the “Join Our Email List” button on the home page of www.wsspc.org or send an
email to info@wsspc.org.

Monthly Bulletin

Western States Seismic Policy Council began publishing a monthly
bulletin in December of 2014. The online publication is distributed every
month except when a quarterly newsletter is produced. Monthly bulletins
include upcoming events and time sensitive news concerning WSSPC
members.

The monthly bulletin is distributed by email to WSSPC members and
affiliates, other earthquake consortia members, earthquake organizations,
Federal Emergency Management Agency (FEMA) representatives, and
United States Geological Survey (USGS) contacts. Current and previous
monthly bulletins are available for download from the WSSPC website at www.wsspc.org/news/monthly-
bulletins.

WSSPC encourages member agencies — as well as other earthquake and tsunami organizations — to
forward their information and news items for inclusion in upcoming editions. To subscribe to the WSSPC
monthly bulletin, click on the “Join Our Email List” button on the home page of www.wsspc.org or send
an email to info@wsspc.org.
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Website: www.WSSPC.org

WSSPC| "%
WESTERN STATES . ¥

SEISMIC POLICY |
G o g NG 1 L |

A non-profit earthquake consortium for the western states

The WSSPC website — www.wsspc.org— showcases official documents, policies and publications, and
provides links to WSSPC members’ agencies, WSSPC technical committee activities, annual Awards in
Excellence profiles, e-Newsletters and Bulletins, and earthquake and tsunami resources. It also provides
a password protected section for Board and Committee Members to access working documents and
sensitive information.

State Hazard Mitigation Plans

Under the Disaster Mitigation Act of 2000, all U.S. states and territories are required to prepare a hazard
mitigation plan that addresses the need to reduce or eliminate the effects of natural hazards. The plans are
required to be updated every three years. Once the plans are approved by FEMA, the state is eligible for
an increased federal share of the disaster. Approval of an enhanced plan qualifies a state for increased
federal hazard mitigation grant funds up to 20% of a declared disaster declaration. Due to the high
seismic activity in the western states, provinces, and territories WSSPC has a policy that encourages the
development of mitigation plans and risk-reduction strategies. Policy 15-2: Developing Earthquake and
Tsunami Risk-Reduction Strategies can be found:
https://www.wsspc.org/wp-content/uploads/2015/10/ADOPTED_web_PR-15-2_ Mitigationl.pdf

All of WSSPC’s state and territory members’ Hazard Mitigation Plans are linked from the website:
https://www.wsspc.org/mitigation/state-hazard-mitigation-plans/.

Tsunami Center

The WSSPC Tsunami Center contains basic information to prepare and respond in the event of a tsunami,
as well as state- and territory-specific information in the WSSPC Member Tsunami pages. Tsunamis
generated in the Pacific Ocean affect the WSSPC member states and provinces of Alaska, province of
British Columbia, California, Hawaii, Oregon, and Washington, and the Pacific territories of Guam,
American Samoa, and Commonwealth of the Northern Mariana Islands. Each state and territory affected
by tsunamis has online resources available within the Tsunami Center.

Significant tsunamis have occurred during the last 70 years that have impacted the Pacific and Indian
Ocean region, and their effects and lessons learned are highlighted in the Tsunami Center Significant
Events page. The Tsunami Center can be found: https://www.wsspc.org/resources-reports/tsunami-
center/.
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Earthquake Center

The Earthquake Center web page is a new feature added in 2017. The Earthquake Center contains basic
information to prepare and respond in the event of an earthquake, Earthquake Resources (publications
organized by state or territory and agency), Earthquake Scenarios, and a list of Significant Earthquakes.

Significant earthquakes — earthquakes with a magnitude 7.0 or higher — that have impacted the WSSPC
states and territories since 1700 can be found on the main page of the Earthquake Center. Most
earthquakes are linked to the U.S. Geological Survey data source for more information.

Search:

Magnitude & Event %+ Year + Date 3
92 1964  Mar 27
~9 1700 Jan 26
8.6 1946 Apr1
8.6 Aleutians, AK Earthquake/Tsunami 1957  Mar9
8.3 Kuril Islands Earthquake/Tsunami'® 2006 Nov 15
8.1 American Samoa Earthquake 2009  Sep29
~8 1899  Sep 10
~7.9 1857  Jan9
~7.9 1868  Apr2
29 Andreanof Islands, Aleutian Islands, AK Earthquake 1996  Jun 10

Edit

Showing 1 to 10 of 29 entries ¢ Next

The Earthquake Center can be found: https://www.wsspc.org/resources-reports/earthquake-center/.

Website Analytics

To gauge the website’s effectiveness and reach, WSSPC has been using Google Analytics to monitor
usage statistics on the number of Visitors, the number of Visits, and Page Views. These numbers are
monitored and provided to FEMA on a quarterly basis. The 2016-2017 fiscal year yielded nealy 20,000
users with over 30,000 page views.

Statistics Total

Sessions 22,957
Users 19,531
Page Views 31,503
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In addition, Google Analytics provides us with an overview of visitors’ geographical locations; search
engines and social networks used to find our site; visitor types, and much more.

Traffic Mediums Search Engines
/ = Direct = Google
= Referral = Yahoo
Organic Bing

* Organic traffic is defined as visitors coming from a search engine (Google or Bing) as opposed to traffic that arrives through
other referring channels. These are unpaid searches.

* Direct traffic is defined as URL’s that people type in directly, reach via their browser bookmarks, or by clicking a link from an
email or PDF document.

* Medium is the general category of the source, for example, organic search, web referral, or direct search.

Visitor Types Social Networks
” = Blogger
= New Visitor
= Google
= Returning = Reddit
TR Facebook

*Reddit is essentially a bulletin board system. It is an online social media community where users vote on content. Registered
members submit content, like posts or direct links, and all registered users have the chance to vote—the votes determine the order
in which the submitted content is arranged on the site.

*Blogger is a free blog-publishing service, owned by Google that is open to the public. It allows anyone with basic html
knowledge to create a blog or website with ease.
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The top 10 referrers to the website are: nextearthquake.gi.alaska.edu, NOAA, Facebook, azgs.az.gov,
oregon.gov, seismic.alaska.gov, Reddit.com, earthquakeconference.org, nmdhsem.org, and dem.nv.com .

Referrers

= nextearthquake.gi.alaska.edu
" noaa.gov

= facebook.com

"~ azgs.az.gov

® Ooregon.gov

= seismic.alaska.gov

= reddit.com

m earthquakeconference.org

= nmdhsem.org

= dem.nv.com

This year, Google searches led visitors to our pages from 144 countries and territories around the world;
the top five include the United States, Australia, Canada, the United Kingdom, and Philippines.

Countries

= United States

= Australia

= Canada

= United
Kingdom

= Philippines

= India

= New Zealand

= China

® Japan

= Turkey
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Social Media

Western States Seismic Policy Council has integrated social media into its information sharing mission.
WSSPC has Twitter and Facebook accounts that are used to distribute information and connect with a
larger audience. Information postings include meeting announcements, webinars offered by partner
agencies, calls for WSSPC award nominations, earthquake anniversaries, and other news of interest to our
audience. Every time we distribute an e-newsletter or monthly bulletin, we also announce them on both
platforms.

The WSSPC Facebook page is continuing to find new ways to connect to its current viewers and pique
the interest of others. One new implementation is the earthquake anniversary remembrance update. Links
and information about 60 major important earthquakes that have affected the United States (the majority
of which are in WSSPC states/territories) are posted on the day of their anniversary so people can learn
about these tragic events.

We observed a significant increase in the percentage of Facebook used to connect with our website from
14.6% of the total last year to 70% this year because of these earthquake remembrance postings.

Between December 1, 2016 and November 30, 2017 the WSSPC Facebook page has increased to 153
likes with 133 followers. At the end of November 2017, WSSPC had 161 Twitter “followers,” up from
141 the previous year.

Facebook: www.facebook.com/WSSPC Twitter: https://twitter.com/wsspc
Facebook (likes) Twitter (followers)
200 200 161
137 = 141
150 107 150
90
100 100
61 -
50 50
0 0
2014 2015 2016 2017 2014 2015 2016 2017
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Member Links to WSSPC

The following WSSPC members have added a www.wsspc.org hyperlink to their agency’s website to
refer them to WSSPC. Traffic to the WSSPC website via member pages has increased due to more
members including the hyperlink on their agency’s website. Last year 26 agency websites had a link to
www.wsspc.org and this year that number has increased to 30 agency websites.

Member Agency

Link Location

Alaska Division of Homeland Security and Emergency
Management

http://ready.alaska.gov/Plans/Mitigation/Equake

Alaska Division of Geological and Geophysical Surveys

http://www.dggs.dnr.state.ak.us/links/geology-links.php

Alaska Seismic Hazards Safety Commission

http://seismic.alaska.gov/index.php

American Samoa Department of Homeland Security

Avrizona Department of Emergency and Military Affairs

Avrizona Geological Survey

http://www.azgs.az.gov/hazards_earthquakes.shtml

Emergency Management British Columbia

http:/Aww.empr.gov.bc.ca/mining/geoscience/educationalresources/pages/de
fault.aspx

(Linked under “Educational Resources”)

British Columbia Geological Survey

http://www.empr.gov.bc.ca/mining/geoscience/educationalresources/pages/de
fault.aspx

(Linked under “Educational Resources”)

California Governor’s Office of Emergency Services

http://www.caloes.ca.gov/cal-oes-divisions/earthquake-tsunami-volcano-
programs/tsunami-about

California Geological Survey

http://Awww.conservation.ca.gov/cgs/shzp/Pages/SHMPmorelinks.aspx

Alfred E. Alquist California Seismic Safety Commission

http://Amww.seismic.ca.gov/links.html

Colorado Division of Homeland Security & Emergency
Management

Colorado Geological Survey

http://coloradogeologicalsurvey.org/geologic-hazards/earthquakes/western-
states-seismic-policy-council/

Colorado Earthquake Hazard Mitigation Council

http://coloradogeologicalsurvey.org/geologic-hazards/earthquakes/colorado-
earthquake-hazard-mitigation-council-cehmc/
(Linked under “Earthquakes”)

Guam Homeland Security Office of Civil Defense

Hawaii Emergency Management Agency

http://dod.hawaii.gov/hiema/resources/links/

WSSPC Activities

Page B-10



http://www.dggs.dnr.state.ak.us/links/geology-links.php
http://www.conservation.ca.gov/cgs/shzp/Pages/SHMPmorelinks.aspx
http://www.seismic.ca.gov/links.html

Hawaii State Earthquake and Tsunami Advisory
Committee

(They do not have a website)

Idaho Office of Emergency Management

http://www.bhs.idaho.gov/Pages/Preparedness/Hazards/NaturalHazards/Earth
quake.aspx

Idaho Geological Survey

http://www.idahogeology.org/DrawOnePage.asp?PagelD=179

Montana Disaster and Emergency Services Division

Montana Bureau of Mines and Geology

http:/Avww.mbmg.mtech.edu/quakes/quake-resources.html

Nevada Division of Emergency Management —
Homeland Security

http://dem.nv.gov/links/

Nevada Bureau of Mines and Geology

http://www.nbmg.unr.edu/Links.html

Nevada Earthquake Safety Council

http://www.nbmg.unr.edu/nesc/

New Mexico Dept. of Homeland Security and
Emergency Management

http://www.nmdhsem.org/Preparedness_Links.aspx
(Linked to "Earthquake and Seismic Activity Information™)

New Mexico Bureau of Geology and Mineral Resources

http://gecinfo.nmt.edu/links/home.html

Northern Marianas Homeland Security and Emergency
Management

http:/Aww.cnmihsem.gov.mp/links

Oregon Office of Emergency Management

http:/Avww.oregon.gov/oem/Councils-and-Committees/Pages/OSSPAC.aspx

Oregon Department of Geology and Mineral Industries

http://www.oregongeology.org/sub/earthquakes/EQonlineresourc.htm

Oregon Seismic Safety Policy Advisory Commission

http://www.oregon.gov/oem/Councils-and-Committees/Pages/OSSPAC.aspx

Utah Department of Public Safety — Emergency
Management

Utah Geological Survey

http://geology.utah.gov/about-us/geologic-programs/geologic-hazards-
program/for-consultants-and-design-professionals/useful-websites/#toggle-id-
11

Utah Seismic Safety Commission

https://ussc.utah.gov/pages/help.php?section=Web+Links

Washington Military Department, Emergency
Management Division

http://mil.wa.gov/preparedness

Washington State Department of Natural Resources,
Geology & Earth Resources Division

Wyoming Office of Homeland Security

http://wyohomelandsecurity.state.wy.us/links.aspx

Wyoming State Geological Survey

http://Avww.wsgs.wyo.gov/hazards/earthquakes

Yukon Emergency Measures Organization

http:/Aww.community.gov.yk.ca/fr/emo/links.html

Yukon Geological Survey

WSSPC Activities
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http://www.bhs.idaho.gov/Pages/Preparedness/Hazards/NaturalHazards/Earthquake.aspx
http://www.bhs.idaho.gov/Pages/Preparedness/Hazards/NaturalHazards/Earthquake.aspx
http://dem.nv.gov/links/
http://www.nbmg.unr.edu/Links.html
http://www.nbmg.unr.edu/nesc/
http://www.nmdhsem.org/Preparedness_Links.aspx
http://geoinfo.nmt.edu/links/home.html
http://www.oregon.gov/oem/Councils-and-Committees/Pages/OSSPAC.aspx#_blank

COLLABORATION

2017 National Earthquake Program Managers Meeting

The 2017 National Earthquake Program Managers meeting was held in Oklahoma City, Oklahoma on
April 25-27, 2017. The goal of the meeting was to continue dialogue and relationship building between
State Earthquake Program Managers and key stakeholders since the 2016 NEC Meeting in Long Beach,
California. At the meeting were approximately 88 people from State and Territorial Earthquake Program
Managers, Senior leadership from State and Federal Government, as well as the NEHRP Earthquake
Consortia and Program Partners.

Meeting sessions included:

State, Consortia, FEMA and Partner Updates

FEMA and State Breakouts

Improving Seismic Performance of Manufactured Housing Training
NEMA Earthquake Subcommittee Update

The meeting agenda, notes, and presentations are housed on the National Earthquake Program Managers
website at http://eqprogram.net/2017-national-earthquake-program-managers-meeting/
WSSPC Co-Sponsored Events

WSSPC co-sponsored two events in the December 2016-November 2017 time frame:

2017 National Earthquake Program Manager’s Meeting

April 25-27, 2017

Oklahoma City, Oklahoma

FLASH - 2017 National Disaster Resilience Conference

October 25-27, 2017
Atlanta, Georgia

WSSPC Activities Page B-12



Page is a placeholder for the tab page titled:

State Projects



Section C
State Support Projects
Completed in WSSPC FY 2016-2017

Alaska Workshop (FY 16)

WSSPC was a sponsor of the 2017 Alaska’s Next Big Earthquake Workshop. The workshop brought
together more than 100 representatives from Alaska local, state, and federal governments; K-12 schools
and universities; financial and business sectors; health care; critical infrastructure including ports, utilities,
and transportation; engineers, planners, and scientists; first responders; non-profits, and other interest
groups. The objectives of the workshop were:

1. Broaden audiences and refine the goals of the alliance/coalition and capture the earthquake and
tsunami awareness needs of high risk jurisdictions; critical infrastructure facility representatives;
K-12 school districts; and Alaska’s local businesses

2. Finalize recommendation for implementation of a new multi-jurisdictional and public-private
partnership earthquake/tsunami coalition or alliance

3. Publish a summary document of workshop findings

There were 300 copies of the final workshop report printed; it is also available online:
http://www.wsspc.org/wp-content/uploads/2017/10/2017_EarthquakeWorkshopReport_FINAL.pdf

With the remaining funds, Alaska created an Alaska Hazards Preparedness Wheel for the state modified
from Hawaii’s version and WSSPC printed 6,225 copies.

Alaska’s

State of Alaska
Division of Homeland Security
& Emergency Management
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Hawaii Hazard Preparedness Wheels (FY 16)

Hawaii had 4,000 copies of the Hawaii Hazards Preparedness Wheel printed in addition to the 3,000
copies that were printed in FY15. The Natural Hazards Preparedness Wheel is a unique way to learn
about nine different hazards, including earthquakes and tsunamis. On the multi-colored side it gives an
easy to follow action plan if faced with that hazard and on the plain side, the wheel defines the hazard and
what preparedness actions to take. A list of items to have in a basic survival kit is also provided.

Idaho Outreach Campaign (FY 16)

WSSPC partnered with Idaho’s Office of Emergency Management and Idaho’s Geological Survey to
create an Idaho Public Awareness Campaign in support of the Southeast Idaho Four-County Earthquake
Exercise which occurred in May 2017.

Billboard messaging is available 24 hours a day and thereby enhances the significance of earthquake
safety awareness and preparedness through repetitive viewing. Poster-sized billboards were placed in
Pocatello, Preston, and Soda Springs, Idaho and displayed “Are you Prepared? Idaho is Earthquake
Country, Drop!, Cover!, Hold On!”. In Round one WSSPC contracted for 4 billboards in Pocatello and 2
in Preston. Round two included 3 billboards in Preston and 1 in Soda Springs. Nearly 1.2 million
impressions were measured in Round 1 and 217,761 impressions were measured in Round 2.

ARE YOU PREPARED?

(:] (1}

£ e =

DROP! COVER! HOLD ON!
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WSSPC worked with the Idaho Office of Emergency Management and Dark Horse Comics, Inc. to adapt
a comic book first produced for the Oregon Office of Emergency Management: Without Warning: Idaho
Edition. The comic book incorporates the correct safety techniques/guidelines that should be followed
before, during, and after an earthquake happens. ldaho Office of Emergency Management had 27,000
copies of the comic book printed. The comic book is also available at
https://digital.darkhorse.com/search?q=earthquake&models=all.

RNING!

IDAHO EDITION

The remaining funds were designated for outreach materials to include branded whistles and flashlights
and three other printing projects supplied by WSSPC as follows:

e The first was to have eight 3’x10’ banners created to be visible during the Southeast Idaho Four-
County Earthquake Exercise which displayed “Are you Prepared? Idaho is Earthquake Country,
Drop, Cover, Hold On.”

e The second was to print 500 of USGS Factsheet 2016-3019: “Earthquake Forecast for the
Wasatch Front Region of the Intermountain West”
(https://pubs.usgs.gov/fs/2016/3019/fs20163019.pdf)

e The third was to print 200 copies of a QuakeSmart infographic:

Wiy should businesses and organizations care about
I earthquake risk? Most of the United States is at some risk for
and it Is important undorstand —
w- dh the potential impacts. Developing a mitigation plan and taking L]
rre- o oty = =
o z ¥ |

NATURAL \ |MMEDIATE 'IEARS LATER
IMPACT

15
(OF BUSINESSES

OF MO
SMALL BUSINESSES SMALL BUSINESSES WITHOUT A CONTINUITY
WON'T REOPEN WILL CLOSE PLAN WILL FAIL

e | $3,000 $23,000

CLOSES DUE TO A DISASTER: SMALL BUSINESS MEDIUM SIZED BUSINESS

SMALL BUSINESSES
CCOUN'

0,
o000 é’nu PRIVATE
COMPANIES [l TaNTey SECTOR EMPLOYEES

SMALL
BUSINESSES
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Nevada Bracing (FY 16)

In spring 2017 a demonstration in partnership with home improvement stores throughout Nevada took
place to showcase hot water heater bracing straps. Nevada received 820 Holdrite Quickbelt Water Heater
Restraints. The “seat belt” type of bracing is easy to install, and in consultation with building code
officials, we confirmed that the belts, when installed properly, would meet current building codes.

Image: Front side of a Holdrite Quickbelt Water Heater Restraint.

Wyoming Bracing (FY 16)

Wyoming received 685 Holdrite Quickbelt Water Heater Restraints which were distributed in spring 2017
to county emergency management agencies in Lincoln, Teton, and Uinta Counties where the earthquake
hazard is greatest. Demonstrations in partnership with home improvement stores throughout the three
western Wyoming counties took place during outreach events.

Images: Photos taken during the Earthquake Hazard Reduction Project demonstration in Teton County,
Wyoming.
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National Earthquake Program Managers Meeting Travel (FY 16)

Reimbursements for one earthquake program manager from each WSSPC state and territory were offered
for travel to the National Earthquake Program Managers (NEPM) meeting in Oklahoma City in April
2017.

The following states and territories participated:

Alaska
American Samoa
Arizona
California
CNMI
Colorado
Guam
Hawaii
Idaho

New Mexico
Oregon

Utah
Washington
Wyoming

WSSPC states absent from the NEPM were Montana and Nevada.
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WSSPC

WESTERN STATES

SEISMIC POLICY

C U N¢eIL
.

Explanation of Financial Documents

D-1. WSSPC Independent Accountant’s Review and Financial Statements Report
The financial statements were prepared by an accountant for the WSSPC Fiscal Year ending November
30, 2017, resulting in a net increase of S 8409 (page 3 of financial statements, “Change in Net Assets”).

WSSPC had 9 Affiliate members in FY 16-17 who contributed S 3800. Affiliate members help to offset
expenses not covered by the FEMA cooperative agreements.

D-2. WSSPC FY 2016-2017 Income and Expense

This document shows how income and expenses were proportioned among the FEMA cooperative
agreements during the WSSPC fiscal year and how WSSPC funds are entered into Quickbooks software,
before allocating the expenses to tasks in the FEMA Work Plan. The left column records the totals.

D-3. FEMA Cooperative Agreement FY15 August 1, 2015 — December 31, 2016
This document shows the allocation of expenses to the tasks in the Work Plan of the FEMA FY 15
Cooperative Agreement completed in the WSSPC fiscal year, and includes the State Support projects.

D-4. FEMA Cooperative Agreement FY16 August 1, 2016 — October 31, 2017
This document shows the allocation of expenses to the tasks in the Work Plan of the FEMA FY 16
Cooperative Agreement completed in the WSSPC fiscal year, and includes the State Support projects.

D-5. FEMA Cooperative Agreement FY17 August 1, 2017 — August 31, 2018

This document shows the allocation of expenses to the tasks in the Work Plan of the FEMA FY 17
Cooperative Agreement through the end of the WSSPC fiscal year, and includes the State Support
projects.
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COOK

INDEPENDENT ACCOUNTANT’S REVIEW REPORT

Board of Directors
Western States Seismic Policy Council

We have reviewed the accompanying financial statements of Western States Seismic Policy Council
(a nonprofit organization), which comprise the statements of financial position as of November 30,
2017 and 2016, and the related statements of activities, functional expenses, and cash flows for the
years then ended, and the related notes to the financial statements. A review includes primarily
applying analytical procedures to management’s financial data and making inquiries of management.
A review is substantially less in scope than an audit, the objective of which is the expression of an
opinion regarding the financial statements as a whole. Accordingly, we do not express such an
opinion.

Management’s Responsibility for the Financial Statements

Management is responsible for the preparation and fair presentation of these financial statements in
accordance with accounting principles generally accepted in the United States of America; this
includes the design, implementation, and maintenance of internal control relevant to the preparation
and fair presentation of financial statements that are free from material misstatement whether due to
fraud or error.

Accountant’s Responsibility

Our responsibility is to conduct the review engagement in accordance with Statements on Standards
for Accounting and Review Services promulgated by the Accounting and Review Services
Committee of the AICPA. Those standards require us to perform procedures to obtain limited
assurance as a basis for reporting whether we are aware of any material modifications that should be
made to the financial statements for them to be in accordance with accounting principles generally
accepted in the United States of America. We believe that the results of our procedures provide a
reasonable basis for our conclusion.

Accountant’s Conclusion

Based on our review, we are not aware of any material modifications that should be made to the
accompanying financial statements in order for them to be in accordance with accounting principles
generally accepted in the United States of America.

ok CPA Gnotp-

Roseville, California
January 10, 2018

1
COMMON UNCOMMON



WESTERN STATES SEISMIC PoLICY COUNCIL
STATEMENTS OF FINANCIAL POSITION

NoOVEMBER 30, 2017 AND 2016

Assets:
Cash and cash equivalents
Grants receivables (Note 2)
Books and periodicals
Total Assets
Liabilities:
Accrued expenses and accounts payable

Accrued vacation

Total Liabilities

Net Assets:
Unrestricted

Total Net Assets

Total Liabilities and Net Assets

2

2017 2016
170,101 149,283
20,623 30,785
500 500
191,224 180,568
7,320 3,636
7,509 8,946
14,829 12,582
176,395 167,986
176,395 167,986
191,224 180,568

See accompanying notes and independent accountant’s review report.



WESTERN STATES SEISMIC PoLICY COUNCIL
STATEMENTS OF ACTIVITIES

FOR THE YEARS ENDED NOVEMBER 30, 2017 AND 2016

Revenues and Support:
FEMA cooperative agreements

Membership dues and registration
Interest income and other

Total Revenues and Support

Expenses:

Program services
Management and general

Total Expenses

Change in Net Assets

Net Assets at Beginning of Year

Net Assets at End of Year

Unrestricted
2017 2016
$ 377,307 294,189
3,800 4,075
209 507
381,316 298,771
344,058 262,441
28,849 36,544
372,907 298,985
8,409 (214)
167,986 168,200
$ 176,395 167,986

3

See accompanying notes and independent accountant’s review report.



WESTERN STATES SEISMIC PoLicy COUNCIL
STATEMENT OF FUNCTIONAL EXPENSES
YEAR ENDED NOVEMBER 30, 2017

Program Management and

Services General Total
Salaries and fringe benefits $ 134,746 3 14,836  $ 149,582
Payroll taxes 8,397 1,483 9,880
Professional fees - accounting 1,102 4,408 5,510
Professional fees - other 1,239 219 1,458
Rent 21,083 3,721 24,804
Insurance 879 293 1,172
Telephone 1,832 612 2,444
Office supplies and miscellaneous 2,808 937 3,745
Internet services 1,236 - 1,236
Staff expenses 27 - 27
Conference expenses 3,664 - 3,664
State assistance 162,492 - 162,492
Executive committee 3,918 436 4,354
Bank and payroll charges 635 1,904 2,539
Total Expenses $ 344,058 % 28849  $ 372,907

4

See accompanying notes and independent accountant’s review report.



WESTERN STATES SEISMIC PoLicy COUNCIL
STATEMENT OF FUNCTIONAL EXPENSES
YEAR ENDED NOVEMBER 30, 2016

Program Management and

Services General Total
Salaries and fringe benefits $ 132515 $ 16,416  $ 148,931
Payroll taxes 8,838 1,561 10,399
Professional fees - accounting 1,985 7,939 9,924
Professional fees - other 2,280 402 2,682
Rent 15,830 2,794 18,624
Insurance 1,069 356 1,425
Telephone 2,082 695 2,777
Office supplies and miscellaneous 3,917 2,534 6,451
Internet services 1,176 - 1,176
Staff expenses 6,108 - 6,108
Conference expenses 11,482 - 11,482
State assistance 66,530 - 66,530
Executive committee 7,969 887 8,856
Bank and payroll charges 660 1,981 2,641
Depreciation and amortization - 979 979
Total Expenses $ 262,441  $ 36,544 3% 298,985

5

See accompanying notes and independent accountant’s review report.



WESTERN STATES SEISMIC PoLIcY COUNCIL
STATEMENT OF CASH FLOWS
NoOVEMBER 30, 2017 AND 2016

2017 2016
Cash flows from operating activities:
Change in net assets: $ 8,409 $ (214)
Adjustments to reconcile change in net assets to
net cash used in operating activities:
Depreciation - 979
(Increase) Decrease in:
Grants receivable 10,162 28,652
Increase (Decrease) in:
Accounts payable 3,684 (13,039)
Accrued vacation (1,437) 3,798
Cash provided by operating activities 20,818 20,176
Net increase in cash and cash equivalents 20,818 20,176
Cash and cash equivalents, beginning of the year 149,283 129,107
Cash and cash equivalents, end of the year $ 170,101 $ 149,283

6

See accompanying notes and independent accountant’s review report.



WESTERN STATES SEISMIC PoLIcY COUNCIL
NOTES TO FINANCIAL STATEMENTS
NoOVEMBER 30, 2017 AND 2016

NOTE 1 — SUMMARY OF SIGNIFICANT ACCOUNTING POLICIES

Description of Organization

The Western States Seismic Policy Council (the Council) was founded in 1979 and
incorporated in 1996 as a 501 (c)(3) non-profit organization. The Council provides a forum
to develop seismic policies and share information to promote programs to reduce earthquake
losses throughout the western region of the United States, three U.S. territories, a Canadian
territory, and a Canadian province. It is funded primarily by the Department of Homeland
Security’s Federal Emergency Management Agency (FEMA).

Basis of Accounting

The Council prepares its financial statements in accordance with accounting principles
generally accepted in the United States of America, which involves the application of accrual
accounting; consequently, revenue and support are recognized when earned, and expenses
are recognized when incurred.

Financial Statement Presentation

Financial statement presents information regarding its financial position and activities
according to three classes of net assets: unrestricted net assets, temporarily restricted net
assets, and permanently restricted net assets. The Council has no temporarily and
permanently restricted net assets during 2017 and 2016.

Allowance for Uncollectible Accounts

No allowance for uncollectible accounts has been provided since management considers all
accounts to be collectible as the grants receivable have historically been received in full.

Estimates

The preparation of financial statements in conformity with accounting principles generally
accepted in the United States of America requires management makes estimates and
assumptions that affect the reported amounts of assets and liabilities and disclosure of
contingent assets and liabilities at the date of the financial statements and the reported
amounts of revenues and expenses during the reporting period. Actual results could differ
from those estimates.

Cash and Cash Equivalents

For the purposes of reporting cash flows, the Council considers all unrestricted highly liquid
investments with an initial maturity of three months or less to be cash equivalents.

7
See independent accountant’s review report.




WESTERN STATES SEISMIC PoLIcY COUNCIL
NOTES TO FINANCIAL STATEMENTS
NoOVEMBER 30, 2017 AND 2016

NOTE 1 - SUMMARY OF SIGNIFICANT ACCOUNTING POLICIES (CONTINUED)

Functional Allocation of Expenses

The costs of providing the Council’s programs and supporting services have been
summarized on a functional basis. Accordingly, certain costs have been allocated among the
programs and supporting services.

Grants and Cooperative Agreements

The grants and cooperative agreements are cost reimbursement type agreements; therefore,
the Council records income when expenditures are made in compliance with the terms of the
agreements.

Income Taxes

The Council under preliminary determination is a not-for-profit organization that is exempt
from income taxed under Section 501(c)(3) of the Internal Revenue Code and Section
23701(d) of the California Revenue and Taxation Code.

Property and Equipment

Property and equipment are recorded at cost when acquisition costs are greater than $5,000.
Depreciation is provided on the straight-line basis over five years.

Subsequent Event

The Council has evaluated subsequent events for potential recognition and/or disclosure
through January 10, 2018, the date the financial statements were issued.

NOTE 2 — GRANTS AND COOPERATIVE AGREEMENT RECEIVABLES

The Council has a receivable from FEMA in the following amounts as of November 30:

2017 2016
FEMA $ 20,623 $ 30,785
Total $ 20,623 $ 30,785

8
See independent accountant’s review report.




WESTERN STATES SEISMIC PoLIcY COUNCIL
NOTES TO FINANCIAL STATEMENTS
NoOVEMBER 30, 2017 AND 2016

NOTE 3 — OFFICE EQUIPMENT

Property and equipment consist of the following as of November 30:

2017 2016
Computer equipment $ 3136 % 3,136
Office equipment 4,067 4,067
Total 7,203 7,203
Less accumulated depreciation (7,203) (7,203)
Capital assets, net $ - $ -

Depreciation expense for the year ending November 30, 2016 was $979. There was no
depreciation expense in 2017.

NoOTE 4 - FEMA REVENUE

FEMA revenue consists of the following for the year ended November 30:

2017 2016
2015 FEMA $ 49,515 $ 211,110
2016 FEMA 259,921 83,079
2017 FEMA 67,871 -
Total $ 377,307 $ 294,189

NOTE 5 — DEFINED CONTRIBUTION PLAN

The Council sponsors a defined contribution plan (a SIMPLE IRA plan) covering regular
employees who meet certain eligibility requirements. The Council matches an employee’s
contribution dollar for dollar up to 3% of compensation per year. Employees who qualify
under Internal Revenue Service rules may make catch up contributions to this plan. The
contributions made during the years ended November 30, 2017 and 2016 were $2,637 and
$2,587, respectively.

9
See independent accountant’s review report.




WESTERN STATES SEISMIC PoLIcY COUNCIL
NOTES TO FINANCIAL STATEMENTS
NoOVEMBER 30, 2017 AND 2016

NOTE 6 — LEASE AGREEMENT

The Council leases office space for its office location in Sacramento, California. On
February 1, 2017, the Council signed a new sublease agreement that began February 1, 2017
and will expire December 31, 2020. The lease terms call for rent payments to be made
monthly, in advance. Rent expenses totaled $24,804 and $18,624 for the years ended
November 30, 2017 and 2016, respectively.

Future minimum lease payments as of November 30, are as follows:

2018 $ 24,150
2019 24,885
2020 25,305
2021 19,215
Total $ 93,555

NOTE 7 — COMMITMENTS AND CONTINGENCIES

The Council received a cooperative agreement grant from FEMA for an amount of $279,833
for the time period from August 1, 2017 to July 31, 2018: $225,000 for basic operations and
$54,833 for supporting state projects designated by FEMA. As of November 30, 2017, there
was a total of $259,921 remaining to be used by the Council for performance of various
services in accordance with the terms of the grant.

During the fiscal year ending November 30, 2017, the previous grant monies available from
2015 and 2016, by extensions, were utilized in their entirety.

10
See independent accountant’s review report.
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Western States Seismic Policy Council
Income & Expense

December 2016 thPea it NovEmMbeiERBIF15 FEMA 2016 FEMA 2017  WSSPC
Income
401.0 - Interest Inc
401.1 - Money Mkt Interest Income 189.43 0.00 0 0 189.43
401.2 - CD Interest Income 19.76 0.00 0 19.76
Total 401.0 - Interest Inc 209.19 0.00 0 0 209.19
410.0 - Membership Dues 3,800.00 0.00 0 0 3,800.00
450.0 - Grants Earned
460.0 - FEMA Grants Earned
460.11 - 2015 FEMA Grants Earned 49,514.77 49,514.77 0.00 0.00 0.00
460.12 - 2016 FEMA Grants Earned 259,921.41 0.00 259,921.41 0.00 0.00
460.13 - 2017 FEMA Grants Earned 67,871.35 0.00 0.00 67,871.35 0.00
Total 460.0 - FEMA Grants Earned 377,307.53 49,514.77  259,921.41 67,871.35 0.00
Total 450.0 - Grants Earned 377,307.53 49,514.77  259,921.41 67,871.35 0.00
Total Income 381,316.72 49,514.77  259,921.41 67,871.35 3,990.45
Expense
500.0 - P/R Expenses
500.1 - Salary 127,615.20 0.00 84,465.20 43,150.00 0.00
500.2 - Benefits
500.7 - Employee IRA Contribution
500.701 - Employer IRA Contrib-forSutch 2,636.88 0.00 1,757.92 878.96 0.00
500.7 - Employee IRA Contribution - Other 0.00 0.00 0.00 0.00 0.00
Total 500.7 - Employee IRA Contribution 2,636.88 0.00 1,757.92 878.96 0.00
500.2 - Benefits - Other 18,267.32 0.00 13,223.42 6,481.14 -1,437.24
Total 500.2 - Benefits 20,904.20 0.00 14,981.34 7,360.10 -1,437.24
500.3 - Employer Contrib/Taxes 9,879.51 0.00 6,805.70 3,073.81 0.00
500.4 - Workers' Comp 1,061.92 0.00 739.51 322.41 0.00
500.5 - Payroll Service 2,249.06 0.00 1,508.26 740.80 0.00
Total 500.0 - P/R Expenses 161,709.89 0.00 108,500.01 54,647.12 -1,437.24
506.0 - Prof Fees Accounting 5,510.00 0.00 5,510.00 0.00 0.00
507.0 - Prof Fees Consulting 1,457.50 0.00 1,082.50 375.00 0.00
510.0 - Office Supplies 2,802.77 0.00 2,664.35 134.90 3.52
515.0 - Telephone 2,443.94 0.00 1,598.50 845.44 0.00
520.0 - Printing 603.71 0.00 603.71 0.00 0.00
522.0 - Postage and Delivery 267.20 0.00 267.20 0.00 0.00
525.0 - Internet Services 1,235.83 0.00 911.31 324.52 0.00
530.0 - Staff Expenses
530.2 - Staff Mileage 26.60 0.00 22.80 3.80 0.00
Total 530.0 - Staff Expenses 26.60 22.80 3.80 0.00
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Western States Seismic Policy Council

535.0 - Executive Committee Expense

535.1-
535.2 -
535.3 -
535.4 -
Total 535.0

Meals Exec Comm

Mileage Exec Comm
Transportation Exec Comm
Hotel Exec Comm

- Executive Committee Expense

550.0 - Workshops/Projects

550.11 -
550.12 -
550.13 -
550.14 -

550.2 -
550.3 -
550.4 -
Total 550.0

State Support-Alaska

State Support - NV Bracing
State Support - WY Bracing
State Support - ID Outreach
EQ Program Managers Meeting
Basin & Range Prov

State Support-HI

- Workshops/Projects

554.0 - Conferences

554.11
Total 554.0

- 2017 WSSPC Annual Meeting

- Conferences

570.0 - Insurance

570.1 -
Total 570.0

Liability Insurance

- Insurance

575.0 - Rent
580.0 - Bank Service Charges

583.0 - Miscellaneous Expenses

591.0 - Licenses and Permits

Total Expense

TOTAL

Income & Expense

December 2016 th Emugllﬁ NovEamhbatERPNZ15 FEMA 2016 FEMA 2017  WSSPC
559.44 0.00 465.50 0.00 93.94
17.92 0.00 17.92 0.00 0.00
2,782.79 0.00 2,782.79 0.00 0.00
994.14 0.00 994.14 0.00 0.00
4,354.29 0.00 4,260.35 0.00 93.94
38,309.91 10,482.37  31,094.87 0.00 -3,267.33
9,772.00 0.00 9,772.00 0.00 0.00
7,990.28 0.00 7,990.28 0.00 0.00
27,434.43 0.00  27,434.43 0.00 0.00
29,155.19 0.00 28,850.21 0.00 304.98
28,869.30 28,859.45 0.00 0.00 9.85
20,961.52 10,172.95 9,213.10 1,575.47 0.00
162,492.63 49,514.77 114,354.89 0.00 -2,952.50
3,663.59 0.00 3,663.59 0.00 0.00
3,663.59 0.00 3,663.59 0.00 0.00
1,172.29 0.00 1,277.00 0.00 -104.71
1,172.29 0.00 1,277.00 0.00 -104.71
24,804.00 0.00  14,864.00 9,940.00 0.00
291.30 0.00 266.20 25.10 0.00
-3.52 0.00 0.00 0.00 -3.52
75.00 0.00 75.00 0.00 0.00
372,907.02 49,514.77 259,921.41  67,871.35 -4,400.51
8,409.70
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Western States Seismic Policy Council
FEMA FY 2015 Cooperative Agreement EMW-2015-CA-00213 Mod 1
August 1, 2015 - December 31, 2016

_ Aug 2015 | Sep 2015 Oct 2015 Nov 2015 | Dec 2015 Jan 2016 Feb 2016 Mar 2016 Apr 2016 May 2016 | Jun 2016 Jul 2016

SUMMARY

Total Cooperative Agreement Amount 350,000.00

Amt Budgeted Per Month 15,284.65| 25,807.26( 20,484.76| 40,281.12 20,634.77| 21,135.21| 27,066.74| 49,718.38| 25,094.63| 55,054.71| 15,170.43| 34,267.34
Cumulative Amount Budgeted 15,284.65( 41,091.91 61,576.67| 101,857.79( 122,492.56( 143,627.77 170,694.51| 220,412.89| 245,507.52| 300,562.23| 315,732.66( 350,000.00
Cumulative Budget Remaining 334,715.35| 308,908.09| 288,423.33| 248,142.21| 227,507.44| 206,372.23| 179,305.49| 129,587.11| 104,492.48| 49,437.77| 34,267.34 0.00
Amt Expended Per Month 14,059.20( 15,878.59 26,995.28 32,441.98( 19,006.97| 24,639.91 19,461.90( 34,728.92| 15,234.50( 47,363.62| 26,161.92 15,428.97|
/Amount Expended to Date 14,059.20( 29,937.79 56,933.07| 89,375.05 108,382.02| 133,021.93( 152,483.83| 187,212.75| 202,447.25| 249,810.87| 275,972.79| 291,401.76|
Cumulative Funds Remaining 335,940.80| 320,062.21| 293,066.93| 260,624.95| 241,617.98| 216,978.07| 197,516.17| 162,787.25| 147,552.75| 100,189.13| 74,027.21| 58,598.24
PLANNED MONTHLY COST 15,284.65| 25,807.26 20,484.76| 40,281.12 20,634.77| 21,135.21| 27,066.74| 49,718.38| 25,094.63| 55,054.71| 15,170.43| 34,267.34
TASK 1.0 DEVELOP SEISMIC POLICIES 3,500.00 2,000.00 2,285.21 7,331.56 1,100.00 3,885.21 2,100.00 2,500.00{ 12,204.20 2,100.00 2,100.00 2,321.34

1.1 Develop Seismic Policies

1.2 Hold Committees Meetings & Annual Meeting
1.3 Hold Board Meetings

TASK 2.0 PROVIDE FORUMS 1,500.00 2,400.00 3,046.95 3,700.00 3,300.00 3,800.00 3,500.00 3,696.95 4,070.00| 18,513.85 2,000.00 1,996.00
2.1 Conduct WSSPC Awards in Excellence

2.2 Organize National EQ Program Managers Meeting

2.3 Support Earthquake Early Warning
TASK 3.0 PROVIDE OUTREACH/PUBLIC EDUCATI 3,450.65 6,572.50 4,050.00 3,019.56 5,400.00 3,950.00 3,100.00 5,300.00 4,000.00 4,570.43 6,000.00 4,200.00
3.1 Provide up to date Website

3.2 Distribute Quarterly newsletter

3.3 Prepare an Annual Report

3.4 Conduct Community Outreach
TASK 4.0 MAINTAIN & EXPAND PARTNERSHIPS 100.00 250.00 702.60 730.00 300.00 500.00 761.74 250.00 250.00 300.00 500.00 200.00
4.1 Maintain Partnerships (e.g. ShakeOut)

4.2 WSSPC Affiliate Member Program Outreach
TASK 5.0 FINANCIAL MANAGEMENT 6,734.00 4,584.76 5,400.00 5,500.00 5,534.77 9,000.00 7,605.00 7,971.43 4,570.43 4,570.43 4,570.43 5,550.00
5.1 Manage Program/Financial of Co-Op Agreement
5.2 Manage WSSPC Finances

5.3 Maintain Office w/FT Exec Dir & Support Staff
TASK 6.0 SUPPORT STATES 0.00( 10,000.00 5,000.00( 20,000.00 5,000.00 0.00( 10,000.00( 30,000.00 0.00( 25,000.00 0.00( 20,000.00]
6.1 EQ Program Managers 25000
6.2 EQ Handbook 10000 20000
6.3 Hawaii Conference 30000
6.4 NV Billboards 10000
6.5 AK Workshop 5000 20000 5000

GRANT SUMMARY WSSPC Budget & Expenses: August 1, 2015- December 31, 2016 Page 1 of 4



Western States Seismic Policy Council
FEMA FY 2015 Cooperative Agreement EMW-2015-CA-00213 Mod 1
August 1, 2015 - December 31, 2016

_ Aug 2015 | Sep 2015 Oct 2015 Nov 2015 | Dec 2015 Jan 2016 Feb 2016 Mar 2016 Apr 2016 May 2016 | Jun 2016 Jul 2016

ACTUAL MONTHLY COST 14,059.20 15,878.59 26,995.28 32,441.98 19,006.97 24,639.91 19,461.90 34,728.92 1523450 47,363.62 26,161.92 15,428.97
TASK 1.0 DEVELOP SEISMIC POLICIES 927.46 1,062.51 1,820.77 8,733.64 750.43 952.91 145.43 1,025.74 4,838.66 4,303.83 6,446.92 595.80
1.1 Develop Seismic Policies 349.48 1,038.08 1,262.58 1,409.02 627.37 241.53 39.50 742.31 640.61 327.71 1,295.44 327.69
1.2 Hold Committees Meetings & Annual Meeting 295.71 0.00 106.32 53.17 57.03 161.22 53.27 161.96 3,693.74 249.06 4,835.52 0.00]
1.3 Hold Board Meetings 282.27 24.43 451.87 7,271.45 66.03 550.16 52.66 121.47 504.31 3,727.06 315.96 268.11]
TASK 2.0 PROVIDE FORUMS 1,169.41 903.75 365.95 709.64 263.29 1,892.02 3,475.50 1,386.21 1,912.42| 14,316.21 129.44 0.00]
2.1 Conduct WSSPC Awards in Excellence 524.22 73.28 79.74 13.29 85.55 1,341.86 1,685.14 769.30 422.53 183.52 0.00 0.00]
2.2 Organize National EQ Program Managers Meeting 645.19 830.47 286.21 696.35 177.74 550.16 1,790.36 616.91 1,489.89| 14,132.69 129.44 0.00]
TASK 3.0 PROVIDE OUTREACH/PUBLIC EDUCATION 4,663.57 5,109.67 2,086.84 1,276.34 5,212.99 1,623.13 1,080.55 4,816.29 2,467.03 1,691.01 3,593.97 4,078.25
3.1 Provide up to date Website 1,343.50 702.85 585.03 412.32 764.40 442.30 316.97 605.38 177.19 393.26 1,287.46 2,007.84
3.2 Distribute Quarterly newsletter 1,384.48 4,286.67 770.84 757.68 4,405.82 751.44 763.58 3,414.62 272.60 1,219.10 2,243.32 2,055.51
3.3 Prepare an Annual Report 134.42 0.00 0.00 0.00 0.00 0.00 0.00 796.29 2,017.24 0.00 0.00 0.00]
3.4 Conduct community outreach 1,801.17 120.15 730.97 106.34 42.77 429.39 0.00 0.00 0.00 78.65 63.19 14.90)
TASK 4.0 MAINTAIN & EXPAND PARTNERSHIPS 322.60 2,769.59 2,643.61 26.59 4,336.83 8,343.35 457.01 80.98 858.71 104.87 94.81 2,301.30
4.1 Partner with other Organizations (e.g. ShakeOut) 322.60 2,769.59 2,643.61 26.59 4,051.66 8,034.72 325.36 40.49 804.17 104.87 94.81 2,301.30
4.2 WSSPC Affiliate Member Program Outreach 0.00 0.00 0.00 0.00 285.17 308.63 131.65 40.49 54.54 0.00 0.00 0.00]
TASK 5.0 FINANCIAL MANAGEMENT 6,209.99 4,958.36 5,289.58 2,990.82 7,314.52 8,526.46 7,952.87 7,621.13 3,843.66 6,056.16 6,635.18 6,762.34
5.1 Manage Program/Financial of Co-Op Agreement 2,889.93 293.11 1,249.29 186.10 541.82 590.42 671.42 634.34 381.64 799.62 537.13 834.12
5.2 Manage WSSPC Finances 1,129.09 903.74 903.77 305.73 2,566.50 4,339.86 3,463.54 2,060.56 926.84 655.43 1,864.17 1,132.02]
5.3 Maintain Office w/FT Exec Dir & Support Staff 2,190.97 3,761.51 3,136.52 2,498.99 4,206.20 3,596.18 3,817.91 4,926.23 2,535.18 4,601.11 4,233.88 4,796.20
TASK 6.0 SUPPORT STATES 766.17 1,074.71| 14,788.53| 18,704.95 1,128.91 3,302.04 6,350.54| 19,798.57 1,314.02| 20,891.54 9,261.60 1,691.28]
6.1 EQ Program Managers 0.00 0.00 0.00 0.00 28.52 337.59 0.00 0.00 0.00| 19,987.05 6,779.31 0.00]
6.2 EQ Handbook 161.30 425.59 969.13 144.45 85.55 125.08 1,158.57 1,990.25 1,314.02 878.27 2,260.92 1,601.91
6.3 Hawaii Conference 13.44 158.77 318.97 186.10 812.84 2,839.37 5,191.97| 17,781.33 0.00 0.00 157.98 0.00]
6.4 NV Billboards 510.78 490.35| 12,144.65 448.75 85.55 0.00 0.00 26.99 0.00 0.00 0.00 0.00]
6.5 AK Workshop 80.65 0.00 1,355.78| 17,925.65 116.45 0.00 0.00 0.00 0.00 26.22 63.39 89.37
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GRANT SUMMARY

Western States Seismic Policy Council
FEMA FY 2015 Cooperative Agreement EMW-2015-CA-00213 Mod 1
August 1, 2015 - December 31, 2016

_ Aug 2016

Sep 2016 Oct 2016 Nov 2016 Dec 2016
SUMMARY
Total Cooperative Agreement Amount 350,000.00
[Amt Budgeted Per Month
Cumulative Amount Budgeted
Cumulative Budget Remaining
[Amt Expended Per Month 2,047.30 570.59 2,000.05 4,465.53 49,524.62]
[Amount Expended to Date 293,449.06| 294,019.65 296,019.70| 300,485.23| 350,009.85
(Cumulative Funds Remaining 56,550.94 55,980.35 53,980.30 49,514.77 0.008

JPLANNED MONTHLY COST

TASK 1.0 DEVELOP SEISMIC POLICIES
1.1 Develop Seismic Policies

1.2 Hold Committees Meetings & Annual Meeting

1.3 Hold Board Meetings
TASK 2.0 PROVIDE FORUMS
2.1 Conduct WSSPC Awards in Excellence

2.2 Organize National EQ Program Managers Meeting

2.3 Support Earthquake Early Warning
TASK 3.0 PROVIDE OUTREACH/PUBLIC EDUCATION
3.1 Provide up to date Website

3.2 Distribute Quarterly newsletter

3.3 Prepare an Annual Report

3.4 Conduct Community Outreach
TASK 4.0 MAINTAIN & EXPAND PARTNERSHIPS
4.1 Maintain Partnerships (e.g. ShakeOut)

4.2 WSSPC Affiliate Member Program Outreach
TASK 5.0 FINANCIAL MANAGEMENT
5.1 Manage Program/Financial of Co-Op Agreement

5.2 Manage WSSPC Finances

5.3 Maintain Office w/FT Exec Dir & Support Staff
TASK 6.0 SUPPORT STATES
6.1 EQ Program Managers

6.2 EQ Handbook

6.3 Hawaii Conference

6.4 NV Billboards

6.5 AK Workshop

WSSPC Budget & Expenses: August 1, 2015- December 31, 2016
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GRANT SUMMARY

Western States Seismic Policy Council
FEMA FY 2015 Cooperative Agreement EMW-2015-CA-00213 Mod 1
August 1, 2015 - December 31, 2016

_ Aug 2016 | sep 2016 Oct 2016 Nov 2016 | Dec 2016 Oct-Dec | Cumulative
2016 Expense

ACTUAL MONTHLY COST 2,047.30 570.59 2,000.05 4,465.53  49,524.62

TASK 1.0 DEVELOP SEISMIC POLICIES 0.00 0.00 0.00 0.00} 0 31,604.10

1.1 Develop Seismic Policies

1.2 Hold Committees Meetings & Annual Meeting

1.3 Hold Board Meetings

TASK 2.0 PROVIDE FORUMS 0.00 0.00 0.00 0.00 0.00§ 0 26,523.84

2.1 Conduct WSSPC Awards in Excellence

2.2 Organize National EQ Program Managers Meeting

TASK 3.0 PROVIDE OUTREACH/PUBLIC EDUCATION 0.00 0.00 0.00 0.00 0.00§ 0 37,699.64

3.1 Provide up to date Website

3.2 Distribute Quarterly newsletter

3.3 Prepare an Annual Report

3.4 Conduct community outreach

TASK 4.0 MAINTAIN & EXPAND PARTNERSHIPS 0.00 0.00 0.00 0.00§ 0 22,340.25

4.1 Partner with other Organizations (e.g. ShakeOut)

4.2 WSSPC Affiliate Member Program Outreach

TASK 5.0 FINANCIAL MANAGEMENT 76.20 0.00 279.88 2,650.22 0.00§ 2,930.10 77,167.37

5.1 Manage Program/Financial of Co-Op Agreement

5.2 Manage WSSPC Finances

5.3 Maintain Office w/FT Exec Dir & Support Staff 76.20 279.88 2,650.22

TASK 6.0 SUPPORT STATES 1,971.10 570.59 1,720.17 1,815.31| 49,524.62

6.1 EQ Program Managers 0 27,132.47

6.2 EQ Handbook 1,971.10 28,869.30) 28,869.30 41,955.44

6.3 Hawaii Conference 10,172.95] 10,172.95 37,633.72

6.4 NV Billboards 0.00 13,707.07

6.5 AK Workshop 570.59 1,720.17 1,815.31 10,482.37 14,017.85 34,245.95
55,990.20 350,009.85

WSSPC Budget & Expenses: August 1, 2015- December 31, 2016
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Western States Seismic Policy Council
FEMA FY 2016 Cooperative Agreement #EMW-2016-CA-00095
August 1, 2016 - October 31, 2017
Cumulative FINAL through October 2017

_ Aug 2016 | Sep 2016 Oct 2016 Nov 2016 Dec 2016 Jan 2017 Feb 2017 Mar 2017 Apr 2017 May 2017 Jun 2017 Jul 2017 Aug-17

SUMMARY

Total Cooperative Agreement Amount 343,000.00

[Amt Budgeted Per Month 15,528.02| 35,528.06| 34,153.06| 20,400.38| 15,448.06| 20,548.06| 28,137.06| 53,476.86| 22,173.06| 50,951.26] 21,208.06| 25,448.06

Cumulative Amount Budgeted 15,528.02| 51,056.08| 85,209.14| 105,609.52| 121,057.58| 141,605.64| 169,742.70| 223,219.56| 245,392.62| 296,343.88| 317,551.94| 343,000.00

Cumulative Budget Remaining 327,471.98| 291,943.92| 257,790.86| 237,390.48| 221,942.42| 201,394.36| 173,257.30| 119,780.44| 97,607.38| 46,656.12| 25,448.06 0.00

[Amt Expended Per Month 15,170.51| 15,809.75| 25,779.59| 26,318.74| 13,648.93| 18,930.90| 21,763.43| 22,854.70| 19,545.12| 51,983.23| 72,030.95| 25,116.63 42.13
[Amount Expended to Date 15,170.51| 30,980.26| 56,759.85| 83,078.59| 96,727.52| 115,658.42| 137,421.85| 160,276.55| 179,821.67| 231,804.90| 303,835.85| 328,952.48] 328,994.61
Cumulative Funds Remaining 327,829.49| 312,019.74| 286,240.15| 259,921.41| 246,272.48| 227,341.58| 205,578.15| 182,723.45| 163,178.33| 111,195.10| 39,164.15| 14,047.52| 14,005.39
JPLANNED MONTHLY COST 15,528.02| 35,528.06| 34,153.06| 20,400.38| 15,448.06| 20,548.06| 28,137.06| 53,476.86| 22,173.06| 50,951.26| 21,208.06| 25,448.06

TASK 1.0 DEVELOP SEISMIC POLICIES 1,100.00 1,237.26 2,249.21 7,550.82 1,100.00 2,885.21 3,100.00 2,500.00 2,654.20| 16,979.05 2,300.00 2,421.00

1.1 Develop Seismic Policies

1.2 Hold Committees Meetings & Annual Meeting
1.3 Hold Board Meetings

TASK 2.0 PROVIDE FORUMS 1,600.00 2,475.50 3,046.25 3,600.00 3,300.00 3,900.06 2,930.00 4,096.95 4,130.93 6,139.00 2,000.00 1,996.00
2.1 Conduct WSSPC Awards in Excellence

2.2 Organize National EQ Program Managers Meeting
TASK 3.0 PROVIDE OUTREACH/PUBLIC EDUCATI( 5,340.00 4,652.50 4,650.00 3,019.56 5,180.00 3,650.00 2,896.00 4,602.80 4,297.50 3,570.43 5,192.00 4,100.00|
3.1 Provide up to date Website

3.2 Prepare Quarterly Newsletters & Bulletins
3.3 Prepare an Annual Report

3.4 Conduct Community Outreach
TASK 4.0 MAINTAIN & EXPAND PARTNERSHIPS 838.00 1,478.04 702.60 730.00 300.00 1,500.00 1,761.06 313.75 420.00 301.29 599.90 1,381.06
4.1 Maintain Partnerships (e.g. ShakeOut)

4.2 WSSPC Affiliate Member Program Outreach
TASK 5.0 FINANCIAL MANAGEMENT 6,650.02 5,684.76 5,505.00 5,500.00 5,568.06 8,612.79 7,450.00 5,963.36 4,670.43 3,961.49 6,116.16 5,550.00
5.1 Manage Program/Financial of Co-Op Agreement
5.2 Manage WSSPC Finances

5.3 Maintain Office w/FT Exec Dir & Support Staff
TASK 6.0 SUPPORT STATES 0.00( 20,000.00( 18,000.00 0.00 0.00 0.00( 10,000.00( 36,000.00 6,000.00{ 20,000.00 5,000.00| 10,000.00
6.1 EQ Program Managers 20000 5000
6.2 Hawaii Retrofit 10000
6.3 NV Billboards 10000
6.4 AK Workshop 20000 10000
6.5 NV Bracing 10000
6.6 WY Bracing 8000
6.7 Idaho Outreach 10000 16000 6000
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Western States Seismic Policy Council
FEMA FY 2016 Cooperative Agreement #EMW-2016-CA-00095
August 1, 2016 - October 31, 2017
Cumulative FINAL through October 2017

_ Aug 2016 | Sep 2016 Oct 2016 Nov 2016 Dec 2016 Jan 2017 Feb 2017 Mar 2017 Apr 2017 May 2017 Jun 2017 Jul 2017 Aug-17

ACTUAL MONTHLY COST 15,170.51 15,809.75 25,779.59 26,318.74 13,648.93 18,930.90 21,763.43 22,854.70 19,545.12 51,983.23 72,030.95 25,116.63 42.13
TASK 1.0 DEVELOP SEISMIC POLICIES 606.60 725.59 2,800.31 8,909.43 180.60 411.33 988.83 886.76 2,153.57 8,182.07 1,442.06 867.69 0.00
1.1 Develop Seismic Policies 415.04 569.31 790.13 764.09 90.30 365.62 70.63 421.21 212.01 77.57 1,249.79 599.12 0.00
1.2 Hold Committees Meetings & Annual Meeting 0.00 0.00 0.00 0.00 0.00 296.65 221.69 1,472.91 3,715.30 0.00 0.00 0.00
1.3 Hold Board Meetings 191.56 156.28 2,010.18 8,145.34 90.30 45.71 621.55 243.86 468.65 4,389.20 192.27 268.57 0.00
TASK 2.0 PROVIDE FORUMS 0.00 0.00 0.00 186.24 0.00 1,462.47 226.02 509.89 6,304.49 318.61 96.14 82.64 0.00
2.1 Conduct WSSPC Awards in Excellence 0.00 0.00 0.00 0.00 0.00 68.55 0.00 44.34 334.75 8.35 0.00 41.32 0.00
2.2 Organize National EQ Program Managers Meeting 0.00 0.00 0.00 186.24 0.00 1,393.92 226.02 465.55 5,969.74 310.26 96.14 41.32 0.00
TASK 3.0 PROVIDE OUTREACH/PUBLIC EDUCATION 6,369.49 5,048.67 5,856.52 3,970.17 4,449.56 4,193.18 6,256.60 8,206.09 3,430.24 3,902.75 8,887.61 5,616.48 0.00
3.1 Provide up to date Website 1,718.88 1,543.51 3,218.89 1,494.22 995.58 1,633.85 1,863.38 1,355.81 1,077.48 845.22 1,701.34 1,700.57 0.00
3.2 Prepare Quarterly Newsletters & Bulletins 4,054.64 3,460.51 2,614.39 2,059.64 3,386.25 2,445.07 2,472.07 5,021.32 580.24 2,507.95 6,753.65 1,941.96 0.00
3.3 Prepare an Annual Report 0.00 0.00 0.00 416.31 67.73 114.26 1,921.15 1,828.96 1,772.52 549.58 0.00 0.00 0.00
3.4 Conduct community outreach 595.97 44.65 23.24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 432.62 1,973.95 0.00
TASK 4.0 MAINTAIN & EXPAND PARTNERSHIPS 404.40 301.40 174.29 1,500.91 474.08 1,553.87 1,751.64 254.95 0.00 103.42 588.85 44417 0.00
4.1 Partner with other Organizations (e.g. ShakeOut) 191.56 189.77 11.62 766.89 135.45 1,142.55 1,751.64 133.02 0.00 103.42 588.85 44417 0.00
4.2 WSSPC Affiliate Member Program Outreach 212.84 111.63 162.67 734.02 338.63 411.32 0.00 121.93 0.00 0.00 0.00 0.00 0.00
TASK 5.0 FINANCIAL MANAGEMENT 7,726.17 7,914.53 5,647.08 7,800.53 7,415.93 9,859.01 10,622.14 4,970.63 2,806.78 7,019.65 5,239.48 7,943.46 42.13
5.1 Manage Program/Financial of Co-Op Agreement 1,851.73 66.98 1,138.71 142.42 767.55 891.19 28.25 1,075.21 591.39 943.71 408.58 1,012.30 0.00
5.2 Manage WSSPC Finances 1,660.17 1,317.23 708.79 766.89 1,546.40 4,671.82 3,460.23 609.65 691.82 2,249.39 1,466.09 1,053.62 0.00
5.3 Maintain Office w/FT Exec Dir & Support Staff 4,214.27 6,530.32 3,799.58 6,891.22 5,101.98 4,296.00 7,133.66 3,285.77 1,523.57 3,826.55 3,364.81 5,877.54 42.13
TASK 6.0 SUPPORT STATES 63.85 1,819.56( 11,301.39 3,951.46 1,128.76 1,451.04 1,918.20 8,026.38 4,850.04| 32,456.73| 55,776.81| 10,162.19 0.00
6.1 EQ Program Managers 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1,079.22 0.00( 18,917.95 5,315.35 4,133.25 0.00
6.2 Hawaii Retrofit 0.00 0.00 116.20 21.91 45.15 45.70 0.00 44.34 0.00 155.13 9,381.34 0.00 0.00
6.3 NV Billboards 63.85 446.52| 10,046.48 0.00 33.86 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6.4 AK Workshop 0.00 0.00 999.28 0.00 564.38 731.23 1,847.57 1,149.33 781.09 9,274.03 13,457.45 0.00 0.00
6.5 NV Bracing 0.00 11.16 0.00 21.91 0.00 0.00 28.25 0.00 0.00 155.13 9,820.07 0.00 0.00
6.6 WY Bracing 0.00 11.16 0.00 21.91 0.00 251.36 28.25 4,611.78 2,473.24 0.00 96.14 1,038.28 0.00
6.7 Idaho Outreach 0.00 1,350.72 139.43 3,885.73 485.37 422.75 14.13 1,141.71 1,595.71 3,954.49( 17,706.46 4,990.66 0.00
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GRANT SUMMARY

Western States Seismic Policy Council
FEMA FY 2016 Cooperative Agreement #EMW-2016-CA-00095
August 1, 2016 - October 31, 2017
Cumulative FINAL through October 2017

Sep-17

Oct-17

0.00
328,994.61
14,005.39

14,005.39
343,000.00
0
343,000.00
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GRANT SUMMARY

Western States Seismic Policy Council
FEMA FY 2016 Cooperative Agreement #EMW-2016-CA-00095
August 1, 2016 - October 31, 2017
Cumulative FINAL through October 2017

Sep-17 Oct-17
0.00[ 14,005.39
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00[ 14,005.39
0.00 0.00
0.00 0.00
0.00 0.00
0.00| 14,005.39
0.00 0.00
0.00 0.00
0.00 0.00

WSSPC Budget & Expenses: August 1, 2016- October 31, 2017

Page 4 of 4



Subsection D-5

FEMA 2017 Cooperative Agreement
August 1, 2017 — August 31, 2018

Showing Allocation of Expenses to Tasks in the Work Plan

From August 1, 2017 — November 30, 2017



Western States Seismic Policy Council
FEMA FY 2017 Cooperative Agreement
August 1, 2017 - August 31, 2018
Cooperative Agreement #EMW-2017-CA-00096

PLANNED TASKS / EXPENSES Aug 2017 | Sep 2017 Oct 2017 Nov 2017 | Dec 2017 | Jan 2018 Feb 2018 Mar 2018 | Apr 2018 | May 2018 | Jun 2018 Jul 2018

SUMMARY PLANNED COSTS

Total Cooperative Agreement Amount 279,833.00

Amt Budgeted Per Month 16,145.41| 17,145.45( 16,200.45( 18,145.45( 23,118.25( 22,255.45( 49,865.45| 18,123.00( 16,190.45( 49,552.75( 16,145.45( 16,945.44

Cumulative Amount Budgeted 16,145.41| 33,290.86( 49,491.31| 67,636.76( 90,755.01| 113,010.46( 162,875.91| 180,998.91| 197,189.36| 246,742.11| 262,887.56| 279,833.00

Cumulative Budget Remaining 263,687.59| 246,542.14| 230,341.69| 212,196.24| 189,077.99| 166,822.54| 116,957.09| 98,834.09| 82,643.64| 33,090.89| 16,945.44 0.00]
SUMMARY ACTUAL COSTS

Amt Expended Per Month 18,017.20| 15,979.47| 13,251.85| 20,622.83

Amount Expended to Date 18,017.20| 33,996.67| 47,248.52| 67,871.35

Cumulative Funds Remaining 261,815.80| 245,836.33| 232,584.48| 211,961.65

PLANNED MONTHLY COSTS - BASE PLAN $225,00 16,145.41| 17,145.45 16,200.45| 18,145.45| 23,118.25| 22,255.45| 49,865.45| 18,123.00| 16,190.45| 49,552.75| 16,145.45 16,945.44

TASK 1.0 DEVELOP SEISMIC POLICIES 1,100.00 1,237.26 2,249.21 2,798.50 6,572.80 2,560.21 2,800.00 2,800.00 2,304.20 9,386.65 2,497.00 2,821.00
1.1 Develop & Encourage Adoption of Policy Recommendatio 600.00 800.00 749.21 1,198.50 480.00 800.00 900.00 900.00 1,004.20 900.00 1,297.00 1,100.00]
1.2 Conduct Board Meetings 500.00 437.26 1,500.00 1,600.00 6,092.80 1,760.21 1,900.00 1,900.00 1,300.00 8,486.65 1,200.00 1,721.00
TASK 2.0 PROVIDE FORUMS 1,500.00 1,002.89 2,446.25 2,097.00 1,300.00 3,350.06 4,215.00 3,696.85 3,630.93| 11,802.50 2,300.00 1,996.00
2.1 Hold WSSPC Annual Meeting (including Awards) 1,355.00 762.89 2,096.25 1,747.00 800.00 1,550.06 1,815.00 1,848.42 1,630.93 6,302.50 1,700.00 1,196.00]
2.2 Earthquake Program Managers Meeting 145.00 240.00 350.00 350.00 500.00 1,800.00 2,400.00 1,848.43 2,000.00 5,500.00 600.00 800.00|
TASK 3.0 PROVIDE OUTREACH AND EDUCATION 5,357.39 5,642.50 4,285.00 4,219.56 5,518.00 4,499.98 4,096.39 5,397.49 4,597.70 4,342.43 4,792.39 4,647.38
3.1 Website 1,362.00 1,600.00 1,200.00 1,500.00 1,500.00 1,200.00 1,000.00 1,000.00 1,400.00 1,442.43 1,400.00 1,800.00]
3.2 Quarterly Electronic Newsletter & Monthly Bulletins 2,960.39 3,142.50 2,185.00 2,719.56 3,018.00 2,199.98 2,296.39 3,097.49 2,700.00 2,900.00 3,392.39 2,847.38
3.3 Annual Report * 0.00 0.00 0.00 0.00 1,000.00 1,100.00 800.00 1,000.00 497.70 0.00 0.00 0.00
3.4 Conduct Community Education and Outreach 1,035.00 900.00 900.00 0.00 0.00 0.00 0.00 300.00 0.00 0.00 0.00 0.00
TASK 4.0 MAINTAIN & ENCOURAGE PARTNERSH 1,038.00 1,478.04 502.60 830.00 1,230.00 510.20 761.06 313.75 342.19 301.29 499.90 1,081.06|
4.1 Maintain & Encourage Partnerships 52.00 986.00 300.00 330.00 230.00 100.00 381.06 213.75 242.19 201.29 399.90 581.06
4.2 Affiliate Member Program 986.00 492.04 202.60 500.00 1,000.00 410.20 380.00 100.00 100.00 100.00 100.00 500.00]
TASK 5.0 FINANCIAL AND GRANTS MANAGEMEN 7,150.02 6,159.76 5,467.39 6,200.39 7,872.45 7,985.00 7,468.00 5,914.91 4,065.43 3,886.88 5,431.16 5,150.00
5.1 Manage Cooperative Agreement 1,850.00 1,200.00 1,138.00 810.39 1,372.45 1,000.00 800.00 800.00 950.00 800.00 1,200.00 1,200.00]
5.2 Manage WSSPC Finances 1,700.00 1,959.76 1,329.39 890.00 1,500.00 2,085.00 2,650.00 2,277.55 1,000.00 1,200.00 1,800.00 1,650.00]
5.3 Maintain Office and Support Personnel 3,600.02 3,000.00 3,000.00 4,500.00 5,000.00 4,900.00 4,018.00 2,837.36 2,115.43 1,886.88 2,431.16 2,300.00
TASK 6.0 OUTCOMES REPORT 0.00 625.00 1,250.00 0.00 625.00 1,250.00 625.00 0.00 1,250.00 0.00 625.00 1,250.00
6.1 Prepare quarterly Outcomes Reports 0.00 625.00 1,250.00 0.00 625.00 1,250.00 625.00 0.00 1,250.00 0.00 125.00 0.00]
6.2 Prepare final Outcomes Report 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 500.00 1,250.00
TASK 7.0 SUPPORT STATES $54,833.00 0.00 1,000.00 0.00 2,000.00 0.00 2,100.00] 29,900.00 0.00 0.00] 19,833.00 0.00 0.00
7.1 Support Travel to NEPM $19,833.00 19,833.00

a. R VI New Mexico
b. R VIII Montana
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Western States Seismic Policy Council
FEMA FY 2017 Cooperative Agreement
August 1, 2017 - August 31, 2018

Cooperative Agreement #EMW-2017-CA-00096

c. R VIIl Wyoming

d. R IX Nevada

e. R IX Hawaii

f. R IX Guam

Jo-RIX American Samoa

h. R IX Northern Mariana Islands

i. R X Alaska

j. R X Idaho

k. R X Washington

7.2 Hawaii Workshop*

$35,000.00

1,000.00

2,000.00

2,100.00

29,900.00

a. Secure meeting space

1,000.00

13,000.00

b. Support travel

2,000.00

16,900.00

c. Support registration

2,100.00

* Indicates Contracts are included in these tasks

WSSPC Cooperative Agreement
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Western States Seismic Policy Council
FEMA FY 2017 Cooperative Agreement
August 1, 2017 - August 31, 2018
Cooperative Agreement #EMW-2017-CA-00096

ACTUAL TASKS / EXPENSES Aug 2017 | Sep 2017 | Oct2017 | Nov 2017 | Dec 2017 | Jan 2018 | Feb 2018 | Mar 2018 | Apr2018 | May 2018 | Jun2018 | Jul 2018
ACTUAL MONTHLY COST - BASE PLAN 18,017.20  15,979.47 13,251.85 20,622.83 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00]
TASK 1.0 DEVELOP SEISMIC POLICIES 461.85 1,818.94 1,218.06 1,271.23
1.1 Develop & Encourage Adoption of Policy Recommendatio 170.16 1,448.20 566.54 0.00
1.2 Conduct Board Meetings 291.69 370.74 651.52 1,271.23
TASK 2.0 PROVIDE FORUMS 461.84 46.34 623.19 635.61
2.1 Hold WSSPC Annual Meeting (including Awards) 461.84 0.00 18.88 0.00
2.2 Earthquake Program Managers Meeting 0.00 46.34 604.31 635.61
TASK 3.0 PROVIDE OUTREACH/PUBLIC EDUCATION 7,856.63 6,998.26 5,080.35 5,289.00
3.1 Website 1,731.12 1,541.41 2,001.82 2,667.10
3.2 Quarterly Electronic Newsletter & Monthly Bulletins 3,962.14 4,182.43 1,661.84 2,039.26
3.3 Annual Report 0.00 0.00 434.69 503.19
3.4 Conduct Community Education and Outreach 2,163.37 1,274.42 982.00 79.45
TASK 4.0 MAINTAIN & ENCOURAGE PARTNERSHIPS 996.61 208.55 660.96 768.03
4.1 Maintain & Encourage Partnerships 996.61 92.69 113.31 0.00
4.2 Affiliate Member Program 0.00 115.86 547.65 768.03
TASK 5.0 FINANCIAL AND GRANTS MANAGEMENT 7,559.66 6,768.35 4,857.25 9,467.98
5.1 Manage Cooperative Agreement 3,269.37 2,803.73 910.58 331.05
5.2 Manage WSSPC Finances 1,045.23 1,367.11 963.11 1,231.50
5.3 Maintain Office and Support Personnel 3,245.06 2,597.51 2,983.56 7,905.43
TASK 6.0 OUTCOMES REPORT 680.61 139.03 75.54 26.48
6.1 Prepare quarterly Outcomes Reports 680.61 139.03 75.54 26.48
6.2 Prepare final Outcomes Report 0.00 0.00 0.00 0.00
TASK 7.0 SUPPORT STATES $54,833.00 0.00 0.00 736.50 3,164.50
7.1 Support Travel to NEPM $19,833.00 0.00 0.00 0.00 264.84
a. R VI New Mexico
b. R VIII Montana
c. R VIIl Wyoming
d. R IX Nevada
e. R IX Hawaii
f. R IX Guam

|9. R IX American Samoa
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Western States Seismic Policy Council
FEMA FY 2017 Cooperative Agreement
August 1, 2017 - August 31, 2018
Cooperative Agreement #EMW-2017-CA-00096

h. R IX Northern Mariana Islands

i. R X Alaska

j. R X Idaho

k. R X Washington

7.2 Hawaii Workshop $35,000.00

0.00

0.00 736.50 2,899.66

a. Secure meeting space

b. Support travel

c. Support registration

CONTRACTS / TOTAL

Aug 2017

Sep 2017 Oct 2017 Nov 2017 Dec 2017 Jan 2018

Feb 2018

Mar 2018

Apr 2018

May 2018

Jun 2018

Jul 2018

Task 1.0

Task 2.0

Task 3.3 Copy, assemble, print tabs,
bind Annual Report
$600

600.00

Task 4.0

Task 5.0

Task 7.2 Contract for Hawaii
workshop meeting space
$14,000

1,000.00

13,000.00

WSSPC Cooperative Agreement
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Western States Seismic Policy Council
FEMA FY 2017 Cooperative Agreement
August 1, 2017 - August 31, 2018
Cooperative Agreement #EMW-2017-CA-00096

279,833.00
]
39,126.83
10,728.91
28,397.92
39,337.48
22,804.05
16,533.43
57,396.21
16,404.43
33,459.08
4,397.70
3,135.00
8,888.09
4,017.25
4,870.84
72,751.39
13,120.84
20,041.70
39,588.85
7,500.00
5,750.00
1,750.00
225,000.00
54,833.00
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Subsection E-1

WSSPC Policy Committees



WSSPC POLICY COMMITTEES

WSSPC uses policy committees — consisting of members, members’ agency representatives, and affiliate
members — to develop and provide initial review of WSSPC’s earthquake and tsunami policy
recommendations. There are three standing policy committees: Basin and Range Province Committee,
Engineering, Construction, and Building Codes Committee, and Tsunami Hazard Mitigation Committee.

Basin and Range Province Committee

The Basin and Range Province Committee (BRPC) seeks to promote
the understanding and study of seismic hazards in the Basin and
Range Province (BRP) of the western U.S., and to provide advice and
recommendations to policy-making bodies regarding seismic hazards
and risk in that region.

The BRPC consists of geoscientists and emergency managers from
Basin-and-Range Province states (Arizona, ldaho, Nevada, New
Mexico, and Utah). The BRPC states share common concerns Basin and Range Province
regarding earthquake hazards and risk in the Basin and Range Province Image: USGS

(BRP). Among those concerns are the large number of poorly studied or

unstudied potentially active normal-slip faults in the BRP; the close proximity of known active faults to
BRP urban centers; long recurrence intervals between damaging BRP earthquakes, leading to
complacency on the part of both citizens and policy makers; unknowns regarding BRP fault behavior
(earthquake clustering and triggering, multi-segment rupture, stress drops, BRP-specific attenuation
relations); and the difficulty of preparing for damaging earthquakes in rural areas lacking adequate
resources for planning and emergency response.

Goals pursued by the BRPC include promoting scientific research and emergency management functions
in the BRP, establishing post-earthquake technical information clearinghouses, establishing informal
cooperative agreements between states for technical assistance in the event of a damaging earthquake
anywhere within the BRP, and facilitating information dissemination regarding the latest technical
research and emergency response issues in the BRP.

Members:

EM = Emergency Management representative
GS = Geological Survey representative
SSC = State Seismic Commission/Council representative

2017 Chair: Richard Koehler, Nevada Geological Survey

Rick Allis, Utah GS Melinda Gibson, Wyoming GS
Scott Baldwin, Colorado EM Duke Jones, Arizona EM

Karen Berry, Colorado GS Dan Koning, New Mexico GS
Wendy Blackwell, New Mexico EM John Metesh, Montana GS

Steve Bowman, Utah GS Phil Pearthree, Arizona GS

Bob Carey, Utah EM Bill Phillips, Idaho GS

Susan Cleverley, Idaho EM Brad Richy, Idaho EM

Michael Conway, Arizona GS Mike Stickney, Montana GS

John Crofts, Utah EM Nadene Wadsworth, Montana EM
Nelia Dunbar, New Mexico GS Janell Woodward, Nevada EM

Jim Faulds, Nevada GS Seth Wittke, Wyoming GS



Engineering, Construction, and Building Codes Committee

The Engineering, Construction, and Building Codes Committee considers the need for and requirements
of seismic building codes and incentives for building owners to retrofit older buildings.

Members:
2017 Chair: Peter McDonough, Utah SSC

Rob Jackson, Colorado SSC

Chris Knight, City of Las Vegas

Keith Knudsen, USGS

Ronald L. Lynn, Nevada State Contractors Board

Mike Mahoney, Federal Emergency Management Agency

Shahin Moinian, ICC-ES

Woody Savage, U.S. Geological Survey, Emeritus
Buzz Scher, Alaska SSC

Fred Turner, California SSC

Yumei Wang, Oregon SSC

Barry Welliver, Utah SSC

Kent Yu, Oregon SSC

Tsunami Hazard Mitigation Committee

The Tsunami Hazard Mitigation Committee coordinates and implements tsunami hazards mitigation plans
and focuses on developing policies based on the current technology and science.

Members:

2017 Chair: Maximilian Dixon, Washington EM

Jonathan Allan, Oregon GS

Ryan Arba, California EM

Brad Avy, Oregon GS

Dan Belanger, Alaska EM

Jacinta Brown, American Samoa EM
George Cabrera, CNMI EM

Tim Cook, Washington EM

Leo Rustum Espia, Guam EM
Robert Ezelle, Washington EM
Corina Forson, Washington GS
Gerard Fryer, Hawaii SSC

Mark Ghilarducci, California EM
Angie Lane, Oregon EM

Steve Masterman, Alaska GS
Richard McCarthy, California SSC

Kevin Miller, California EM
Lealofisa Moliga-Tilei, American Samoa EM
Brent Nichols, Alaska EM

Dave Norman, Washington GS
Mike O’Hare, Alaska EM

Ann Ogata-Deal, Hawaii

Paul Okubo, Hawaii SCC

Kevin Richards, Hawaii EM

Althea Rizzo, Oregon EM

Buzz Scher, Alaska SC

Tim Walsh, Washington GS

Robert White, British Columbia EM
Jay Wilson, Oregon SSC

Rick Wilson, California GS
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History of WSSPC Policy Recommendations: 1997-2017



History of WSSPC Policy Recommendations

1997-2017

Ag:;;ggn Title 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

PR 15-1 Earthqtiake and Tsunami Planning A09-1 | >>>>> | >>>>> | R12-1 | >>>>> | >>>>> | R15-1 | >>>>> | >>>>>
Scenarios

PR 15-2 ngeloplng -Earthquake- and Tsunami A03-1 | >>>>> | >>>>>| R06-1| >>>>> | >>>>> | R09-2 | >>>>> | >>>>> R 12-2 | >>>>> | >>>>> | R15-2 | >>>>> | >>>>>
Risk-Reduction Strategies
Definitions of Recency of Surface

PR 15-3 Faulting for the Basin & Range A97-1 | >>>>> | >>5>>  >>55>| >>>>> R 02-3 | >>>>> | >55>> | R05-2 | >>5>> | >>>>> R 08-2 | >>>>> | >5>>> | R 11-2 | >>5>> | >>>>> w R 15-3 | >>>>> | >>>>>
Province

PR 15-4 Identlflcatlon and Mltlggtlon of Non- A 154 | >ooo> | >ooo>
Ductile Concrete Buildings
Rapid and EffectiveTsunami A01-1 R 04-1 R 07-1 R 10-1

PR 16-1 e SSS>> | S>>>> SSS>> | >>>>> SSS>> | >S>>>> S>>>> | >>>>> | R13-1 | >>>>> | >>>>> | R16-1 | >>>>>
Identification and Response & 01-2 & 04-2 & 07-2 & 10-2

PR 16-3 POSt‘Eanhquake Technical A01-3 | >>>>> | >>>>> | R04-3 | >>>>> | >>>>> | R07-3 | >>>>> | >>>>> | R 10-3 | >>>>> | >>>>> | R13-3 | >>>>> | >>>>> | R 16-3 | >>>>>
Clearinghouses

PR 16-4 Selsmlg PI’OVISIQ[‘I'S in the 2015 A01-4 | >>>>> | >>>>> | R04-4 | >>>>>  >>>>> | R07-4 | >>>>> | >>>>> R 10-4 | >>>>> | >>>>> | R 13-4 | >>>>> | >>>>> | R 16-4 | >>>>>
International Building Codes
Joint Policy for the Evaluation and

PR 16-10 |Seismic Remediation of School A13-10| >>>>> | >>>>> R 16-10 >>>>>
Buildings

PR 16-11 |Reliability of Lifeline Services A13-11 >>>>> | >>>>> |R16-11| >>>>>

PR 16-12 Earthquake _Actuated Automatic Gas A1312| 55555 | 35555 | R 16-12| 55555
Shutoff Devices
Improving Tsunami Public Education,

PR 17-1 |Mitigation, and Warning Procedures A99-1 | >>>>>| >>>>> R 02-1 | >>>>> | >>>>> | R05-1 | >>>>> | >>>>> R 08-1 | >>>>> | >>>>> | R11-1 | >>>>> | >>>>> | R14-1 | >>>>> | >>>>> | R17-1
for Distant and Local Sources

PR 17-3 Earthquake Monitoring Networks A97-4 >>>>>| >>>>> >>>>>| >>>>>  R02-5| >>>>> | >>>>> | R05-3 | >>>>> | >>>>> | R08-3 | >>>>> | >>>>> R 11-3 | >>>>> | >>>>> R 14-3 | >>>>> | >>>>> | R17-3

PR 17-4 Idem,lflcatlon and Mitigation of >>>>> A08-4 | >>>>> | >>>>> | R11-4 | >>>>> | >>>>> | R14-4 | >>>>> | >>>>> | R17-4
Unreinforced Masonry Structures

PR 17-7 |Earthquake Early Warning Systems A10-9 | >>>>> >>>>>| W R 14-7 | >>>>> | >>>>> | R17-7

PR 17-8 Seismic Design and Construction of A10-7 | >>>>> | >>>>> | R13-7 | >>>>> | >>>>> W |R17-8
New Schools

PR 13-6 Post-Earthquake Information A07-6 | >>>>> | 55555 | R10-6 | >>>>> | >>55> | R13-6 | >>>>> | >>>>> w >>55>
Management System

Key: A =Adopted R =Re-adopted D=Discontinued N=Not Adopted W= Withdrawn/Returned to Committee Page 1 of 2




History of WSSPC Policy Recommendations
1997-2017

Adoption
Status

Title

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016 2017

Development of National Earthquake
Hazard Risk Mitigation Priorities

A97-3

>>5>>>

>>>>>

>>5>>>

>>>>>

Developing Guidelines for Fault Trace
Setbacks

A97-2

>>5>>>

>>>>>

>>5>>>

>>>>>

R 02-4

>>>>>

>>5>>>

Building Safe and Strong to Reduce
Vulnerability to Earthquakes through
Partnerships and Code Adoption

A02-2

>>>>>

>>>>>

Priorities for Applied Research on
Earthquake Hazards

A 04-6

>>5>>>

>>>>>

Supporting Non-technical Explanation
of USGS Uncertainty Maps to
Accompany Probabilistic Seismic
Hazard Maps

A 04-7

>>>>>

>>>>>

Identification and Potential Mitigation
of Seismically Vulnerable School
Buildings

A 10-8

>>>>>

>>>>>

Basin and Range Province
Earthquake Working Group(s)

A 04-5

>>>>>

>>>>>

R 07-5

>>>>>

>>5>>>

R 10-5

>>>>>

>>5>>>

Earthquake Emergency Handbook for
First Responders and Incident
Commanders

A11-5

>>>>>

>>>>>

R 14-5

>>5>>>

>>>>> D

Proposed

To Reduce the Earthquake
Vulnerabiity of Existing Public
Buildings and Schools

Proposed

Generic State Executive Order for
Earthquake Safety for Existing State-
Owned Buildings

Key: A =Adopted R =Re-adopted D=Discontinued N=Not Adopted W= Withdrawn/Returned to Committee
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Policy Recommendations Adopted in 2017



WESTERN STATES SEISMIC POLICY COUNCIL
POLICY RECOMMENDATION 17-1

Improving Tsunami Public Education and Warning Procedures for Distant
and Local Sources

Policy Recommendation 17-1

WSSPC recommends expanding the efforts by NOAA, the USGS, FEMA, and WSSPC members
to enhance public education programs about potential impacts from local tsunamis and the need to
evacuate threatened areas immediately after strong or sustained ground shaking; prioritizing those
efforts, which have an immediate and direct impact on life-safety for locally-generated tsunamis,
over deep-sea tsunami detection systems that have no benefit for local warnings. WSSPC also
recommends robust, effective, and fully maintained implementation of the tsunami detection
system by NOAA, as long as it is not at the expense of community-level tsunami preparedness,

mitigation, and recovery planning.

Executive Summary

In the case of locally generated tsunamis, the time before impact is so brief that the most effective
means for protecting the public is not through warning systems, but through sustained community
outreach and education. The efforts of the U.S. Geological Survey (USGS) and National Oceanic
and Atmospheric Administration (NOAA) to maintain the current array of the nation’s seismic
monitoring system, coastal tide gauges, and the deep-ocean tsunami detection system (DART) are
vital to improve response and reduce loss of life from distant tsunamis.  Buoys, sirens, and
loudspeakers, etc., are meaningless if the general public does not know what to do in the critical

few minutes following an earthquake that generates a deadly and damaging tsunami.

Effective community outreach and education requires sustained commitment by state and local
governments partnering with the federal government through the National Tsunami Hazard
Mitigation Program (NTHMP) to implement robust, long-term education programs reinforced by
exercises and training, and subsequently measured and evaluated using social science surveys. The
Tsunami Warning and Education Act (TWEA) provides the framework for the NTHMP
collaboration and supports the full national effort to reduce loss of life from tsunamis. For this

reason, continued support of the NTHMP by NOAA and/or reauthorization of TWEA is important.
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Background

Tsunamis are among the most destructive and deadly hazard, not only to nearby coastal areas, but
occasionally to regions thousands of miles from the source. According to the 2011 WSSPC paper
titled: Tsunami Hazard Mitigation and Preparedness: A Perspective from State and Territory
Tsunami Programs in the High Tsunami Risk Pacific Region, eight significant tsunamis since
1946 have killed 392 people and caused over $1,600,000,000 in damages to WSSPC member states
and territories. The 1946 and 1964 Alaskan earthquakes produced tsunamis that caused damage
and/or loss of life in Hawaii, American Samoa and along the coasts of British Columbia,
Washington, Oregon and California. The Pacific Tsunami Warning Center at Ford Island, Hawaii,
and the National Tsunami Warning Center at Palmer, Alaska, were established as a result of these
destructive tsunamis and because of the need to warn coastal populations of tsunamis from distant

sources.

Pacific States, Provinces and Territories must also plan for locally generated near-shore tsunamis
that provide little or no time to issue a general public warning of a destructive tsunami. Recent
events in Japan (2011), Chile (2010), American Samoa (2009), and Sumatra (2004) validate
findings that a well-educated and trained public is the most effective way to avoid catastrophic loss
of life froma local tsunami. The 2013 Uniform California Earthquake Rupture Forecast (UCERF3)
estimates a ten percent probability of a M 8.0 or greater earthquake somewhere along the Cascadia
Subduction Zone (Cascadia Megathrust) in the next 30 years (Frankel and Petersen, 2013). During
the past century, the Alaska-Aleutian Subduction Zone had a M 8.0 or greater earthquake on the

average of every 16 years, four of which produced destructive tsunamis.

Therefore, it is vitally important to continually educate coastal residents, businesses, and visitors
about the importance of immediate evacuation to high ground upon cessation of strong or sustained
ground shaking. In areas where no high ground is nearby, vertical evacuation in approved
engineered structures may be the only option to survive a tsunami impact. Members of coastal
maritime communities exposed to tsunami hazards must also understand how to best protect life
and property. Through the use of scientifically researched and developed tsunami inundation
models, maps, and other products, community evacuation plans and guidance must be developed
showing evacuation routing and safe zones both on land and at sea, and these plans should be

exercised on a continual basis.
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Currently, Congress only measures the TsunamiReady program and the Deep-ocean Assessment
and Reporting of Tsunamis (DART) system. What should also be measured and acknowledged is
community-level tsunami preparedness, mitigation, response, and recovery planning. These

efforts are essential for making at-risk communities more resilient.

References

Frankel, Arthur D., and Petersen, Mark D., 2013, Appendix P — Models of Earthquake Recurrence
and Down-Dip Edge of Rupture for the Cascadia Subduction Zone in: The Uniform California
Earthquake Rupture Forecast, Version 3 (UCERF3) — The Time-Independent Model: USGS Open-
File Report 2013-1165, CGS Special Report 228, and Southern California Earthquake Center
Publication 1792, 13 p.

Western States Seismic Policy Council, 2011, Tsunami Hazard Mitigation and Preparedness: A
Perspective from State and Territory Tsunami Programs in the High Tsunami Risk Pacific Region:
WSSPC Report 2011-01, 30 p.
http://www.wsspc.org/wp-content/uploads/2013/10/WSSPC_Tsunami_Report 2011-01.pdf
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WESTERN STATES SEISMIC POLICY COUNCIL
POLICY RECOMMENDATION 17-3

Earthquake Monitoring Networks

Policy Recommendation 17-3

WSSPC supports the continued expansion and modernization of earthquake monitoring networks as
envisioned and articulated by the Advanced National Seismic System (ANSS), with emphasis on expanded
strong-motion monitoring in areas prone to large earthquakes and in urban areas, including selected
engineered structures; increased regional broadband seismograph instrumentation; increased geodetic
instrumentation; and earthquake early warning capabilities. The resulting data will provide better
understanding of future ground shaking potential, tsunami generation potential, more rapid information for
emergency response, and insights for the improved design of more earthquake and tsunami-resistant

construction.

Executive Summary

Earthquake monitoring and tsunami warning are essential to provide accurate and timely data and
information on earthquakes and tsunamis that can damage buildings and infrastructure. Reliable and
optimally useful monitoring must employ modern methods and technologies in conjunction with
comprehensive regional coverage. Current challenges include obtaining funding to replace outdated,
inadequate, analog weak-motion instrumentation with digital systems that include broadband and strong-
motion sensors, and improving the operational efficiency and reliability of seismic networks. An important
issue affecting many areas is the lack of sufficient and uniform geographic coverage in areas of relatively
high earthquake hazard. Large and damaging earthquakes are not limited to the west coast. Of the thirty-
one M>7 earthquakes that occurred in the lower 48 states during the past six decades, five occurred in the
western states (nineteen occurred in California, five in the central and eastern U.S., and two in Washington).
Yet many areas in the western states remain inadequately covered by modern instrumentation, as do large
regions of Alaska. Support for the continuing expansion of the nation’s monitoring networks will be crucial
in the coming decades for refinement of seismic hazard maps and emergency planning, for acquisition of

data for earthquake engineering research, and to implement earthquake early warning.
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Background

Earthquake monitoring networks are essential both to respond effectively to earthquakes where and when they
occur and to characterize future earthquake hazards. The earthquake parameters produced by modern seismic
networks, when combined with historic earthquake catalogs and the paleoseismic record, are essential input for
refining the National Seismic Hazard Map. Automated processing of earthquake information by seismic
networks in the United States provides near-real-time information on earthquake locations, magnitudes, and
patterns of moderate and damaging ground shaking. In the last decade, seismologists have expanded the
capabilities of the seismic monitoring systems throughout the nation to routinely produce ShakeMaps for
quakes with M>3.5, fault rupture orientations, fault slip distributions and aftershock probabilities for quakes
with M>6. ShakeMap has become a valuable tool to assist emergency responders in identifying the likely
extent of earthquake damage. Strong-motion data (now increasingly available in real-time) can be correlated
with documentation and evaluation of the performance of the built environment, leading to understanding the

causes of earthquake damage and the occurrence of good structural and non-structural performance.

Since the 1960s, the U.S. Geological Survey (USGS) has operated, supported and coordinated local seismic
networks to detect micro-earthquakes, including aftershocks of larger earthquakes. Seismologists have used
data from these early seismograph networks to delineate the spatial relationships between earthquake
hypocenters and active faults. Modern earthquake monitoring networks provide fundamental earthquake data
in the form of catalogs specifying hypocenter location, time of occurrence, and magnitude, along with compiled
recordings of strong earthquake shaking in urban areas and in the vicinity of surfacefault ruptures. These data
find uses in diverse applications ranging from earthquake hazard analysis to disaster response. Seismic
networks throughout the U.S. have provided fundamental data for the U.S. Geological Survey’s National
Seismic Hazard Mapping Project, which is generating ever-advancing state-of-the-art earthquake hazard maps
for the U.S. The availability of earthquake monitoring network data has led to new and innovative research
that has advanced the science of seismology through an improved understanding of the physics of earthquake

occurrence and development of modern ground motion prediction equations.

For the western states, modern monitoring of regional earthquake activity is crucial for better understanding
earthquakes and their associated hazards. The largest proportion of the Nation’s seismic hazard is in the western
states, which are all exposed to large and damaging earthquakes. Eleven of the thirty-four earthquakes M6.5
or greater in the lower 48 states since 1900 have occurred in the Basin & Range Province, including the M7.2
1959 Hebgen Lake, Montana; M6.9 1983 Borah Peak, Idaho; M6.8 1915 Pleasant Valley, Nevada; M6.8 1932
Cedar Mountain, Nevada; and M7.1 1954 Fairview Peak, Nevada earthquakes. Yet the Rocky Mountain region
remains the largest seismically active region of the lower 48 states without sufficient modern instrumentation

to fully locate and characterize earthquakes to meet ANSS standards. In particular, many areas of the
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southwest (Rio Grande Rift, southern Colorado Plateau) and the northern Rocky Mountains are

inadequately instrumented. Similar deficiencies exist in many large, active seismic regions of Alaska.

The advent of digital instrumentation since 1990 has revolutionized seismology. High-fidelity earthquake data
transmitted in real-time via terrestrial and satellite communication links are essential for all aspects of
seismology. Digital dataloggers coupled with broadband and strong-motion sensors have the capability to
record the full spectrum of earthquake-related ground motions—everything from the high frequencies of
nearby earthquakes to the low-frequency, rolling motion of distant earthquakes. Most importantly, digital
instruments have dynamic range sufficient to detect tiny earthquakes and remain on-scale for major, nearby
earthquakes. Additionally, all three axes of ground motion (up-down, north-south, and east-west) are recorded
(as opposed to only the vertical direction of ground motion recorded by older seismographs). High-quality
recordings by even a few broadband seismographs from earthquakes with magnitudes as small as 3.5 allow
computations that uniquely characterize the type of faulting, amount of energy released, and the stress field
responsible for the quake. Likewise, high-quality strong-motion recordings in the urban environment are
necessary to understand how seismic shaking can cause damage to buildings and other structures. This
information is rapidly posted to the Internet, and data centers provide ready access to the information for rapid

response and recovery as well as long-term research.

The vision of the next generation of national earthquake monitoring, the Advanced National Seismic System
(ANSS), was issued in 1999 by the U.S. Geological Survey. Its design and partial implementation has been
developed in consultation with earthquake specialists in academia and the States together with the engineering
community. The mission of the Advanced National Seismic System (ANSS) is to provide accurate and timely
data and information on earthquakes and their effects on buildings and structures, employing modern

monitoring methods and technologies.

Since the ANSS was established by Congress in 2000, the USGS has fostered the organization of regional
seismic networks developed through incorporation of local efforts into regional systems. ANSS regions are
established for California, the Pacific Northwest, Alaska, Hawaii, the Intermountain region, the Central U.S.
(including the Southeast), and the Northeast. The ANSS has deployed more than 2990 modern monitoring
stations throughout the U.S. since its inception, with many installed in urban areas with the highest earthquake

hazard.

Automated processing and distribution of earthquake information by regional seismic networks and the USGS
National Earthquake Information Center provides near-real-time information to the public about earthquake

location, magnitude, fault orientation, slip distribution, and aftershock probabilities. Together with other
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parties, the USGS has developed ShakeMap, an analytical methodology that creates maps of the predicted
severity of ground shaking computed from observed peak ground motions recorded by modern instrumentation
and from the computed earthquake magnitude. ShakeMaps are posted to the Internet within minutes following
earthquakes and also are distributed to emergency responders and other users through technologies like CISN
Display and ShakeCast. The initial maps are automatically revised as new seismic data become available. In
areas with a relatively dense distribution of strong-motion sensors, ShakeMap can help emergency managers
immediately identify areas that have been exposed to strong shaking before damage reports are available.
ShakeMap is being used in conjunction with earthquake loss modeling to make preliminary estimates of
casualties and earthquake damage costs, such as through the USGS Prompt Assessment of Global Earthquakes
for Response (PAGER) system.

ANSS instrumentation of engineered buildings and other structures to monitor their responses to earthquake
ground motion remains less developed. Because of limited funding, a comparatively small number (~168) of
structures have been instrumented so far. This type of monitoring is very important to the establishment of
better building code requirements and design practices to achieve improved earthquake resistance in both new
construction and retrofitted structures. Following damaging earthquakes, real-time monitoring of the response

of lifelines and buildings is also valuable in emergency response.

ANSS funding to date is a fraction of the planned and requested capitalization needed to build out the
system. In terms of the number of stations, ANSS is only 42% complete, with more than 4,100 stations
still needed to meet the ANSS requirements. In a disturbing turn of events, three ANSS member networks
were cut from funding during the 2015 reauthorization. Citing lack of funding, the Montana Regional
Seismograph Network, a 10-year cooperating ANSS network, lost all USGS support for operation and

maintenance.

PR 17-3 Page 4 of 4



WESTERN STATES SEISMIC POLICY COUNCIL
POLICY RECOMMENDATION 17-4

Identification and Mitigation of Unreinforced Masonry Structures

Policy Recommendation 17-4

Unreinforced masonry bearing-wall structures represent one of the greatest life-safety threats and
economic burdens to the public during damaging earthquakes. WSSPC recommends that each state,
province or territory adopt a program to identify the extent of risk that unreinforced masonry
structures represent in their communities and develop recommendations that will effectively

address the reduction of this risk.

Executive Summary

Unreinforced masonry is recognized by the Federal Emergency Management Agency as one of the
structural building types most prone to failure during an earthquake. A review of the U.S.
Geological Survey Hazards Program website listing earthquakes that generated 1,000 or more
deaths since 1900 shows that unreinforced walls are a significant contributing factor in losses in

both the financial sector and human lives.
WSSPC strongly believes that jurisdictions must be proactive to address this threat to their citizens.

Legislatively mandated programs and/or local municipally adopted ordinances have proved

effective at addressing this risk.
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Background

During earthquakes, unreinforced masonry (URM) structures are vulnerable to catastrophic
collapse and represent a significant life safety threat, as occurred in the 2008 Wells, Nevada
earthquake. Unreinforced masonry structures are made from brick, hollow clay tile, stone, concrete
block, or adobe materials that are not strengthened by the addition of steel or other reinforcement.
Common building examples include older industrial complexes, schools, mercantile

establishments, and private residences.

Also of concern are components of these structures such as walls, unsupported parapets, and
fireplace chimneys, which can fall on sidewalk pedestrians or people trying to exit a building. The
masonry usually is held together with weak mortar and is unable to resist lateral forces. Wall and
roof anchorage tends to be inadequate, allowing floors and roofs to separate from the walls and
collapse. Historically, this type of building damage has been a major contributing factor to loss of

life in earthquakes throughout the world.

WSSPC recognizes that there is a societal cost to the inventory and retrofit or replacement of
unreinforced masonry buildings, but in areas of high seismicity, failure to address this issue will
have expensive and lethal consequences. In order to minimize the cost and make programs more
politically acceptable, the three-stage approach of identifying the population of hazardous
buildings, analyzing the risk presented by these buildings, and prioritizing the retrofitting of those

buildings deemed to be a hazard is recommended.

It is recognized that resistance by owners and users of URM structures is to be expected when
dealing with retroactive building ordinances. However, as can be seen by those jurisdictions that
have adopted fire sprinklers retroactively, versus those that have not, even minimal remediation
can yield discernible life-saving results. The International Existing Building Code Appendix
Chapter 1, the American Society of Civil Engineers National Standard ASCE 41-13 “Seismic
Evaluation and Retrofit of Existing Buildings” and retrofit concepts described in FEMA
publications for unreinforced masonry structures are available; however, this in no way negates the

need for local engineering analysis and design.

PR 17-4 Page 2 of 2



WESTERN STATES SEISMIC POLICY COUNCIL
POLICY RECOMMENDATION 17-7

Earthquake Early Warning Systems

Policy Recommendation 17-7

WSSPC recommends the research, development, and implementation of earthquake early warning
systems in those states or regions with high seismic risk and a seismic network that can, or can be
enhanced to, support an early warning capability. These national and regional-specific systems

should include outreach, education, training, management, and ongoing maintenance of the systems.

Executive Summary

An earthquake early warning is issued very rapidly following the initiation of an earthquake and
provides alerts to people and communities that have not yet experienced ground shaking from the
earthquake. Earthquake early warnings are possible because earthquakes produce differing types of
waves that travel at different speeds. The faster P waves travel at about 6.5 kilometers per second
and are first to arrive at seismic monitoring stations. These P waves contain important information
about the size and location of the earthquake. Slower moving S waves (3.5 km per second) arrive

after the P waves and cause more intense shaking capable of damage to buildings and infrastructure.

Based on information from the earlier arriving P waves, the expected shaking intensity can be
estimated through rapid analysis and alerts can be issued to communities and facilities likely to be
impacted by the earthquake. These alerts can be transmitted through high speed telecommunications
systems so communities that are distant from the earthquake epicenter but vulnerable to strong
motion damage may receive advanced warning prior to the arrival of damaging S waves. Alert times
vary from almost no warning in the area nearest the epicenter to 60-80 seconds in areas at some
distance from the epicenter. As implied in this description, earthquake early warnings are of greatest
benefit to regions distant from the epicenter that may be impacted by ground motions generated by

large earthquakes.
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Background

A nationwide earthquake early warning system was implemented in Japan on October 1, 2007. The
system is based on Japan’s extensive and dense seismologic and strong-motion networks that were
enhanced following the January 17, 1995 Hanshin-Awaji (Kobe) earthquake. In Japan’s earthquake
early warning system, warnings are received through computers, cell phones, the media and signaling
devices installed in homes, critical facilities and businesses. Early warnings are used to slow or stop
high speed trains (Shinkansen), alert drivers of motor vehicles, control elevators (to prevent people
being trapped), regulate industrial processes, and notify people at home or work that they should
move away from hazards and protect themselves. Limited systems are in place in Mexico, Turkey,
Italy, and Greece, and Taiwan.

The United States has monitored scientific and technological developments in other nations, and
although it has not yet implemented a fully operational earthquake early warning (EEW) system, the
United States Geological Survey (USGS) has supported the development and trial operation of EEW
with university partners and the State of California since 2006. Those efforts have resulted in a
demonstration system called ShakeAlert that began sending test notifications to selected users in
January 2012. While that system has demonstrated the feasibility of earthquake early warning in

California, the system is still being tested for reliability and robustness

An EEW system for the U.S. West Coast is being developed within the current operations of the
Advanced National Seismic System (ANSS) regional seismic networks: California Integrated
Seismic Network (CISN), and the Pacific Northwest Seismic Network (PNSN). This enables
USGS/ANSS and its network partners to leverage their substantial investment in sensor networks,
data processing centers, and software for earthquake monitoring, and takes advantage of the
considerable expertise and experience of current personnel, reducing the cost of implementing EEW

by using existing capabilities and facilities.

The California Office of Emergency Services (Cal OES) plans to carry out the provisions of
California Senate Bill 438 by developing an Earthquake Early Warning Program business plan
including specific cost estimates for each component of the program and a funding plan,
identification of funding sources, an outline of the roles and responsibilities of various program

participants, and the expected time schedule for completing the system. The business plan will be
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developed through consultation with program participants, state agencies, departments, boards and
commissions, private businesses, postsecondary educational institutions, and subject matter experts.
It is anticipated that the plan will be submitted by February 1, 2018 and be used to advise the Director

of Cal OES on implementation of the program.

Funding is a key constraint on the timeline for implementation of the California Earthquake Early
Warning System and warning systems in other high risk areas of the country. In addition, policy,
management structure, user applications, cybersecurity, and public education and training will
impact the implementation of earthquake early warning. Although earthquake early warning systems
should not be imposed at the expense of hazard education and preparedness activities, and other
mitigation programs, earthquake early warning systems have the potential to save lives and reduce
financial losses. Those states that have urban populations and infrastructure vulnerable to major
earthquakes as well as modern digital seismic networks may consider earthquake early warning as
another useful tool for addressing the earthquake hazard. Earthquakes are often described as hazards
without warnings, but seismic-network-based early warning systems could provide an alert with
sufficient time to implement life safety actions, infrastructure protection, and rapid mitigation of

potential damage and disruption.
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WESTERN STATES SEISMIC POLICY COUNCIL
POLICY RECOMMENDATION 17-8

Seismic Design and Construction of New Schools

Policy Recommendation 17-8

WSSPC recommends that each member state, province, and territory establish and fund an active
program to improve the seismic safety of new schools by selectively increasing the current design
and construction requirements for buildings and non-structural components, providing rigorous
plan reviews and inspections and by establishing minimum regional seismic design categories for
new schools. WSSPC also recommends that appropriate responsible local and federal entities
provide dedicated financial support for the establishment of a program that improves the seismic
safety of new schools.

Executive Summary

School facilities, in addition to caring for our children, are often used as public assembly areas as
well as areas of refuge or impromptu command centers during natural disasters and other
emergencies. The use of schools in this fashion is commonplace throughout most of America,
particularly so in rural areas. Current building codes and design standards identify schools with an
occupant load greater than 250 as an intermediate priority risk category. School facilities that are
designed and built under these criteria are constructed to ensure that the structure has enhanced
earthquake resistance but are not specifically designed to remain functional (i.e. safe and habitable)
after a design level seismic event. Additionally, in most instances there are no special seismic
performance requirements for utilities such as water, electrical, sewer, and HVAC (Heating
Ventilation and Air Conditioning). This presents an obvious problem where school facilities are
pre-designated as emergency shelters or command centers before disasters occur. Increasing the
school’s design category to that of an essential facility would be more consistent with its actual use,

assure the safety of our children, and enhance the resiliency of the community.
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Background
WSSPC supports rigorous plan reviews and inspections of new school building construction to

ensure code compliance.

Currently schools are designed using the International Building Code Risk Category 111 unless they
are pre-designated to be emergency earthquake shelters, operations centers or are otherwise
required for emergency response in which case they are required to comply with Risk Category IV
code provisions. The code requires the use of Risk Category IV for school buildings that have
been pre-designated as emergency facilities.

WSSPC encourages schools to be designed and constructed to a minimum Seismic Design
Category (SDC) at or above the minimum code requirement. The minimum Seismic Design
Category for schools is recommended to be SDC D for moderate and high seismicity regions. For
schools in low seismicity regions SDC C is recommended for schools where SDC B would
otherwise apply and in very low seismicity regions SDC B is recommended where SDC A would

otherwise be allowed.

Although Risk Category Il building code requirements for schools apply only to school facilities
with an occupant load greater than 250 persons, WSSPC encourages the use of Risk Category Il

or higher design provisions for smaller schools as well.

Nonstructural components of buildings are categorized as architectural elements (such as interior
partition walls, non-load bearing exterior curtain walls, ceilings, windows, parapets and canopies);
as mechanical, electrical, and plumbing (MEP) components (such as HVAC units, ducts, diffusers,
conduits, lighting fixtures and pipes); or as furniture, fixtures, and equipment (FF&E) and other
building contents. Of particular concern in schools are those components that are overhead falling
hazards or whose failure may impede egress. Individual School Districts and private operators
should also be made aware of FEMA E-74 that addresses mitigating non-structural hazards from
building contents and components. Post disaster assessments have identified that many common
injuries and some types of damage can be prevented by properly designing for or otherwise
mitigating non-structural hazards. There is also the additional benefit that school children would

be better protected while attending classes.
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In low and moderate seismicity regions the incorporation of enhanced nonstructural design
provisions beyond building code requirements for new schools can reduce injuries to students and
help sustain operability during those smaller earthquakes that are characteristic of these regions. Of
particular concern are those components that are overhead falling hazards or whose failure may
impede egress. These enhancements would provide for design and construction of seismic restraints
for selected nonstructural components regardless of certain building code exceptions that might
otherwise be applicable.

Improvements to the seismic safety of new schools can only be achieved if the appropriate
responsible local, state, and federal entities provide the dedicated financial support for the
establishment and implementation of such programs.

Reference

FEMA E-74, Reducing the Risks of Nonstructural Earthquake Damage—A Practical Guide,
Fourth Edition, Federal Emergency Management Agency, December, 2012.
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Subsection E-4

Policy Recommendations Adopted in 2016



WESTERN STATES SEISMIC POLICY COUNCIL
POLICY RECOMMENDATION 16-1

Rapid and Effective Tsunami Identification and Response

Policy Recommendation 16-1
WSSPC recommends that each coastal state, province, and territory emergency management agency

work with coastal jurisdictions to develop evacuation plans for both near- and distant-source

tsunamis, and supplement these emergency plans with a preparedness education campaign focusing
on instructions to evacuate based on ground shaking, that ensures all populated coastal areas in the
WSSPC coastal states, territories and provinces are guided by at least one type of system, appropriate
to local conditions. Strong coordination should also occur between and among federal partners, such
as the U.S. Geological Survey, National Oceanic and Atmospheric Administration, etc. and
state/academic institutions developing earthquake early warning system technologies, expanding
upon the WSSPC Policy Recommendation on Earthquake Early Warning, to ensure appropriate
community response to both earthquake and tsunami alerts.

Executive Summary

Coastal jurisdictions should develop emergency response plans which incorporate both near-source
tsunamis, where there may be only minutes to evacuate, and distant-source tsunamis, where there
may be hours to evacuate. For near-source tsunamis, a robust education and preparedness campaign
should focus on the importance of “natural” warnings, such as earthquake ground shaking felt at the
coast as precursor to an incoming tsunami. For distant-source tsunamis, emergency response plans
should use redundant alert and warning notification and communication systems (standardized across
the nation) which, in addition to standard evacuation and re-entry protocols, could include evacuation
instructions via: 1) EAS to television and radio broadcast participants; 2) implementation of cell
phone notification capabilities; 3) social media; 4) phone trees; 5) NOAA weather radios; 6) satellite
and cable television; 7) door to door notification; 8) possibly beach-front sirens, if these devices are
cost effective and could augment rapid dissemination of time sensitive tsunami alerts; and/or 9)
aircraft (e.g. Civil Air Patrol) on-board notification systems, especially for remote coastlines, as
available during emergencies. These warning and notification systems should be tested on a
consistent basis (e.g. annually) for confirmation of performance and improved efficiency during an

event. WSSPC will work with its federal partners (USGS, NOAA, FEMA, etc.) and the National
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Tsunami Hazard Mitigation Program to help maintain a coordinated, consistent and effective, top-

to-bottom earthquake and tsunami warning system and public preparedness strategy.
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Background

Tsunamis have caused considerable damage and over 440,000 casualties worldwide over the last 150
years. Recent events such as the 2004 Indian Ocean and 2011 Tohoku tsunamis are a sobering
reminder of the magnitude of the problem coastal communities will face. For example, the 2011
Tohoku tsunami killed ~15,800 people, while the economic impact is estimated to be ~$235 billion,
making it the most expensive disaster in history. Tsunamis most often are created by the rapid uplift
of the sea floor offshore the coast during subduction zone earthquakes, and by localized landslides
triggered in response to the earthquake shaking. Tsunamis not only affect nearby coastlines within
minutes following an earthquake, but can travel long distances and impact distant shorelines within
several to as many as 15 hours after the event. As a result, a clear and immediate distinction must be

made between educational outreach campaigns directed at near- and distant-source tsunamis;

effective public education and communication is paramount both preceding as well as following an

event.

Not all earthquakes produce tsunami. Unnecessary evacuations are costly not only in terms of human
risk and lost commerce, but also in the public's negative reaction to the next earthquake experienced
on the coast. To eliminate unnecessary coastal evacuations, efforts directed at ongoing education are
crucial to inform coastal residents and visitors of the procedures to evacuate coastal areas. For
example, for a near-source tsunami, upon feeling strong or prolonged ground shaking, residents and
visitors should instinctively move rapidly to high ground or inland and not wait for official notices.
In contrast, a distant earthquake and tsunami can be detected by a tsunami warning system, which
can determine quickly if evacuation is necessary. The warning system should include: 1) earthquake
and tsunami detection by a modern seismic network and Tsunami Warning Center (e.g. the National
or Pacific Tsunami Warning Centers); 2) tsunami warning transmissions from the Tsunami Warning
Centers to state and local emergency operations personnel; and, 3) direct notification and support to
the coastal inhabitants and visitors, through the use of various broadcast media, as well as other
locally appropriate measures (such as social media, coastal sirens, reverse 911, phone tree, etc.) to

initiate emergency response plans.

Distant Tsunamis

Distant tsunamis are caused by undersea earthquakes far from the affected coast. The public would
not necessarily feel the earthquake and there will generally be time for an official warning and
evacuation to safe areas. Tsunami preparedness and response plans for a distant tsunami should

include plans, whether in “Warning” or “Advisory,” in order to help reduce over or under evacuation
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of coastal areas. Evacuation strategies, both on-shore evacuation and offshore maritime evacuation,
should also consider evaluation of tidal and/or weather-related conditions. The use of redundant
warning systems would increase the immediacy and the coverage of the evacuation notification and
could include one or more of the following:
e EAS to television and radio broadcast participants;
e Automated telephone notification systems (e.g. reverse-911) and implementation of cell
phone notification capabilities. Adherence to planned implementation of the Integrated
Public Alert and Warning System (WEA; IPAWS), resulting in specific alerts received by
the public on their cell phones.
e Social media;
e Phone trees;
e NOAA weather radios;
e Satellite and cable television;
e Door to door notification;
e Beach-front sirens; and,
e Notification via aircraft (e.g. Civil Air Patrol) on-board notification systems, for remote
coastlines as available during emergencies.
These warning and notification systems should be tested on a consistent basis (e.g. annually) for
confirmation of performance and improved efficiency during an event. Only with multiple systems
can the best and most immediate coverage be obtained, thereby potentially minimizing the number
of injuries and loss of life from a distant tsunami. Education programs should emphasize that tsunami
evacuees should only return to coastal areas in accordance with local plans and directions, which

differ from cancellation of tsunami alerts by the Tsunami Warning Centers.

Near-source Tsunamis

A near-source tsunami will most likely be triggered by a major earthquake on a nearby subduction
zone, such as the Cascadia subduction zone (CSZ) or Aleutian subduction zone. The earthquake
would be characterized by several minutes of strong ground shaking and a tsunami would arrive at
the shore within 10-30 minutes after the start of the earthquake. In the case of a near-source tsunami,
the only effective warning system is the realization by the public that when strong or prolonged
ground shaking is felt (in some cases when any shaking is felt), they must instinctively move rapidly
away from the shoreline to reach high ground and safety. In the case of a near-source event, a
Tsunami Warning Center will not be able to broadcast the message in time for the public to respond,

and as such would mainly be providing a warning to other distant localities. For a near-source
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tsunami, continued education is crucial to inform coastal residents and visitors of procedures to
evacuate coastal areas upon feeling strong or prolonged ground shaking and not wait for official
notices. Evacuation drills in at risk communities where residents practice evacuating to safe ground

will help improve the muscle memory of the public during a real event.

Earthquake Early Warning

A new public alerting system is being developed to provide advance notification of earthquake
shaking once an earthquake begins; for more information see WSSPC Policy Recommendation on
Earthquake Early Warning. This technology allows people to take protective action and communities
to secure critical infrastructure before damaging shaking arrives. An earthquake early warning is
issued very rapidly following the initiation of an earthquake and provides alerts to people and
communities that have not yet experienced ground shaking from the earthquake. Earthquake early
warnings are possible because earthquakes produce differing types of waves that travel at different
speeds. The faster P waves travel at about 6.5 kilometers per second and are first to arrive at seismic
monitoring stations. These P waves contain important information about the size and location of the
earthquake. Slower moving S waves (3.5 km per second) arrive after the P waves and cause more
intense shaking capable of damage to buildings and infrastructure. WSSPC will work with its federal
partners (USGS, NOAA, FEMA, etc.) and the National Tsunami Hazard Mitigation Program,
including state/academic institutions, to help maintain a coordinated, consistent and effective, top-

to-bottom earthquake and tsunami warning system and public preparedness strategy.

Education and Outreach

Placement of tsunami warning signs is an important aspect of educating the public about how to
reach safety upon receipt of a warning. Signs are a proven education tool in recent tsunamis and
should be implemented as determined appropriate by local authorities, with possible assistance from
the National Tsunami Hazard Mitigation Program (NTHMP) in order to maintain continuity between
coastal jurisdictions and states. Coastal jurisdictions should be encouraged to adopt standardized
tsunami signs.

(See also: http://www.dot.ca.gov/hg/traffops/engineering/control-devices/tsunami.htm)
Regular and frequent testing of warning systems is essential to identify mitigation strategies for a

more resilient and effective system. It is important to know that the system will work as intended

should public safety officials ever need to send an alert or warning to a large region of the United
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States. Only frequent, rigorous testing can provide an appropriate diagnosis of the system’s

performance.

Communities are encouraged to run notification and response exercises and public evacuation drills
in order to ensure the evacuation plans are appropriate and well understood by the coastal population.
The state and federal NTHMP partners should offer assistance to these communities in developing

and running these exercises and drills.
Federal, state, and academic institutions involved in warning system development as well as public

education and outreach should collaborate to ensure that when alerts (earthquake, tsunami) are
issued, the appropriate response occurs.
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WESTERN STATES SEISMIC POLICY COUNCIL
POLICY RECOMMENDATION 16-3

Post-Earthquake Technical Clearinghouses

Policy Recommendation 16-3

WSSPC recommends that each member state, province, and territory establish a plan for a post-
earthquake technical clearinghouse to be activated if possible within 24 hours after each major
earthquake within its jurisdiction. WSSPC also recommends that multijurisdictional agreements
between and among WSSPC members and Federal agencies be in place that would allow for the

establishment of a single comprehensive technical clearinghouse in the event of a large earthquake.

Executive Summary

Post-earthquake technical clearinghouses for earthquake and related hazards (tsunamis, landslides,
etc.) have been an important component of emergency response, recovery, and mitigation following
large earthquakes. A technical clearinghouse, either established in a physical location or web
based (virtual), can serve to coordinate real-time and post-earthquake hazard investigations to
provide timely hazards observations for state and federal emergency managers, scientific
communities, and the public. This information is then used to improve assessments of earthquake
hazards, earthquake engineering, mitigation strategies, economic losses, and emergency response
to damaging earthquakes. The clearinghouse also serves to integrate, manage, disseminate and

archive information so that it is available to decision makers.

Multijurisdictional cooperation is especially important in the event of a large earthquake that affects
multiple states. Previously established Memoranda of Agreements (MOA) between and among
WSSPC members and Federal agencies would allow for the establishment of a single comprehensive

technical clearinghouse for such an event.
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Background

Post-earthquake technical clearinghouses have been an important component of emergency response,
recovery, and mitigation following large earthquakes.  Seismologists deploy instruments that
measure aftershocks and investigate the mechanics of earthquakes. Geologists and geotechnical
engineers document ground failures, including fault displacements, fissures, landslides, rock falls,
and liguefaction. Geodesists investigate ground deformation and related strain. Structural engineers
evaluate the effects of the earthquake on various types of buildings, bridges, dams, utilities, and other
structures. Social scientists study direct and indirect impacts to people and businesses. Scientists
and engineers also collect inundation and damage information if a tsunami is generated. This
information is then used to improve our assessments of earthquake hazards, earthquake engineering,
mitigation strategies for nonstructural hazards, and emergency response to damaging earthquakes.

The data collected in the days immediately following a major earthquake can be critical during
emergency response and recovery. Scientists and engineers can determine the likelihood that
landslides will move (from rain or aftershocks), and can assess the susceptibility of structures to
collapse. Some data are perishable and must be collected as soon as possible, before erosion or

bulldozers eliminate the evidence or before aftershocks die out.

Data collected through clearinghouses help us to be better prepared for future large earthquakes. In
addition, data on strong ground motion and damage to buildings helps to calibrate loss-estimation
models, such as the Federal Emergency Management Agency’s (FEMA) HAZUS program, and can
be an important component of a Governor's or the President's disaster declaration as well as provide

useful information for response, recovery and hazard mitigation.

A technical clearinghouse, either physical or web based (virtual), can serve to coordinate post-
earthquake investigations and to share resources and information among investigators. The
clearinghouse also serves to integrate and disseminate information so that it is available to decision

makers and the media.

Post-earthquake technical clearinghouses were successfully implemented following the Landers,
California (1992); Northridge, California (1994); Nisqually, Washington (2001); Wells, Nevada
(2008); and Napa, California (2014) earthquakes. A clearinghouse provides a place for scientists

and engineers to report on their findings each day. In some post-earthquake situations, a
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clearinghouse may serve as one of the chief mechanisms for relaying critical information from

scientists and engineers investigating the earthquake to emergency managers.

Only California, Utah, and Nevada have developed plans for post-earthquake technical
clearinghouses; California and Hawaii have created clearinghouses for real-time tsunami observation
and post-event information collection. Few WSSPC members have the resources to fully staff and
operate a clearinghouse. Opportunities exist for members to collaborate with one another and to
coordinate with the U. S. Geological Survey (USGS), FEMA, Earthquake Engineering Research
Institute (EERI), university researchers, and other groups. The National Earthquake Hazards
Reduction Program (NEHRP) agencies (USGS, FEMA, National Institute for Standards and
Technology, and National Science Foundation) developed The Plan to Coordinate Post-Earthquake
Investigations in 2003 (USGS Circular 1242) that includes provisions for cooperating with states to
establish post-earthquake technical clearinghouses. Under this plan, the NEHRP agencies can step
in and take the lead if WSSPC members are not prepared to establish a clearinghouse.

State and federal partners through the National Tsunami Hazard Mitigation Program have also
developed post-tsunami protocols to guide post-tsunami science surveys (Wilson etal., 2015). These
include pre- and post-field coordination recommendations which could also be applied to earthquake

clearinghouses.

Multijurisdictional cooperation is especially important in the event of a large earthquake that affects
multiple WSSPC members. Previously established Memoranda of Agreements (MOA) between and
among WSSPC members and Federal agencies would allow for the establishment of a single

comprehensive technical clearinghouse for such an event.

Reference

Wilson, R., Wood, N., Kong, L., Shulters, M., Richards, K., Dunbar, P., Tamura, G., and Young,
E., 2016, A protocol for coordinating post-tsunami field reconnaissance efforts in the USA:
Natural Hazards 75, p. 2153-2165; doi 10.1007/s11069-014-1418-7, 2015.

PR 16-3 Page 3 of 3



WESTERN STATES SEISMIC POLICY COUNCIL
POLICY RECOMMENDATION 16-4

Seismic Provisions in the 2015 International Building Codes

Policy Recommendation 16-4

WSSPC endorses the prompt adoption and enforcement of the seismic provisions of the 2015
International Existing Building Code, the 2015 International Building Code, and the 2015
International Residential Code (and the 2015 National Building Code of Canada, where applicable)
as minimum standards by states, territories, provinces and/or local jurisdictions. Further, WSSPC
discourages modifications or amendments that would weaken the Code or its required inspections.
WSSPC also encourages Code organizations to continue the development and refinement of building
codes and consensus standards to remain substantially equivalent to the National Earthquake Hazards
Reduction Program (NEHRP) Recommended Seismic Provisions for New Buildings and Other
Structures (FEMA 1050) and encourage authorities having jurisdictions to focus on seismic
education, purpose, incentives, lifelines and the business/industry and residential sectors.

Executive Summary

The International Existing Building Code, the International Building Code and the International
Residential Code identify the minimum standards for the protection of life, limb and property. These
consensus documents, which are supported by every major construction organization in the United
States, provide the means for local jurisdictions, states and territories to protect their citizens,
safeguard the economic vitality of their communities and provide for a sustainable environment.
Amending seismic provisions out of the Code that are essential to the structural integrity of buildings
compromises the effectiveness of the document and the safety of the community. Coinciding with
Code adoptions is the need for appropriate training so the seismic resistant provisions may be
consistently enforced and maintained. It is only through the adoption of the unamended code or
applying more stringent provisions to the International Code that a community has a legitimate

expectation to be resilient in the event of disaster for its citizens, businesses and homes.
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Background

Some states and many jurisdictions have not adopted the International Building Code, potentially
leaving their citizens at continued risk. States should be encouraged to remove obstacles that hinder
adoption, and to motivate local jurisdictions to diligently update existing codes. It is recognized that
some jurisdictions that have adopted the International Codes have drastically modified or omitted
the seismic provisions of the Codes. This action not only jeopardizes their structures by not providing
for earthquake resistant structures, but provides a false sense of security to their communities. Once
adopted, the Codes must be uniformly and consistently enforced if they are to be effective. This will
necessitate the training of building inspectors to some required standards for certification.
Partnerships with the homeowners, residents, builders, insurers, owners, elected officials, scientific
groups, and others with focused concerns on lifelines and public safety will be required to overcome

any lack of commitment to meet the desired outcomes.
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WESTERN STATES SEISMIC POLICY COUNCIL
POLICY RECOMMENDATION 16-10

Joint Policy for the Evaluation and Seismic Remediation
of School Buildings

Policy Recommendation 16-10

The Western States Seismic Policy Council, with the support of the Earthquake Engineering
Research Institute, recommends that each member state, province and territory establish as a goal
that all school buildings be seismically resilient. Seismically vulnerable school buildings should
be retrofitted or replaced by new earthquake resilient school buildings as an important part

of a nationwide school earthquake resiliency goal.

Executive Summary

Our elementary and secondary school buildings contain the future of our country. Parents send
their children to school every day with the belief that their children will be safe. However, many
of the schools located in WSSPC’s states, provinces and territories are older structures vulnerable
to severe damage and even collapse in future earthquakes. This policy recommendation provides

needed support for efforts to evaluate and remediate these hazards.
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Background

The 1933 Long Beach, California M6.4 earthquake is best known for collapsing or severely
damaging thousands of unreinforced masonry (URM) buildings, including over 230 school
buildings. Fortunately, schools were not in session at the time of the earthquake. Had that

been the case, thousands of children would have been injured or killed.

The outcry from this poor performance of school buildings directly led to the State of
California passing the Field Act which mandated earthquake resistant construction requirements for
future school buildings, and the Garrison Act which established the requirements for the seismic
safety of existing school buildings.

Schools are increasingly used to shelter students in place during all hazards, including flood
and hurricane as well as earthquakes. In addition, schools are often used as refuge zones for
citizens within their communities. Thus school building resilience is a key to protecting the local

population under diverse hazardous conditions.

There have been notable efforts by some WSSPC member states, including Idaho,
Washington, Oregon, California, Alaska and Utah, to identify at-risk school buildings and to begin

the process of addressing the risk they present.
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WESTERN STATES SEISMIC POLICY COUNCIL
Policy Recommendation 16-11

Reliability of Lifeline Services

Policy Recommendation 16-11

WSSPC encourages utility regulatory bodies and utility service providers to implement best practices
and seismic design in the construction and maintenance of their infrastructure in order to assure

satisfactory performance in future earthquakes.

Executive Summary

Lifelines form a critical segment of the nation’s infrastructure. Disruption can significantly affect
the resiliency of a community. Use of existing guidelines as well as development of new guidelines

can serve as an effective method of identifying and reducing risk.
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Background

Lifeline infrastructure including, but not limited to, electricity, gas, telecommunications, water, and
waste water are critical to a community’s wellbeing. Some lifelines are still being constructed using

old methods and technologies that are known to be inadequate by seismic experts.

Much of the nation’s existing infrastructure has not been designed to perform satisfactorily under
extreme conditions produced by major earthquakes, including severe ground shaking, earthquake-
induced tsunamis, fault rupture, large landslides and liquefaction. Lifelines should be designed to
provide reliable performance under expected earthquake loading conditions to ensure that the region
can withstand future earthquake damage without crippling consequences. Critical infrastructure
requires system and component vulnerability studies in order to understand potential damages and
operational consequences. Mitigation of infrastructure with a high likelihood of failure with extreme
loss-of-service consequences should be addressed. This policy recommendation is a reinvigorated
effort to follow through on resolving infrastructure liabilities originally identified in FEMA 271

“Plan for Developing and Adopting Seismic Design Guidelines and Standards for Lifelines” (1995).
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WESTERN STATES SEISMIC POLICY COUNCIL
Policy Recommendation 16-12

Earthquake Actuated Automatic Gas Shutoff Devices

Policy Recommendation 16-12

WSSPC recommends that each state, province or territory that is considering implementing
requirements for installing earthquake-actuated automatic gas shutoff devices in industrial,
commercial and/or residential applications assure that shutoff valves meet the provisions of the
most currently available revision of ANSI/ASCE/SEI Standard 25 (Earthquake-Actuated
Automatic Gas Shutoff Devices) and be installed in conformance with the manufacturer’s
installation instructions. The cost versus benefit of turning gas on after an event or the analysis of
false activation is left to the authority having jurisdiction. The policy only advocates that if a
decision is made to proceed with earthquake actuated automatic gas shutoff devices that the current

standard be utilized.

Executive Summary

Natural gas piping and appliances may be damaged during earthquakes, causing gas leaks. These
leaks, if ignited, can result in fires and explosions that may jeopardize personal safety as well as

resulting in significant damage to structures.

Fires and explosions may be more destructive to buildings than the earthquake itself. The ability
to manually shut off a gas valve after an earthquake may be difficult or impossible due to debris
or ground movement. Risk of gas related damage is further exacerbated if structures are
unoccupied, thus placing the burden of shutting off gas service upon utilities or government
agencies. Several types of devices or systems are available to automatically shut off gas flow
within structures if leakage occurs. These include excess flow valves and methane detectors
connected to solenoid valves. Hybrid detection systems are available that can combine vibration
sensing, excess gas flow and the presence of methane to cause valve closure. Earthquake actuated
automated gas shutoff valves rely on ground motion to initiate closure. The reliability of automatic
gas shutoff valves has been greatly improved with the adoption of ANSI/ASCE/SEI Standard 25.
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Background

The number of post-earthquake fire ignitions related to natural gas can be expected to be between
20% and 50% of the total post-earthquake fire ignitions. (California Seismic Safety Commission,
2002).

While the installation of excess flow valves is currently mandated by Federal Code on new or
replacement natural gas service lines serving single family residences, these valves alone may not
detect leakage within structures caused by damaged or overturned appliances or equipment. The
value of these may be enhanced by the addition of an automatic gas shutoff valve. Earthquake-
activated automatic gas shutoff devices are relatively inexpensive and a proven method to prevent
the loss of gas, resultant fires and possible community conflagrations that might result from an
errant spark. However, these valves may close in situations where no gas leakage has occurred,
leading to increased gas system restoration time since operators must visit each customer where

gas service has been interrupted.

Reference

California Seismic Safety Commission, 2002, Improving Natural Gas Safety in Earthquakes
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Subsection E-5

Policy Recommendations Adopted in 2015



WESTERN STATES SEISMIC POLICY COUNCIL
POLICY RECOMMENDATION 15-1

Earthquake and Tsunami Planning Scenarios

Policy Recommendation 15-1

WSSPC recommends that each member state, province, and territory establish an active program
to produce Earthquake and/or Tsunami Planning Scenarios for areas with high risk and
vulnerability. WSSPC also recommends that state and federal agencies and potential private
partners support the production of these Planning Scenarios through their funding resources and

in-kind services.

Executive Summary

Earthquake and tsunami planning scenarios provide policy makers, stakeholders, and emergency
preparedness personnel with realistic assessments of the areas and types of structures and lifelines
that are at most risk of damage, and estimated human casualties. Equally important, scenarios
identify areas and infrastructure that are most likely to sustain little or no damage and remain
functional following an earthquake, thereby minimizing the placement of valuable response assets
in areas where they may not be needed.

The cost to prepare planning scenarios, and to update them regularly, is insignificant compared to
the information gained and the future savings from reduced losses to infrastructure, business
economics, and human life when the information is used to develop effective seismic-safety
policies. Minimizing future earthquake and tsunami damage through prior planning, loss-reduction
measures, and providing information to facilitate quick recovery is critical for promoting resilient

communities.
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Background

The U.S. Geological Survey indicates that losses to the U.S. built environment and to the U.S.
economy from natural geologic hazards amount to tens of billions of dollars every year, and the
cost of these losses continues to increase. A fundamental reason for this increase is the continued
development of population centers and infrastructure in areas known to have significant natural
hazards. Policy makers and public agencies at all levels of government must balance the desired
needs for community growth and development with concerns for ensuring the safety of the
citizenry. Knowledgeable professionals must provide government decision makers, community
planners, and developers with factual, timely, and unbiased scientific and engineering assessments
of a community’s vulnerability to geologic hazards. Planning scenarios have proven to be an

effective means for communicating these risks.

Earthquake and Tsunami Planning Scenarios have been prepared for several areas in the western
U.S. over the past two decades and have resulted in numerous initiatives to reduce future losses
(see Appendix 1). A planning scenario describes a realistic event and the estimated resulting
damage and casualties in the affected areas. It may describe the fault rupture that initiates the
earthquake, expected ground motion and acceleration, secondary effects triggered by the
earthquake (landslides, liquefaction, surface rupture, tsunamis, fires), anticipated emergency
response activities and needs, expected structural losses to the building stock and lifelines (major
pipelines, power transmission lines, highways, bridges, airports, harbors, hospitals, etc.), and
human casualties, as well as areas and types of infrastructure least likely to be damaged or
destroyed. The purpose of a scenario is to provide accurate information that can assist
governments and developers in engineering, planning, and protecting vulnerable facilities from the
destructive effects of a future earthquake; prioritizing emergency relief operations in areas likely

to suffer the greatest damage; or planning and conducting emergency response training exercises.
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Appendix 1: Completed earthquake planning scenarios

Following the devastating eruption of Mount St. Helens in 1980, President Carter requested the
National Security Council to consider the implications of the occurrence of a large damaging
earthquake in California. The results of this analysis were presented by FEMA in 1981. One of
the major conclusions was that it was unlikely that the collective emergency response capabilities
of all levels of government and the private sector would be adequate to cope with a major
destructive earthquake in metropolitan areas of California.

In response, the California Governor’s Emergency Task Force on Earthquake Preparedness was
established in February, 1981. Some 30 committees were formed to deal with improvement of the
many emergency response functions that would be needed in such an earthquake emergency: e.g.,
communications, search and rescue, fire services, medical services, air transport, etc. Working
with the Task Force, the California Geological Survey (CGS) developed the first two earthquake
planning scenarios for the San Francisco Bay Area and the Greater Los Angeles Area. These two
scenarios, funded by FEMA, were readily accepted, and a demand for additional scenarios
covering other California metropolitan areas resulted in the production of five more scenarios over

the following decade.

The State of Washington, through its Emergency Management Division of the Military
Department, and the Earthquake Engineering Research Institute, prepared its first earthquake
disaster scenario for the Seattle-Tacoma metropolitan area in 2001. This scenario describes
potential damage from the Seattle Fault, and predicts 1,600 deaths, 24,000 injured, police and fire
departments overwhelmed, inadequate emergency and shelter services, nearly 40,000 buildings
destroyed or rendered uninhabitable, $33 billion in damages and loss, more than 130 fires, and
years of rebuilding and recovery. Since that time, the State released its digital Earthquake
Scenario Catalog that includes 20 earthquake scenarios using sources that are consistent with the
U.S. National Seismic Hazard Map. The project was a collaboration between the Federal
Emergency Management Agency, the U.S. Geological Survey, the Washington State Department

of Natural Resources, Western Washington University, and URS Corporation.

In 1996, the Nevada Bureau of Mines and Geology (NBMG) produced a detailed scenario for a
Reno-Sparks-Carson City earthquake. That scenario, published as NBMG Special Report 20, has
been used numerous times in emergency response and recovery exercises, most recently in June
2008.

PR 15-1 Page 3 of 5



Most recently, the USGS, in collaboration with the California Governor’s Office of Emergency
Services (CalOES) and California Geological Survey (CGS) and many community agencies and
organizations, has published The ShakeOut Scenario — Effects of a Potential M7.8 Earthquake on
the San Andreas Fault in Southern California (USGS Open File Report 2008-1150; CGS
Preliminary Report 25). Under this scenario, if no additional preparedness and mitigation actions
are taken, the resulting damage will cause 2,000 deaths, 50,000 injuries, and $200 billion in
damage along with severe, long-lasting disruptions. In 2014, the same groups at the USGS, CGS,
and CalOES also completed a similar scenario evaluating the impacts from a large statewide
tsunami originating from the Alaska Subduction Zone, which was published in The SAFRR
(Science Application for Risk Reduction) Tsunami Scenario (USGS Open File Report 2013-1170
and CGS Special Report 229). The USGS SAFRR group and its state partners continue to work

on similar useful scenarios for various hazards and vulnerable regions.

Other states with earthquake potential have also prepared these types of scenarios on a formal
basis. Washington, in collaboration with the USGS, universities, and others, is undertaking studies
of the potential damage from a very large earthquake along the Cascadia Subduction Zone. The
California Geological Survey has considered this in one of its original scenarios. In 2007, Oregon
completed an initial step in quantifying structures in the state that would be susceptible to damage
from an earthquake in its publication Statewide Seismic Needs Assessment Using Rapid Visual

Screening.

In Alaska, an earthquake planning scenario is in the initial stages of development for the Kodiak
area. This scenario is a cooperative effort involving the Alaska Seismic Hazards Safety
Commission, Alaska Division of Homeland Security & Emergency Management, city and

borough government, FEMA, and U.S. Coast Guard.
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Appendix 2: Resources for scenario development

State emergency management agencies and geological surveys as well as the USGS have
numerous maps and products which can help form the foundation for earthquake and tsunami
planning and mitigation scenarios. Because these products are familiar to and vetted by many of
the communities they are prepared for, scenarios based on these products will be simpler and more
effective for communities, utilities, and businesses to utilize. These resources may also provide a
cost savings to the scenario developers in their hazard assessments, and provide a bridge for
improving collaboration between state and federal agencies working on the scenarios.

Other valuable analytical tools are available for incorporation into earthquake and tsunami
planning and mitigation scenarios. HAZUS is a powerful risk assessment software program
developed by FEMA for analyzing potential losses from earthquakes (as well as from other types
of natural hazards). HAZUS combines current scientific and engineering knowledge with
geographic information systems (GIS) technology to produce estimates of hazard-related damage
before or after an earthquake. A new tsunami module for HAZUS is being developed and should
be available for use in the next several years. For HAZUS to be most effective, users should
employ the latest census information and a current inventory of the built environment, including

transportation and lifeline infrastructure.

Two other analytical tools are available from the USGS; these are ShakeMap and PAGER.
ShakeMap combines measurements of ground shaking (actual or modeled) with information about
local geology and earthquake location and magnitude to estimate shaking variations within a
geographic region. Produced maps are a valuable tool for emergency response, public information,
loss estimation, earthquake planning and modeling, and post-earthquake engineering and scientific

analyses.

PAGER (Prompt Assessment of Global Earthquakes for Response) is an automated system
designed to rapidly estimate the number of people, cities, and regions that have been exposed to
severe ground shaking by an earthquake. PAGER products can be sent automatically to affected
emergency responders, government agencies, and others with information as to the estimated

scope of a potential disaster.
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WESTERN STATES SEISMIC POLICY COUNCIL
POLICY RECOMMENDATION 15-2

Developing Earthquake and Tsunami Risk-Reduction Strategies

Policy Recommendation 15-2

WSSPC strongly encourages states and local governments to form public-private partnerships to
develop and continually update long-term, comprehensive statewide and community-level
earthquake and tsunami risk-reduction strategies as part of an all-hazards plan to reduce injury,
loss of life, property damage and economic disruption from earthquakes and tsunamis.

Executive Summary

Given the high seismic activity in the western states, provinces and territories, and the high risk of
loss of life, property damage and economic loss due to earthquakes and related hazards, state and
local governments are encouraged to form partnerships that will develop earthquake risk-
mitigation plans and risk-reduction strategies that will benefit local communities. Mitigation
policies and activities are long-term, multifaceted processes where effective coordination,
collaboration and communication among partners are critical. Partnerships with the many state and
regional collaborative efforts among emergency management and other agencies and private
organizations that have been created in WSSPC states are critical in the effort to educate state and

local policymakers about the importance of sound seismic hazard policy.
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Background

Given the high seismic activity in the western United States, Pacific territories, and Canada,
mitigation of earthquake risks is a common interest among all the western states, territories, and
provinces. FEMA’s Report 366b, (April 2008), HAZUS-MH Estimated Annualized Earthquake
Losses for the United States, clearly shows that the western states are most at risk, with 84% of the
nation’s estimated annual dollar losses from earthquakes. WSSPC, as a consortium of 13 western
states, 3 Pacific territories, and a Canadian territory and province, is the ideal organization to
promote the benefits of earthquake risk-mitigation policies, to promote collaboration among its
members and the federal government, and to share mitigation successes between WSSPC and
other organizations. From its inception, WSSPC has strongly supported reduction of losses from

seismic events through policy recommendations and annual conferences.

The benefits of proper mitigation and planning is highlighted by cost/ benefit studies that show for
every FEMA dollar spent on mitigation, four dollars are saved in reduced disaster relief. In
addition, FEMA grants to mitigate natural-hazard risks are expected to save lives and injuries in
future events (Multihazard Mitigation Council, 2005, Natural Hazard Mitigation Saves: An

Independent Study to Assess the Future Savings from Mitigation Activities).

It is the responsibility and duty of the geological and emergency management community to
organize and disseminate key information concerning proper earthquake-risk mitigation. WSSPC
encourages its partners to seek potential mitigation outreach activities, mitigation plan
development, or construction projects, some of which may be eligible for funding through various
mitigation program grants from FEMA or the states/territories. These efforts complement

FEMA’s Pre-Disaster Mitigation initiatives.

Comprehensive statewide and local earthquake hazard mitigation plans and strategies should
include the following elements:

o Assessment of all earthquake hazards to quantify and define the risk to communities;

e Assessment of infrastructure risks;

¢ Implementation of land-use and development policies to reduce exposure to earthquake

hazards;
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Adoption and enforcement of the International Building Codes for the seismic and
tsunami design, inspection, and construction of new buildings and structures;

Adoption of the International Existing Building Code for the maintenance and retrofit of
seismically “at risk” structures;

Development and implementation of retrofit, redevelopment, grant, and abatement
programs to help strengthen existing structures, where necessary;

Support of continuing public-education efforts and public/private partnerships to raise
awareness of seismically induced threats and build constituent support for earthquake
hazard reduction programs.

Safety of communities and infrastructure can only be accomplished though diligent, informed, and

coordinated efforts of regulators and stakeholders. WSSPC will continue to play a key role in that

organization and communication effort.
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Appendix A: WSSPC Member State Implementation of Policy
Recommendation 15-2

Washington: The Resilient Washington State Initiative is a strategic plan for achieving state-level
resilience with respect to earthquake hazards. The intent of the project is to identify actions and
policies before, during, and after an earthquake that can leverage existing policies, plans and
initiatives to realize disaster resilience to earthquakes within a 50-year life cycle.

Alaska: The State of Alaska implements earthquake and tsunami risk-reduction strategies
across multiple agencies and by engaging in a variety of public-private partnerships.

The Alaska Seismic Hazards Safety Commission is a Governor-appointed commission
consistent of public and private partners whose mission is to advise the Governor,
legislature, public and private sectors on reducing the State’s vulnerability to seismic
hazards and mitigating earthquake and tsunami risk. The ASHSC’s 11 membership
positions include representatives from the insurance industry, public sector (three), local
government (three), State Department of Military and Veterans’ Affairs (emergency
management), a Federal agency, and State Department of Natural Resources, and the
University of Alaska.

The Division of Homeland Security and Emergency Management provides state-level
coordination with FEMA programs including NEHRP and Emergency Management
Planning Grant and with the NOAA Tsunami Hazard Mitigation Program. DHS&EM’s
emphasis is on risk-reduction through emergency state and local planning, mitigation,
preparedness, response and recovery activities and technical assistance. DHS&EM co-
chairs the public-private Alaska Partnership for Infrastructure Protection and leads the
State interagency State Hazard Mitigation Advisory Committee. The SHMAC helps
devise the all-hazard state mitigation strategy, provides inputs to the state hazard
mitigation plan, and prioritizes statewide mitigation project and planning applications for
funding.

The Division of Geological and Geophysical Surveys assesses geologic hazards to Alaska
buildings, roads, bridges and other installations and structures. They work closely with the
USGS. DGGS generates peer-reviewed information about the geology of Alaska and the
potential impact of geologic hazards to Alaska’s people and infrastructure. They are part
of the interagency review committee for the NOAA NTHMP-sponsored tsunami
inundation maps and other products. DGGS also administers the Seismic Hazards Safety
Commission.

The Alaska Earthquake Center carries the state mandate to track and report earthquake
information 24/7 and conduct earthquake hazard assessments. The center, located at the
Geophysical Institute at the University of Alaska Fairbanks, is the state archive for
seismic data and the historical record of earthquakes. The center partners closely with the
USGS, NOAA, NSF and private entities to provided targeted monitoring and research
products. The Alaska Earthquake Center is the state partner to the Advanced National
Seismic System.
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WESTERN STATES SEISMIC POLICY COUNCIL
POLICY RECOMMENDATION 15-3

Definitions of Recency of Surface Faulting for the Basin and Range Province

Policy Recommendation 15-3
WSSPC recommends that each state in the Basin and Range physiographic province (BRP), through
consultation with state and federal geological surveys and other earthquake-hazard experts, define
scientifically and societally relevant categories for recency of surface faulting (generally earthquake
magnitude >M 6.5).
Examples of categories that are applicable for much of the BRP include the following:

Latest Pleistocene-Holocene fault — a fault whose movement in the past 15 ka has been large
enough to break the ground surface.

Late Quaternary fault — a fault whose movement in the past 130 ka has been large enough to
break the ground surface.

Quaternary fault — a fault whose movement in the past 2.6 Ma (Cohen and Gibbard, 2010) has
been large enough to break the ground surface.

WSSPC further recommends that in the absence of information to the contrary, all Quaternary faults be
considered Latest Pleistocene-Holocene active unless there are adequate data to confidently assign them

to a Late Quaternary or Quaternary activity class.

Executive Summary

The fault activity definitions are limited to the Quaternary because this period of geologic time is
considered by the scientific community to be most relevant to studies of active (hazardous) earthquake
faults (Machette and others, 2004). The activity class of a fault is the youngest class based on the
demonstrated age of most recent surface faulting. The latter two categories of recency are inclusive; that
is, latest Pleistocene-Holocene faults are included within the definition of late Quaternary faults, and both
latest Pleistocene-Holocene and late Quaternary faults are included in Quaternary faults. WSSPC
recommends that in the absence of information to the contrary, all Quaternary faults be considered Latest
Pleistocene-Holocene active unless there are adequate data to confidently assign them to a Late

Quaternary or Quaternary activity class.

The examples of surface-faulting recency categories are based on the ways that faults are portrayed on

geologic maps and on the availability of geologic data in the BRP. Policy makers (owners, regulators,
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governmental agencies) should consult with state and federal geological surveys and other earthquake-
hazard experts to use these categories and additional geologic data in developing definitions of hazardous

faulting or categories of faults to be considered in planning for development or infrastructure projects.

Proposed Policy Recommendation 15-3 replaces and updates WSSPC Policy Recommendation 11-2
Definitions of Fault Activity for the Basin and Range Province, which was allowed to sunset at
the WSSPC Annual Meeting in Anchorage, Alaska, July 21, 2014.
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Background

The BRP is a large extensional to transtensional tectonic domain that contains thousands of normal-slip
and a lesser number of strike-slip Quaternary faults involved in contemporary deformation. Large
earthquakes in the BRP, especially those associated with surface rupture, have occurred on faults with a
wide range of recurrence intervals (time between successive surface-faulting earthquakes) and times since
their most recent surface-faulting earthquakes. Many of the historic surface-faulting earthquakes in the
BRP have ruptured multiple, distributed strands at the surface, which in some cases had significantly
different geologic histories.

The tectonic behavior of Quaternary faults in the BRP differs from the more localized, higher slip-rate,
chiefly strike-slip tectonics typical of plate boundary systems. These differences may warrant different
approaches within the WSSPC region when categorizing recency of surface faulting. The examples of
fault recency categories in this policy recommendation are considered appropriate for much of the BRP
within the WSSPC region, and depend on whether the fault offsets, or is covered by, geologic materials of

different ages. The recency categories are described in more detail below.

A latest Pleistocene-Holocene criterion (<15 ka) for recency of faulting is based upon recognition of
faulting in deposits known to be <15 kyr old that are widespread over much of the BRP. These deposits
are chiefly associated with the last glacial maximum, and with large, well-dated pluvial lakes such as
Lake Bonneville and Lake Lahontan. The deposits possess distinctive stratigraphy and geomorphology
that can be reliably recognized by geologists without recourse to costly and time consuming dating
techniques. The latest Pleistocene-Holocene criterion conforms to usage in the U.S. Geological Survey
Quaternary Fault and Fold Database of the United States (http://earthquake.usgs.gov/hazards/).
However, because major historical earthquakes have occurred in the BRP on faults that do not show
surficial evidence of previous latest Pleistocene-Holocene activity, the latest Pleistocene-Holocene span
of 15 kyr is too short to encompass the range of average earthquake recurrence intervals on faults in the
BRP.

A late Quaternary criterion (<130 ka) for recency of faulting uses the onset of the Sangamon interglacial
period as a datum and spans many of the average fault recurrence intervals in the BRP. All but possibly
one of the historical surface-faulting earthquakes in the BRP (1887 Sonoran earthquake; Bull and
Pearthree, 1988; Suter and Contreras, 2002) occurred on faults that show evidence of late Quaternary

activity.
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The Quaternary criterion (<2.6 Ma) for recency of faulting represents the onset of a major climatic
change to the current cycle of glacial/interglacial intervals, during which most of the surficial deposits and
much of the present landscape formed in the BRP. All historical surface-faulting earthquakes in the BRP
occurred on faults that show evidence of Quaternary surface faulting. The Quaternary recency of activity
criterion encompasses the average recurrence interval for essentially all faults that might produce future
surface-faulting earthquakes (=M 6.5) in the BRP.

Recency of Faulting, Fault Activity, and Seismic Hazard

The examples of recency of faulting categories in this policy recommendation are intended to fulfill the
needs of a broad spectrum of users involved in evaluating and regulating/mitigating earthquake hazards in
much of the BRP. Categories based on recency of faulting use easily obtained observational data, and as
such represent a first step toward defining fault activity or seismic hazard associated with faults. Future
large, surface-rupturing earthquakes in the BRP most likely will occur on faults that display evidence of
prior surface faulting during the late Quaternary (<130 ka), and almost certainly on faults that display
evidence of prior faulting in the Quaternary (<2.6 Ma). Evaluation of fault activity and seismic hazard
should consider timing of the most recent surface-faulting earthquake, and a well-constrained average
recurrence interval and/or slip rate spanning multiple paleoearthquake cycles (McCalpin, 2009). Whether
a fault within a particular recency category constitutes a hazard or not depends on the time frame of

concern and the size and frequency of future earthquakes.

Appropriate recency of faulting criterion allow policy makers to develop guidelines for identifying
potential surface-rupture and ground-motion sources and evaluating the seismic hazard they present to a
specific activity or infrastructure. Elapsed time since the most recent large earthquake and average
earthquake recurrence intervals are critical parameters when determining fault activity, but those data
must be evaluated in conjunction with other considerations related to type of facility, societal constraints
(level of acceptable risk); and goals, costs, and benefits of risk reduction (Shlemon, 2010; Lund and
others, in preparation) when assessing seismic hazard. It is then up to policy makers in each state to

decide what degree of fault activity is hazardous and what level of seismic risk is acceptable.

PR 15-3 Page 4 of 5



References

Bull, W.B., and Pearthree, P.A., 1988, Frequency and size of Quaternary surface ruptures of the
Pitaycachi fault, northeastern Sonora, Mexico: Bulletin of the Seismological Society of America, v. 78, p.
956-978.

Cohen, K.M., and Gibbard, P., 2010, Global chronostratigraphical correlation table for the last 2.7 million
years, v. 2010: 2010 documentation at http://www.quaternary.stratigraphy.org.uk/charts.

International Code Council, 2012, International building code: Country Club Hills, Illinois, 694 p.

Lund, W.R., Christenson, G.E., Batatian, L.D., and Nelson, C.V., in preparation, Guidelines for
evaluating surface-faulting hazard in Utah 2" edition, in Bowman and Lund, editors, Recommended
guidelines for geologic-hazard investigations in Utah: Utah Geological Survey Miscellaneous Publication
15-5.

Machette, M., Haller, H., and Wald, L., 2004, Quaternary fault and fold database for the Nation: U.S.
Geological Survey Fact Sheet 2004-3033, 2 p.

McCalpin, J.P., editor, 2009, Paleoseismology (second edition)—International Geophysics Series Vol. 95:

Burlington, Mass., Academic Press (Elsevier), variously paginated.

Petersen, M.D., Moschetti, M.P., Powers, P.M., Mueller, C.S., Haller, K.M., Frankel, A.D., Zeng, Y.,
Rezaeian, S., Harmsen, S.C., Boyd, O.S., Field, N., Chen, R., Rukstales, K.S., Luco, N., Wheeler, R.L.,
Williams, R.A., and Olsen, A.H., 2014, Documentation for the 2014 update of the United States national
seismic hazard maps: U.S. Geological Survey Open-File Report 2014-1091, 255 p.

Shlemon, R.J., 2010, A proposed mid-Holocene age definition for hazardous faults in California:

Environmental and Engineering Geoscience, v. XVI, no. 1, pp. 55-64.
Suter, M., and Contreras, J., 2002, Active tectonics of northeastern Sonora, Mexico (Southern Basin and

Range Province) and the 3 May 1887 Mw 7.4 earthquake: Bulletin of the Seismological Society of
America, v. 92, no. 2, p. 581-589.

PR 15-3 Page 5 of 5


http://www.geo.arizona.edu/gsat/1887eq/scientific/Suter_and_Contreras_2002.pdf
http://www.geo.arizona.edu/gsat/1887eq/scientific/Suter_and_Contreras_2002.pdf

WESTERN STATES SEISMIC POLICY COUNCIL
POLICY RECOMMENDATION 15-4

Identification and Mitigation of Non-Ductile Concrete Buildings

Policy Recommendation 15-4

WSSPC recommends that states, provinces, territories or communities with
moderate and high seismicity consider creating programs to identify non-ductile
concrete buildings and develop plans and policies that will effectively reduce the

risks in their jurisdictions.

Executive Summary

Non-ductile concrete buildings represent a class of structures considered by
earthquake risk managers to be particularly susceptible to significant damage
and/or collapse during earthquakes making them one of the most dangerous

threats to life-safety and economic burdens for communities.

The 1971 San Fernando, California earthquake caused over $500 million in
property damage (in 1971 dollars) and 65 deaths, due mainly to the collapse of
older concrete buildings. A recent initiative by the City of Los Angeles calls for the
assessment of all pre-1976 non-ductile concrete buildings and mandatory
retrofitting within 30 years. For those buildings that would incur excessive damage

in low levels of earthquake shaking, retrofits would also be required.
WSSPC strongly encourages jurisdictions to be proactive in reducing this threat to

communities through legislatively mandated programs and/or municipally adopted

ordinances.
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Background

Non-ductile concrete buildings are a type of construction in which the walls and
columns lack enough reinforcing steel to keep them from collapsing or being
damaged beyond repair during earthquakes. These buildings can pose a great
threat to life in major earthquakes because, although total collapse of these
buildings is rare, just one collapse could cause hundreds of deaths. Non-ductile
concrete buildings are generally considered to have been constructed before

1980 and include archaic construction methods dating back to the early 1900s.

The failure of these building types in the 1971 San Fernando, California
earthquake directly resulted in significant changes to the building codes and
standards for concrete buildings. Consequently, construction standards for
concrete buildings since the late 1970’s have been dramatically improved helping
to provide adequate collapse resistance in earthquakes. The 2011 Christchurch
earthquake underscores the vulnerability of non-ductile reinforced concrete

structures.

Due to the high costs of retrofits and the infrequent occurrence of collapse, it is

difficult to quantify their cost-effectiveness.

This building type is a noteworthy concern since many are of significant size and

contain large numbers of occupants.
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