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REPORT FROM MASSACHUSETTS

Massachusetts Emergency Management Agency
http://www.mass.gov/eopss/agencies/mema/

MEMA's MISSION

Welcome to the Massachusetts Emergency Management Agency (MEMA). MEMA is the state agency with primary
responsibility for ensuring the state's resilience to disasters. MEMA's staff of professional planners, communications
specialists, operations managers and support personnel is committed to an all hazards approach to emergency management.
By building and sustaining effective partnerships with federal, state and local government agencies, and with the private
sector - - individuals, families, non-profits and businesses - - MEMA ensures the Commonwealth's ability to rapidly recover
from large and small disasters by assessing and mitigating hazards, enhancing preparedness, ensuring effective response, and
building the capacity to recover. ¢

State Offices and agencies of emergency management:
Gives mailing addresses, phone and fax numbers, websites. Does not give personnel names or job titles.
http://www.fema.gov/about/contact/statedr.shtm
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REGIONAL REPORTS

AMERICAN SAMOA

American Samoa tsunami study
Source: U.S. Army Corps of Engineers and
EA/HHF

This report summarizes a major planning effort
by the U.S. Army Corps of Engineers and the Amer-
ican Samoa Government to increase coastal com-
munity resilience to the devastating effects of tsu-
namis in American Samoa.

According to the report’s abstract, the process
involved broad stakeholder involvement, regular
interaction with a Governor-appointed Tsunami
Advisory Committee, extensive research into a
variety of coastal resilience topics, and the devel-
opment of recommendations and a multi-year im-
plementation plan focused on improving community
resilience. The study recognizes and builds on the
inherent resilience of Pacific Island cultures devel-
oped over thousands of years of oceanic living, and
Fa‘asamoa, the traditional approach Samoans follow
to govern village life. In addition to the final report,
the study’s website includes links to working pa-
pers, briefing materials, and resources gathered
throughout the study.

To download the final report, visit:
http://astsunamiresilience.org/reports/

From: WSSPC e-Newsletter, Summer 2012, p.
15
http://www.wsspc.org/news/news_files/eNews_Sum

mer12.pdf

FEMA invests $100 million in post-tsunami
disaster relief, emergency preparedness im-
provements for American Samoa

NOAA will certify Territory as TsunamiReady this
week (Sept. 28, 2012)

Honolulu, Hawaii -- The Federal Emergency Man-
agement Agency has awarded nearly $100 million
dollars in post-tsunami improvements to American
Samoa for lifesaving emergency management sys-
tems that include an early warning siren system, 9-
1-1 emergency call center and the completion of a
formal tsunami hazard plan that proved instrumental
in helping the island achieve the coveted status of
TsunamiReady.

To be recognized as TsunamiReady, a com-
munity must establish a 24 hour warning point and
emergency operations center, develop multiple ways
to receive tsunami warnings and alert the public,
develop a formal tsunami hazard plan, conduct
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emergency exercises and promote public readiness
through community education. Given that American
Samoa is located 120 miles away from the Tonga
Trench, one of the fastest moving subduction zones
in the world, tsunami readiness is paramount to the
island’s safety posture.

After meeting all federal requirements, this
week the islands of Tutuila, Aunuu, Ofu, Olosega
and Tau and all of the National Park of American
Samoa have attained the federal NOAA/NWS des-
ignation of TsunamiReady and will be officially
designated as TsunamiReady in a ceremony with
senior American Samoan Government, NOAA and
FEMA officials.

“This subduction zone will continue to produce
earthquakes and potentially damaging tsunamis,”
said Regional Administrator Nancy Ward. “Amer-
ican Samoa Government officials have truly made
preparedness one of their most important priorities.
Their training and outreach programs have achieved
remarkable results that will help save future lives.”

On September 29, 2009 the South Pacific tsu-
nami was generated by a series of earthquakes that
took place at possibly the closest point of this trench
to American Samoa, causing fatalities and regional
devastation. Resources have been invested by fed-
eral, territorial, voluntary and private sectors part-
ners since the killer wave came ashore in 2009 that
have helped the territory to achieve a heightened
level of preparedness.

The whole community of American Samoa has
come together during the past three years to make
the citizens of the islands safer and better prepared
to meet a wide variety of threats.

“This is a perfect example of the resilience of
the Pacific Islanders and the value of government
coordination and cooperation. Everyone met this
disaster head on and never stopped moving for-
ward. This recognition is something that the people
of American Samoa and their many partners can be
very proud of,” said Jeff LaDouce, Director of
NOAA'’s National Weather Service Pacific Region.

Post-tsunami FEMA funded projects include:
the purchase of a generator and two ambulances for
LBJ hospital and establishing an Emergency 9-1-1
Call Center. In addition, funds were used to pur-
chase and install an early warning siren system
complete with 48 sirens throughout American
Samoa. Funds were also used to improve airport
security and to purchase equipment for American
Samoa Department of Homeland Security’s Emer-
gency Operation Center. Communications equip-
ment and official vehicles for the American Samoa
Department of Homeland Security were also
acquired. The Land-Mobile-Radio project contract
has been awarded and is the next phase to be



implemented to improve communication capability
on the island.

FEMA'’s aggregated financial assistance to long
term recovery have included: awarding more than
$37 million in FEMA’s Individual Assistance
programs. This includes assistance under various
FEMA programs, including housing assistance,
other needs assistance that provided support for
dental, medical, moving, storage and a variety of
other needs.

The award of more than $54 million to the ASG
to rebuild public infrastructure, mitigate against
future disasters and reimburse the American Samoa
government for some of the money spent during the
initial response.

In consultation with the American Samoan
Government, FEMA has rebuilt and turned over 39
permanent replacement homes to deserving Ameri-
can Samoan families who lost their homes as a re-
sult of the devastating tsunami.

The award of more than $8 million in Home-
land Security Grant Program funds and public safety
interoperable communications funding used for
planning and to help American Samoa to be more
prepared for natural disasters, train first responders
and citizens of American Samoa and provide much
needed communication equipment.

The TsunamiReady program is administered by
the National Weather Service as a way to increase
and strengthen the ability of communities to prepare
for, mitigate, and recover from natural hazards. The
TsunamiReady ceremony for the Territory of Amer-
ican Samoa and the National Park of American
Samoa, will be held at 10:30 a.m. at the Maota
Samoa at Utulei Beach on Friday, September 28,
2012, one day before the 3rd anniversary of the
devastating 2009 South Pacific Tsunami.

An American Samoa tsunami study was con-
ducted by the U.S. Army Corps of Engineers, Hon-
olulu District in cooperation with the American
Samoa Government to help strengthen American
Samoa's ability to prepare for, respond to, and
recover from tsunami hazards. To view the study
visit: http://astsunamiresilience.org/reports/

To learn more about this disaster, please visit:
https://www.fema.gov/disaster/1859

BRITISH COLUMBIA, CANADA

Tracking tsunami debris in the hands of citizens
By Natalie North, Saanich News
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Tracking tsunami debris in the hands of citizens

=

Murray Leslie, a software developer for Ocean Networks Canada,
snaps a photo of a box marked with Japanese characters at Tele-
graph Cove in Cadboro Bay for a demonstration of Coastbuster,
the mobile app. The program is designed to allow anyone to help
Canadian and U.S. authorities catalogue and track marine debris,
especially objects swept to sea following the 2011 Japanese
tsunami.

A wooden box stamped with Japanese charac-
ters sits hidden beneath a pile of seaweed and a size-
able chunk of kelp near the waters of Telegraph
Cove — an image of what is expected to hit West
Coast beaches this December.

This prop didn't actually float over from Japan
following the devastating earthquake from March,
2011. But if it did, Murray Leslie, a member of
Ocean Networks Canada’s software development
team, would be doing the right thing, as he kneels
down on the beach and snaps a photo with his
smartphone.

Logged into Coastbuster, an app designed to get
the public reporting marine debris, Leslie captures
an image of the box and with a few strokes across
the phone’s touchscreen, categorizes his finding,
simply answering what he has found and whether or
not it appears hazardous.

“Pretend we’re on the West Coast and there’s
nothing but wild ocean out there,” Leslie says at the
Cadboro Bay beach in Saanich. “Stuff can just wash
in here; it’s very difficult for it to wash out again.
They expect debris like this to accumulate for at
least the next two or three years.”

To catalogue actual debris, Leslie would wait
until he got back on a Wi-Fi network and upload his
curious photo to Ocean Networks Canada via
Coastbuster.

Ocean Networks vets all such images, then
sends them along to authorities from the Department
of Fisheries and Oceans, the Ministry of Environ-
ment, and the U.S. National Oceanic and Atmos-
pheric Administration (NOAA). The lab uploads
also the photos to the Coastbuster Flickr account,
where anyone can browse, share and comment on
the findings.




“It’s important that (debris) gets recorded and
the people who will be able to do that are the ones
who live or work in the area, the people who are
actually out walking the beach on a daily basis and
able to say, ‘Hey, that wasn’t here yesterday,”
Leslie says.

Residents on the West Coast, from Washington
to Alaska are about to start seeing a lot of debris that
wasn’t there yesterday. The bulk is projected to be a
mere few hundred kilometres from the coastline,
and expected within a matter of weeks with the nor-
mal circulation of the ocean. Winter storms could
see that debris — more than a million tons — wash up
anytime between now and Christmas.

Winds have already pushed lighter objects
floating closer to the surface of the ocean to our
shores, says Kate Moran, president and CEO of
Ocean Networks Canada. Oceanographers are now
expecting denser objects below the surface and
floating too deep for satellite recognition, she says.

“If (an object) is large enough and we can get
good dimensions on it, it might help scientists un-
derstand the ocean currents better, because it has a
certain density and they can calculate the depth at
which it was floating,” Moran says.

Uses for the app, developed through a part-
nership with Simon Fraser University’s spatial
interface research lab, could also be applied to a
range of tracking initiatives.

“Say there’s some kind of impact on coastal
fauna, like oyster beds, or muscles, or clams — we
could actually have a campaign and people could
document where they are and where they’re not.

“It could be applied for other things: surfers
could use it to document where the best waves are,”
Moran adds with a laugh. “It’s for people to suggest
and we’re open to promoting other campaigns if
there’s a need.”

Last June, Cara Lachmuth, volunteer co-ordi-
nator for the Vancouver Island chapter of the Surf-
rider Foundation, a coastal preservation group, led a
group of 16 during an annual clean up of Vargas
Island north of Tofino. The group picked up one
whole ton of debris in a single day on Vargas Island
— a hefty load given their requirement to log all of
their findings and submit an annual report to NOAA.

“That’s fairly intensive work, to take an entire
year of data and write a report,” Lachmuth says “To
have an app available, so we can submit it all in-
stantaneously with pictures is amazing. We’re vol-
unteers and anything that lets us get more done,
we’re all for.”

The free Coastbuster app is currently available
on Android smartphones and tablets. The iPhone/iPad
apps are awaiting approval from Apple in the
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coming weeks. Check out information on the project
at oceannetworks.ca/coastbuster.
“It was designed to be used even by a kayaker,
someone who only has one free hand,” Leslie says
“You can become a citizen scientist.”

CALIFORNIA

California tsunami policy working group forms
Submitted by Charles Real, California Geological
Survey - 07/13/12

A working group of specialists from govern-
ment and industry, from diverse fields including
tsunami, seismic,and flood hazards, local and re-
gional planning, structural engineering, natural
hazard policy, and coastal engineering have come
together to facilitate the development of policy
recommendations for tsunami hazard mitigation.

The group is acting on findings from two major
efforts: the U.S. Geological Survey, the Science
Application for Risk Reduction (SAFRR) Project —
Tsunami Scenario, assessing the impact of a large
credible tsunami originating from a M 9.0 earth-
quake on the Aleutian Islands striking California’s
coastline, and the State’s Tsunami Hazard Mitiga-
tion and Education Program carried out by the Cali-
fornia Emergency Management Agency and the
California Geological Survey.

The latter program is currently involved with
several projects to help local coastal communities
become TsunamiReady™, two pilot projects (Cres-
cent City in Del Norte County and the City of Hunt-
ington Beach in Orange County) where tsunami risk
is among the highest in California, and a third pilot
study focusing on the maritime community. The
pilot projects are developing and testing new tsuna-
mi hazard products that will assist land-use and
construction decision-making in coastal regions.
The role of the group is to identify current issues
and impediments to achieving tsunami resiliency
and offer solutions, and to provide advice on ef-
fective use of the new tsunami hazard products.

Members of the California Tsunami Policy
Working Group are: Charles Real (Co-Chair) —
Manager, Seismic Hazard Zonation, California
Geological Survey, Patti Sutch - Executive Director,
Western States Seismic Policy Council, Lesley
Ewing — Senior Coastal Engineer, California Coastal
Commission, Laurie Johnson (Co- Chair) — Consul-
tant, Laurie Johnson Consulting + Research, Ken
Topping — Consultant, Topping Associates Inter-
national/Lecturer, Cal Poly, Arrietta Chakos — Con-
sultant, Urban Resilience Policy/EERI Policy Com-
mittee, Rune Storesund — Consulting Engineer,
Storesund Consulting/ASCE local Chapter



President, James Barnts — Director, Crescent City
Public Works, Mary Beth Broeren — Planning
Manager, Huntington Beach Department of Plan-
ning, Brian Tucker — President, Geohazards In-
ternational, Ray Lenaburg — Chief, Risk Analysis
Branch, Federal Emergency Management Agency
Region IX, Ricardo Pineta — Chief, Floodplain
Management Branch, DWR, and Robert Olson —
Consultant, Robert Olson Associates, Inc.

From: WSSPC e-Newsletter, Summer 2012,
p. 4

CGS and Cal EMA collaborate on tsunami
hazard mitigation and preparedness
Submitted by Rick Wilson, CGS

The California Geological Survey (CGS) and
the California Emergency Management Agency (Cal
EMA) have been working together on a variety of
tsunami hazard mitigation and preparedness activ-
ities to further understanding of how tsunamis can
affect the coast of California with a goal of improv-
ing public safety. These activities are funded by the
National Oceanic and Atmospheric Administration
through the National Tsunami Hazard Mitigation
Program, and by the Federal Emergency Manage-
ment Agency through a Co-Operative Technical
Partnership with FEMA Region IX, and are de-
scribed as follows:

On June 19, the California Tsunami Steering
Committee held a meeting at San Francisco In-
ternational Airport. Representatives from federal,
state, and county governments were on hand to
discuss important issues related to tsunamis, in-
cluding Tsunami Preparedness Week activities, new
map tools for emergency managers, new tsunami
maritime and local evacuation brochure products,
and planning for potential Japan tsunami debris.

CGS has developed a website devoted to the
effects of the 2011 Tohoku-Oki tsunami in the state.
The website includes a link to a poster analyzing the
impacts to the California maritime communities
during the 2010 Chile and 2011 Tohoku tsunamis.
Overall, the 2011 tsunami led to one fatality in
northern California and caused damage to 27 har-
bors statewide, totaling nearly $100M. Effects of the
tsunami in California could have been even worse
without recent state efforts to understand and con-
vey the best available scientific knowledge, and
warning information and ongoing tsunami educa-
tion. Visit the website at:
http://www.conservation.ca.gov/cgs/geologic _hazar
ds/Tsunami/Inundation Maps/Pages/2011_Tohoku.
aspx

CGS, Cal EMA, and NOAA-National Weather
Service recently completed tsunami sign placement
plans for Marin and Sonoma counties. The plans are
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being used by both counties to initiate their sign
planning and placement processes with their coastal
communities.

Tsunami signage is one of the requirements by
NOAA to allow communities to qualify as Tsunami-
Ready™, a program to recognize communities who
have met criteria demonstrating enhanced tsunami
planning, education, and awareness.

CGS and Humboldt State University (HSU) are
close to completing two tsunami related databases:
1) a paleotsunami deposit database that will be used
to analyze existing tsunami inundation maps and
help in the production of newer probabilistic hazard
maps in the future; and
2) a tsunami currents database from video record-
ings of recent tsunamis that will help evaluate
modeling results within harbors and bays. Both CGS
and HSU are working with the U.S. Geological Sur-
vey exploring several sites statewide for evidence of
tsunami deposits.

Cal EMA and CGS participated in a county-
wide tsunami scenario-driven exercise in Marin on
May 10th. The scenario used was a magnitude 9.0
earthquake in Alaska’s Aleutian Islands potentially
inundating parts of the Marin coast within 5 hours.
Emergency operations functions and communica-
tions during an emergency were tested and the cities
of Belvedere and Tiburon conducted evacuation
drills with a number of their citizens.

From: WSSPC e-Newsletter Summer 2012, p. 6

Study takes paleoseismic inventory of tsunami
risk in Northern California
Source: UCSB Public Affairs - 06/27/12

Using studies that span the last three decades,
scientists at University of California, Santa Barbara
(UCSB), have compiled the first evidence-based
comprehensive study of the potential for tsunamis in
Northwestern California. The authors studied sedi-
mentation patterns in salt marshes, floodplains, and
estuaries in the northwestern corner of California for
signs of seismic events that could lead to tsunami
activity, and combined this with information gath-
ered from numerous studies conducted over nearly
30 years by researchers at Humboldt State Univer-
sity. “Paleoseismicity of the Southern End of the
Cascadia Subduction Zone, Northwestern Califor-
nia”, which was published in a recent issue of the
Bulletin of the Seismological Society of America,
documents the work.

According to the study, the local California
section has experienced three major earthquakes
over the last 2000 years, and accompanying local
sea-level changes at roughly 300- to 400-year in-
tervals, with the last one occurring 500 to 600 years



ago. The researchers also found that the entire
Cascadia Subduction Zone erupted, causing local
submergence at least three times in roughly 500- to
600-year intervals, the last activity taking place in
1700 AD.

For the full press release, visit:
http://www.ia.ucsb.edu/pa/display.aspx?pkey=2767

From: WSSPC e-Newsletter Summer 2012, p.
12-13

Guam a StormReady®/TsunamiReady™
community
Source: GHS/OCD - 06/19/12

It’s been nearly six years since Guam was first
recognized by the National Oceanic and Atmos-
pheric Administration’s National Weather Service
as a StormReady® and a TsunamiReady™ commu-
nity.

After meeting a list of stringent criteria, Guam
again celebrates recognition as a StormReady®/
TsunamiReady™ community. The effective date of
this recognition was June 12, 2012. These prepared-
ness programs are geared at helping communities
develop plans to prepare and warn citizens about
severe weather, flooding and tsunami threats.

For Guam to become StormReady® and Tsu-
namiReady™ , it had to meet several criteria foc-
using on disseminating and receiving critical
weather information, methods for alerting the pop-
ulation, community outreach, a comprehensive
natural disaster plan, and 24-hour points of contact.
“As an island that is prone to the potential wrath of
Mother Nature and as an agency that’s committed to
holding emergency preparedness at the highest
level, I am proud Guam has earned National
Weather Service’s distinctive “TsunamiReady™ /
Storm-Ready®” recognition,” said Homeland
Security Advisor, James T. McDonald. Ms. Gene-
vieve Miller, meteorologist-in-charge of the Guam
Na-tional Weather Service Forecast Office, pre-
sented the Lt. Governor with recognition letters and
StormReady® and TsunamiReady™ signs at a cere-
mony held June 19 at Guam Homeland Securi-
ty/Office of Civil Defense (GHS/OCD).the entire
United States there are less than 2000 locations that
have been designated as StormReady® and less than
110 locations designated as TsunamiReady™ , so
this recognition speaks volumes for Guam,” stated
Ms. Miller.

“Since 2006 Guam has continuously maintained
this recognition. I work very closely with GHS/OCD
and I’ve been amazed with the growth in capabili-
ties,” said Chip Guard, National Weather Service’s
Warning Coordination Meteorologist at Guam’s
Weather Forecast Office.
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“Although this is a pinnacle for Guam, we don’t
intend to stop here. We intend to continue to main-
tain and improve our readiness. We need to focus
down the road and maintain this prestigious certifi-
cation,” added McDonald.

The press release can be found at
hitp://www.guamhs.org/press-room/press-releases

Public input sought on Guam tsunami evacuation
maps
Source: GHS/OCD - 06/29/12

The Guam Homeland Security/Office of Civil
Defense, in coordination with Bureau of Statistics
and Plans, is seeking suggestions or comments on
DRAFT Guam Tsunami Evacuation Maps. Data and
information used to develop the maps are based on a
comprehensive report entitled “Tsunami Hazard As-
sessment Special Series: Vol. 1 Tsunami Hazard As-
sessment of Guam” (2010).

Copies of the report can be obtained from:
http://nctr.pmel.noaa.gov/hazard assessment_report
s/index.html

Copies of the draft maps can be viewed online
at http://www.guamhs.org

From: WSSPC e-Newsletter Summer 2012, p.
9-10

OREGON

Tillamook tsunami sirens

Tillamook County Commissioners have decided
to stop using the tsunami sirens on January 1, 2013,
but SOS (Save our Sirens) members want to keep
them. To read full articles (from Oct. 9) on the
discussion:

http://www.kgw.com/news/Rockaway-Beach-
residents-fights-to-save-tsunami-sirens-
173216471.html

http://www.bendbulletin.com/article/20121009/
NEWS0107/210090392/

James Roddey presentation

On December 12 at 6:30 PM (Chemeketa
Community College and Salem Community
Emergency Response Team are hosts), James
Roddey, expert on earthquake and tsunami
preparedness, will speak. The presentation will be
held in Building 6 Auditorium, 4000 Lancaster
Drvie NE, Salem, OR. Salem CERT members,
Marion County Citizen Corps, and Red Cross
volunteers will also be on hand.



PUERTO RICO

The Puerto Rico tsunami resilient planning and
construction best practices: Tsunami vertical
evacuation workshop

Summary and Recommendations

Victor Huerfano!, Christa von Hillebrandt?, Jose
Martinez Cruzado®, Carolina Hincapie! and Jeanette
Lopez! ! Puerto Rico Seismic Network, UPRM-
Geology ? Caribbean Tsunami Warning Program,
NOAA/CTWP 3 Puerto Rico Strong Motion
program, UPRM-Civil Engineering and Survey
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The Puerto Rico Tsunami Vertical Evacuation
Workshop was held June 18-20, 2012 in San Juan,
Puerto Rico. The meeting was organized by the
Puerto Rico Seismic Network (PRSN) and the
Puerto Rico Strong Motion Program (PRSMP) of
the University of Puerto Rico (UPR) with the sup-
port of the Earthquake Commission of the Colegio
de Ingenieros y Agrimensores de Puerto Rico
(CIAPR) and the US National Weather Service
Caribbean Tsunami Warning Program. The purpose
of the workshop was to provide viable alternatives
to the coastal communities threatened by tsunamis
so that they can save their lives by evacuating
quickly.

One hundred and thirty participants, including
community leaders, engineers, architects, surveyors,
scientists, planners, bankers, technicians, local and
state government and public utilities professionals
and emergency management officials from mostly
Puerto Rico, but also Hawaii, Washington, British
Virgin Islands, Venezuela, Colombia and Haiti
attended the 3 day workshop.

Twenty four subject matter experts gave lec-
tures on the science of tsunamis, impact of the 2011
Tohoku Japan tsunami, tsunami sources, the tsunami
alerting protocol, inundation and evacuation maps,
including the identification of evacuation routes,
vulnerability of local communities with greatest
risk, identification, screening and design of vertical
evacuation structures, laws and regulations govern-
ing land use in wetlands and coastal maritime areas,
design criteria, estimates of costs and funding
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sources for evacuation routes and vertical evacu-
ation structures.

Community leaders and participants of the
meetings met in breakout groups and proposed al-
ternatives for the Barrio Pozuelo (Guayama), Isla
Verde (Carolina), Bo. Islote (Arecibo), Bo. Espinar
(Aguada), Punta Santiago (Humacao) and San Jose
(Mayagiiez) presented alternatives for evacuation
which included the construction of a hotel, devel-
opment of evacuation routes thru wetlands and con-
struction of berms, usage of multistory parking lots,
observation towers (2), construction of a multistory
parking lot and rehabilitate the 2 schools and alter-
native routes thru wetlands, respectively. Support
will be required to follow-up and identify funding
for these proposals.

Tsunamis are a series of waves generated in the
ocean that cause great devastation as they inundate
coastal areas. Over the past 500 years almost 100
tsunamis have been observed in the Caribbean, with
at least 3510 people having lost their lives to this
hazard in just the past 170 years. Historically, two
tsunamis have significantly impacted the western
and eastern coasts of Puerto Rico in 1867 and 1918
with at least 140 deaths. Currently, it is estimated
that over 62,000 people (1.7% of the total resident
population of PR) live in areas that can be impacted
by tsunamis in Puerto Rico. The total amount of
people that could be impacted is much larger con-
sidering the floating community and tourists.

Most of the tsunamis have been caused or are
associated with local earthquakes, which generate
waves that reach the coastal zones within minutes
and affect the shores for hours. Nevertheless, other
documented sources of historical and potential
tsunamis in Puerto Rico are regional and distant
earthquakes and submarine landslides. In 2012 new
tsunami inundation mapping was performed for
Puerto Rico in which 275 faults were considered.
Ongoing work is addressing the tsunami impact in
Puerto Rico from distant and regional tsunamis, as
well as submarine landslides and other local
earthquake scenarios.

The reality is that a tsunami from a local earth-
quake could reach the shores of Puerto Rico within
five minutes to an hour, so the people at risk need to
immediately evacuate after the strong ground shak-
ing stops. Nevertheless, activation of evacuations
could be delayed for several reasons. Many people
will wait to evacuate until they receive an official
warning message. Currently the time needed to ac-
tivate the emergency notification system in Puerto
Rico can take up to 16 minutes. Other delays could
occur due to vehicular traffic, limited mobility of
evacuees, poor visibility if event is not during day-
light, delays in the activation of emergency alert



systems, lack of practice, limited signage and fear of
robberies. These times could be reduced if the NWS
established a Caribbean Tsunami Warning Center in
Puerto Rico and continued strengthening of the
Puerto Rico Seismic Network. There is also a crit-
ical need to continue strengthening public education
and preparedness to empower people to respond im-
mediately and appropriately to the natural signs of a
tsunami, irrespective of whether or not a tsunami
message is officially disseminated.

Given that there are many communities in
Puerto Rico for which the time it would take to
evacuate is far greater, in some cases 40 minutes
more than the tsunami travel time, it is urgent to
identify alternatives to decrease the evacuation
times. Some of the communities focused upon are
located in Mayagiiez, Aguada, Arecibo, Humacao,
Guayama and Isla Verde. The alternatives to the
evacuation dilemma include relocation, identifying
new evacuation routes and identification and con-
struction of vertical evacuation structures. This
workshop focused on the alternative of vertical
evacuation.

Tsunami planning, including vertical evacu-
ation planning, needs to ensure and facilitate
through successive and multiple venues the broad-
est participation of the community, including the
young, elderly, those with special needs, media,
volunteers, health, industrial, business and tourism
sectors and government so that the results reflect
its social, economic and political reality.

Since many of the tsunami hazard zones and
evacuation areas are located in or near wetlands, the
evacuation alternatives require the granting of
special permits. For some communities the permit-
ting process has impaired communities from estab-
lishing faster evacuation routes. In order to accel-
erate the permit process, it is highly recommended
that local and state agencies support the local com-
munities during the permission process with the US
Army Corps of Engineers and other state and federal
agencies.

For many other communities the best option to
provide a safe haven to residents and visitors could
be a vertical evacuation structure. For these the fol-
lowing should be considered in light of recent tsu-
nami experiences in Japan and elsewhere:

The existing (2008) and revised (in preparation)
FEMA P646 Guidelines for Design of Structures for
Vertical Evacuation from Tsunamis and the accom-
panying 2009 Guide for Community Officials
(FEMA P646A) provide an invaluable resource for
the planning and designing of such structures.

The Project Safe Haven of Washington in which the
type and place for vertical evacuation structures
have been identified thru a community participatory
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process provides best practices for Puerto Rico and
other tsunami threatened regions.

Vertical evacuation structures can be buildings,
towers, berms or trails. The heights of vertical evac-
uation structures must use the maximum considered
tsunami: It is necessary to determine tsunami inun-
dation heights for events beyond the historical ex-
perience and consider the return period of 2500
years to which a safety factor of 30% should be
added to account for modeling uncertainty. An ad-
ditional safety factor includes an additional 3 meters
(1 story)

In Japan, tsunami runups of up to 40 meters
were recorded, and although in Puerto Rico, such
inundation is not expected, only structures equiv-
alent to at least four floors should be considered as
safe for vertical evacuation.

Tsunami inundation models that are appropriate
to the local conditions need to be implemented in
Puerto Rico, most importantly; the models which
have been used to date can’t resolve for the steep
submarine bathymetry around the islands or model
the effect of the fringing reef.

In addition to tsunami load, earthquake and
wind loads must be considered. Earthquake design
must take into consideration site specific conditions
like amplification and liquefaction. Compliance
with the Puerto Rico Building Code of 2011 is es-
sential. Progressive collapse needs also to be miti-
gated in case of unforeseen failure of structural
members. In reality all these loads will likely be
less than those from tsunami, except for tall build-
ings.

Although mid and high rise buildings have been
successfully used for vertical evacuation, these need
to have open and free access at all moments. Park-
ing garages are very good alternatives for vertical
evacuation

Tsunami loads that need to be considered in-
clude hydrostatic, buoyant, hydrodynamic, impul-
sive, debris impact forces, damming of waterborne
debris, and uplift forces. The maximum occupancy
of these structures during a tsunami event has to be
determined, including the resident and floating pop-
ulation.

The significant flow velocities of tsunamis of
up to 8.5 m/sec need to be considered when design-
ing and evaluating vertical evacuation structures.
Foundations also need to consider the scouring
effects of tsunamis.

Rapid screening techniques for earthquake
resistance provided by FEMA can be used to iden-
tify existing buildings which could be used for ver-
tical evacuation. These buildings will still need to
be evaluated for seismic and tsunami loads, and
their resistance to progressive collapse.



Given the infrequency of tsunami events, it is
essential that these structures serve multiple pur-
poses so that they are an asset to the community
at all times, and not only during a tsunami.

Currently, tsunami vertical evacuation guide-
lines are only recommendations, not compulsory.
Efforts are underway to include tsunami loads in
ASCE 7-16 and the IBC in 2018. These national
codes should be adopted and enforced locally by
2020/2022 in Puerto Rico and the US Virgin Islands
as well as other coastal states and territories.
Nevertheless it is important to start leveraging
special planning with developers now.

The participants also underscored the impor-
tance of tsunami exercises, like LANTEX and
CARIBE WAVE to exercise evacuation and an
opportunity to discuss vertical evacuation measures
and urged the participation of all in the next exercise
on March 20, 2013.

As part of the TsunamiReady program, vul-
nerability studies are available for 22 of the 44
coastal communities of Puerto Rico. Social factors
such as population, age, household composition,
income and schooling are taken into consideration.
It is also noted that economic factors, as well as the
total population that can be in the tsunami hazard
zone also are very important to consider when
determining the tsunami sensitivity. In Puerto Rico
the vulnerability to tsunamis has increased due to
social, demographic and economic changes. In-
adequate planning policies have also contributed to
increasing the number of people living in tsunami
threatened zones.

Cost estimates are necessary to help determine
the viability of a project. To determine the true cost
of a tsunami vertical evacuation structure, the costs
for a design following the PR Building Code of
2011 can be compared with those implementing the
FEMA P646 guidelines. The cost of a structure
will depend on the design. The accuracy of the cost
estimates depend on the amount of information
available. $150-200 p/sq ft ($1500-2000/per per-
son) is the cost estimates for proposed vertical
evacuation structures in Washington (Project
Haven). Costs need to include also the operational
and ongoing costs of the structures. The benefits of
these constructions also need to be estimated.

Puerto Rico has the expertise to design and con-
struct vertical evacuation structures. But, the de-
velopment of public policy and identification of
funding are critical for the construction and usage of
vertical evacuation structures. Different alternatives
exist for federal, state, municipal governments and
the private sector, not for profit, public/private
partnership and/or community associations, as well
as resident populations.
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In addition, the participants of the non-US
Caribbean recognized that vertical evacuation plan-
ning is an important consideration in emergency
preparedness measures. The work being performed
in Puerto Rico, Haiti, Venezuela, Colombia and in
other parts of the world, can serve as a useful model
for developing and strengthening tsunami prepared-
ness programs. In support of this effort the follow-
ing recommendations are also made to the Inter-
governmental Coordination Group for the Tsunami
and Other Coastal Hazard Warning System for the
Caribbean and Adjacent Regions (CARIBE EWS):

*Develop a strategy to expand effective evacu-
ation measures, including vertical evacuation, to all
nations. Positive experience with the evacuation
efforts in the region should be shared and leveraged
to extend these practices to other Caribbean nations.

*The integration of national, regional, local and
community agencies and organization for the devel-
opment of evacuation strategies U.S. NWS Tsunami
Program, FEMA and USAID should be approached
to support nations in tsunami vertical evacuation
strategies.

*Socialize vertical evacuation expertise from
Chile, Japan, USA, Puerto Rico and other places.

*Encourage countries to complete tsunami
inundation mapping and propose in the meantime
the criteria that should be used for evacuation maps
and response plans for those which do not have
tsunami inundation maps.

*Strengthen tsunami response protocols and ex-
plore alternatives for the communication of guid-
ance information during events

*Help identify national and international fund-
ing for Caribbean com-munities to promote vertical
evacuation strategies.

All participants acknowledged with great ap-
preciation the Puerto Rico Seismic Network and the
Puerto Rico Strong Motion Program of the Univer-
sity of Puerto Rico at Mayaguez, the Earthquake
Commission of the Colegio de Ingenieros of Puerto
Rico and the NWS Caribbean Tsunami Warning
Program for the organization and conduct of the
Workshop and the UPRM and the National Tsuna-
mi Hazard Mitigation Program of NOAA NWS for
providing the corresponding funding.

Online tsunami and vertical evacuation re-
sources:

US National Tsunami Hazard Mitigation Program:
http:/nthmp.gov

US Tsunami Program: http://tsunami.gov

Puerto Rico Seismic Network: http://prsn.uprm.edu
Puerto Rico Disaster Decision Suppor Tools:
http://prddst.uprm.edu/apps/ddst/

Tsunami Evacuation Maps for Puerto Rico:
http://prsn.uprm.edu and
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http://globalmatrixeng.com/tsunamiproject/tsunami
maps/tsunamievacuationmaps/puertoricotsunamieva
cuationmap

FEMA Guidelines for Design of Structures for
Vertical Evacuation from Tsunamis:
http://www.fema.gov

Caribbean Tsunami Warning Program:
http://www.srh.noaa.gov/srh/ctwp

Safe Haven Project:
http://facebook.com/ProjectSafeHaven ¢

How to replace documents lost in a disaster
(FEMA) (New York specific)

Release date: December 4, 2012

Release Number: NR-073
http://www.fema.gov/news-release/how-replace-
documents-lost-disaster-0

NEW YORK - One of the dire consequences of any
disaster for many people is the loss of important
documents. Often, such documents are needed by
the Federal Emergency Management Agency
(FEMA) and state emergency services in order to
process assistance applications for those who suf-
fered losses or damage to their homes and belong-
ings.

If papers are gone — like birth certificates,
Social Security cards, drivers’ licenses, tax records,
etc. — New York state and FEMA are advising
residents on how to recover them:

BIRTH CERTIFICATES: If you were born
within the confines of the five boroughs of New
York City, visit or write to the Office of Vital
Records, 125 Worth Street, Room 133, New York,
N.Y. 10013. (A photo ID is required both by mail
and in person.) The office advises the fastest way to
get records is online at www.nyc.gov/vitalrecords.
The phone number is (212) 788-4520. To down-
load and print an application, log onto
http://home?2.nyc.gov/html/doh/downloads/pdf/vr/bi
rthl.pdf'; to apply online, log onto
www.nyc.gov/vitalrecords.

If you were born in New York state outside of
New York City, log onto www.vitalchek.com or
phone 877-854-4481. This will connect you to a
company called VitalChek, which is contracted with
the state to handle credit-card orders. There are
modest fees involved.

DRIVERS’ LICENSES: Visit any New York
Department of Motor Vehicles office. To find an
office nearby, log onto www.dmv.ny.gov/index.htm
and click on “Replace License or ID.”

SOCIAL SECURITY CARDS: Call the U.S.
Social Security office at 800-772-1213, Monday
through Friday, 7 a.m. to 7 p.m. EST. For TTY
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users the number is 800-325-0778, or log onto
www.ssa.gov/ssnumber for more information.

FEDERAL TAX RECORDS: Call the Internal
Revenue Service at 800-829-1040, Monday through
Friday, 7 a.m. to 10 p.m. EST, or log onto
WWW.Irs.gov.

OTHER RECORDS: For copies of your utility
bills, bank records, insurance policies, mortgage
payments and the like, call the appropriate firm and
speak to a customer-service representative.

To prevent further loss of vital documents,
place the originals or copies in a sealable plastic bag
or other watertight container and secure that con-
tainer where it is best protected and can easily be
located. It is also a good idea to make copies of vital
and important documents and mail them to a friend
or relative you can trust to keep them safe and re-
trievable.

Last Updated: December 4, 2012 - 14:05 ¢

NEWS

Scientists find evidence of ancient tsunami
[seiche] in Switzerland

“Ah, Geneva----a place where you can stroll
along the lakefront, gaze at Mont Blanc and, accord-
ing to scientists, be bowled over by a giant tsunami.

Researchers say they’ve found good evidence
that it has happened before. In 563 bishop Gregory
of Tours wrote, “a cascade of rocks plunged into the
Rhone River, generating a wave of water that “over-
whelmed with a sudden and violent flood all that
was on the banks as far as the city of Geneva,” 40
miles away.

Full article by Sonia van Gilder Cook, Nov. 22,
2012, Time NewsFeed
http://newsfeed.time.com/2012/11/22/scientists-
find-evidence-of-ancient-tsunami-in-switzerland/

Freight-container hotel opens in tsunami-
devastated area

Natori-Miyagi Prefecture. A two-story hotel
consisting of orange and blue freight containers
opened in Natori, Miyagi Prefecture, to help allevi-
ate the accommodation shortage in areas affected by
last year’s natural disasters. The hotel is the first of
nine planned by Tokyo-based hotel operator Kachi-
kaihatsu Company in Iwate, Miyagi and Fukushima,
the three prefectures hardest hit by the March 11,
2011 earthquake and tsunami

From: The Asahi Shimbun,
http://ajw.asahi.com/article/031 1 disaster/recovery/A
J201210070016. The full article contains photos.
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Wireless carriers implementing the Commercial
Mobile Alert System (CMAS)

The Commercial Mobile Alert System (CMAS)
is a partnership between the Federal Emergency
Management Agency, the Federal Communications
Commission and wireless carriers to enhance public
safety. The system allows authorized public safety
authorities to use FEMA’s Integrated Public Alert
and Warning System - Open Platform for Emergen-
cy Networks (IPAWS-OPEN) to send geographical-
ly targeted wireless emergency alerts (WEA) to cell
phones.

There are three types of alerts: Presidential,
Imminent Threat, and AMBER, and once roll-out
is complete, members of the public who have
CMAS-capable phones will automatically receive
the alerts. Customers can opt-out of Imminent
Threat and AMBER alerts, but not Presidential
alerts. The system could eventually be used for
earthquake and tsunami early warning system alert
systems. Four major carriers - Verizon, AT&T,
Sprint and T-Mobile -have posted information about
CMAS on their websites, although their implemen-
tation schedules are in varying stages. For infor-
mation about the system, visit:
http://www.fema.gov/commercial-mobile-alert-

system
From: WSSPC e-Newsletter Summer 2012, p. 5

PUBLICATIONS

Sedimentary Geology
Volume 282, pages 1-374 (December 2012) is
concerned with the 2011 Tohoku-oki tsunami.

Natural Hazards Science Strategy—Public review
release Source: USGS

According to the U.S. Geological Survey exec-
utive summary, the Natural Hazards Science Strat-
egy Planning Team (H-SSPT) was charged in Octo-
ber 2010 with developing a long-term (10-year)
Science Strategy for the USGS mission in natural
hazards. This report fulfills that charge to provide
scientific observations, analyses, and research that
are critical for the Nation to become more resilient
to natural hazards. Public comments are scheduled
to be accepted until August 1, 2012. For a copy of
the report, visit: http://pubs.usgs.gov/of/2012/1088/

From: WSSPC e-Newsletter Summer 2012, p.15

Guidelines for Design of Structures for Vertical

Evacuation from Tsunamis, Second Edition,

FEMA P-646, April 2012

Updated by the Applied Technology Council
Technical updates contained in this Second

Edition include: (1) observations and lessons
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learned from the March 11, 2011 Tohoku tsunami;
(2) revision of the debris impact expression to re-
move overconservatism deemed to be present in the
prior edition; (3) additional explanation of the defi-
nition of tsunami elevation as it relates to run-up
elevation used in tsunami force equations; and (4)
an update of reference documents to the most cur-
rent version. For a copy of the report, visit:
https://www.atcouncil.org/files/ FEMA%20P-646small.pdf
From: WSSPC e-Newsletter Summer 2012, p.17

Disasters Preparedness and Mitigation in the
Americas

Issue 118 (November 2012) is now available
online at http://new.paho.org/disasters/newsletter/.

WEBSITES

https://www.llis.dhs.gov/about.do

Lessons Learned Information Sharing (LLIS.gov)
is the national, online network of Lessons Learned,
Best Practices, and innovative ideas for the emer-
gency response and homeland security communities.
LLIS.gov is a US Department of Homeland Securi-
ty/Federal Emergency Management Agency pro-
gram. This information and collaboration resource
helps emergency response providers and homeland
security officials prevent, protect against, respond
to, and recover from terrorist attacks, natural disas-
ters, and other emergencies. LLIS.gov provides
Federal, State, and local responders from all disci-
plines with a wealth of information and front-line
expertise on effective planning, training, and oper-
ational practices across homeland security func-
tional areas.

CONFERENCES/SYMPOSIUM

January 8-10, 2013
International Disaster Conference and Expo
New Orleans, Louisiana

This conference will discuss emergency man-
agement policy and successful mitigation practices.
Perspectives from homeland security, emergency
response, disaster recovery, business continuity, and
global security will be presented. Topics include the
differences in responding to natural versus man-
made disasters, the Mississippi Alternative Housing
Pilot Program, human resilience and logistics in
supply chain management, emergency responder
decision support tools, societal resilience to ter-
rorism, portable water storage and distribution, and
technologies for managing high volumes of insur-
ance claims.

From: DR 595, Sept. 20, 2012 ¢
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