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2017 Update on NTHMP Maritime Preparedness,

Response, Mitigation, and Recovery Planning
By Rick Wilson, Kevin Richards, and Kevin Miller

Need for updating and improving maritime planning for
tsunamis.

Status of addressing NTHMP Strategic Plan measures for
maritime planning.

Update of MMS/NTHMP Maritime Guidance/Best
Practices document.

Update on draft NTHMP Guidance to USCG for Safe
Minimum Offshore Depth for Vessel Movement.

Status of the current benchmark workshop report.

Update on NTHMP partner states/territories/
commonwealths and NOAA are working on to address
maritime: 1) outreach/preparedness;

2) response planning; and

3) mitigation and recovery planning.

March 2011: Post tsunami; Boats sunk;

.

recovery efforts in Crescent City Harbor




Needs and Lessons Learned from Recent Tsunamis

» [Inconsistent response activities, including
If/When/Where to reposition vessels

= Educate boat owners about tsunami hazards to
help them make better decisions

= Better collaboration between State/NOAA with
maritime officials, including harbormasters,
Coast Guard and Navy

» Ongoing mitigation and recovery issues: What
can be done to improve tsunami resistance and
resiliency in harbors?

» Guidance (State and National) for consistent
response planning

- p— —

March 2011: Tsunami damage to boats and March 2014: Rebuild in “tsunami resistant”
docks in Brookings Harbor, Oregon Crescent City Harbor




Strategy

Sub-
committee

Milestone

NTHMP 2013-2017 Strategic Plan — Maritime Strategies and Milestones

N eI

Develop new tsunami MMS Review existing demonstration projects and develop products Draft guidelines for

hazard products to guidelines (including offshore safety zones, drawdown, and mapping and modeling

assist the maritime currents) for maritime planning by end of 2013. complete and available

community and meet for use.

emergency hmark al models f — |

management and other Benchmark numerical tsunami models for use on maritime Complete.

NTHMP customer products to ensure NTHMP funded models meet NOAA-NTHMP

requirements. standards by end of 2015.
Develop prototype maritime products for one community within Complete for most
each high tsunami hazard state/territory by the end of 2015. high-hazard

states/territories.

Dependent on success of the two above milestones and emergency Not complete. Most
management and other NTHMP customer requirements, develop partners still working
maritime products for 25% of threatened communities within each | towards 25% milestone.
high tsunami hazard state/territory by the end of 2017.

Support tsunami MES Support the maritime community in developing educational Work Group formed to

outreach efforts to
specific audiences such
as coastal residents and
businesses, media,
maritime community,
and tourism

resources and preparedness efforts by end of 2017.

produce guidance.
Many partners actively
moving forward with
outreach and response
planning.

Note: Although not specific to maritime planning, other Strategic Plan Milestones recommend or include development of generic
decision support tools and assistance with mitigation planning. Recovery planning is also discussed in the Strategic Plan as a need.
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Demonstration Project Review - CA Tsunami Current Hazard Maps

« Can we filter this information, create
areas where certain levels of damage
might be expected?

« Developed relationship between

tsunami currents and damage

Based on previous
observations of damage, and
numerical hindcast & direct
speed measurements at the
damage location

From Lynett and others (2013)

Damage
Damage Type:
Index:
0 no damage
1 small buoys moved

1-2 docks/small boats damaged, large buoys
moved

Moderate dock/boat damage, mid-sized
vessels off moorings

Major dock/boat damage, large vessels off
moorings

Complete destruction

6
5 Damage begins @
to transition to
' major with
Minor / currents > 5/6
moderate knots
i damage &
4 observed for f ¢
currents Major to
> between 2/3 & complete
‘g and 5/6 knots damage for
= ' currents
% 3 # 40— ~ greater than
£ 8/9 knots
©
o
No
2 observation P ) *>o4 . g
of damage
for currents
< 2/3 knots
1 +—¢ % 60—
Ceseete &
0 3 6 9

Current Speed from Measurements and Simulation (knots)
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Guidelines and Best Practices for Tsunami Hazard Analysis, Planning, and Preparedness
for Maritime Communities

Draft initially available December 2015; updated in 2016

Purpose of Maritime Planning and Preparedness Guidelines

Intended Audience

Objective and Scope of the Guidelines are:

Part 1: Guidance for Tsunami Hazard Analysis, Modeling, and Mapping
1.1 Use of Numerical Tsunami Models and Digital Elevation Models/Grids

1.2 Maritime Tsunami Hazard Preparedness Products
Product 1: Identification of Areas of Past Damage and Strong Currents
Product 2: Mapping Current Velocities and Relationship to Damage
Product 3: Identification of Areas of Potentially Large Water Fluctuation

Product 4: Identification of Areas of Potential Bores, Seiches, and Amplified Waves
Product 5: Identification of Timeframe for Damaging Currents

Product 6: Identification of Safe Minimum Offshore Depth

Other Products

1.3 Basic Guidance on Design of Products

Part 2: Guidance for Tsunami Response, Preparedness, and Education
2.1 General Maritime Guidance

2.2 Harbor/Port Specific Maritime Response Guidance

2-level Tsunami Response Guidance

Multi-level Tsunami Response Guidance (Playbooks)
Part 3: Guidance for Tsunami Mitigation and Recovery Planning
3.1 Mitigation Planning Strategies

3.2 Recovery Planning Strategies | EETETETTT
b ould NOT likely be overtopped by
docks during tsunami activity

Resources — Maritime References, Products, and Entities

Mean Low Low Water




Determining Appropriate Maritime Planning and Response Guidance

Type of maritime
community

Basis for response
planning

Scenario modeling
required

Relative cost*

Relative accuracy

Decision making and
response

Real-time decision
making assistance
from state/NWS

2-Level Response Guidance

Multiple-Level Response Guidance

Small open-coast harbors or harbors within
rivers or bays which have not experienced
significant tsunami damage in the past

Harbors and ports which have had damage in
past events, especially during both Advisory
and Warning level events

Response for either Advisory level events or
Warning level events, 2-levels of response

Response specific to multiple scenarios
between the Advisory and small Warning
level wave height range

Minimal modeling required, velocity and
flow depth for one or two maximum
considered distant source scenario

More comprehensive modeling is required
for a variety of distant tsunami sources with
the near-shore forecast peak wave
amplitude range of 0.3mto 1.5m

Minor cost for modeling single maximum
scenario

Moderate cost for modeling multiple
scenarios

Moderate accuracy for capturing tsunami
conditions

Higher accuracy by selecting response plan
with more specific information about
severity and location of damaging currents

Simplified approach with only two choices
predetermined by the tsunami alert level

Advanced approach with a number of
response choices based on forecast peak
wave amplitude from the Warning Center

Assistance to select the response level is not

Assistance to select the response level is

required

recommended; MINIMUM scenario plan may
be recommended by state or NWS IDSS




Example of Real-Time Recommendations from State

Multi-Level Response (Playbook) Approach

Real-time recommendation from State:

055 Landing Vlarinas

ponse Plan

Recommencled T if ¢
MINIMUM Tsunami mi‘"“:fhﬂ
amplitude (wave hei
- Response Playbook _P— .g. !
Communities/Harbors _|in METERS above existing
Plan, based on tsunami . .
conditions, from National
forecast amplitude i )
. Tsunami Warning Center
(wave height)
Port of Oakland Response Plan B 0.5
Alameda Marinas Response Plan A 0.5
East San F Resp Plan B 04
North San F Resp Plan B 0.7
Eillac Point Harhor ResnonsePlanB L8
Santa Cruz Harbor Response Plan B 08

Monterey Harbor

Response Plan A

0.5

Morro Bay Marinas

Response Plan B

0.7

Santa Barbara Harbor

Response Plan A

Ventura Harbor

Response Plan A

Lo S

Plan A

T sl SRR

PlanB ~0

B

’a'

DRAFT 03/20/2015

California Maritime Tsunami Response Playbook And
Mitigation Guidance

Santa Cruz Harbor - Santa Cruz County

Maritime Tsunami Response Playbook (MTRP) No. 2015-SCruz-01

DURING AN EMERGENCY, USE THE “QUICK REFERENCE” SHEET
ON THE BACK PAGE (PAGE 22).

(For the expanded Playbook format, use directions on page 7)

A\

ia Mariime Tsunami Response Playbook No. 2015-SCruz-01

lifornia Geological Survey
'California Govemor's Office of Emergency Services
University of Southern California
Humboldt State University
National Oceanic and Atmospheric Administration

Funded by the Federal Emergency Management Agency
and the National Tsunami Hazard Mitigation Program

APPENDIX
Quick Reference Page for Determining Real-Time Maritime
Tsunami Response Activities

Step 1: Obtain basic information about the earthquake and tsunami from National
Tsunami Warning Center in Alaska, regional National Weather Service office, andfor
county emergency manager. NOTE: Tsunami Alert Level may change in first couple
hours after the earthquake; WATCH may be upgraded to ADVISORY or WARNING.
Earthquake location

Earthquake magnitude

Tsunami Alert level (circle one) ~ WATCH  ADVISORY
Closest forecasted t: i amplitud height

WARNING

Forecasted tsunami arrival time

Step 2: Tsunami evacuation and response will depend on the amount of time before
‘the tsunami arrival. Four (4) hours is considered the threshold time needed for
evacuation. As a quick reference, we offer the following guidance:

1) K less than four hours before

arrival, we recommend the Peak
' Reference Pages Amplitude/wave
- ADVISORY— evacuate beaches, for Details in :ﬁrm height (in meters
harbor docks, and piers Doriome | pantener | oo o
- WARNING — evacuate entire harbor entrance]
maximum on-land
evacuation zone, or follow (No action} 0.2
guidance provided by local
‘emergency manager Bt e e
2) If greater than four hours before Page 10-11 B 0.8
tsunami arrival, and your harbor has
fully developed its tsunami response 23 T TS
Playbook plans, the harbor can utilize
the FORECAST AMPLITUDE from Step | Page 14-15 D 15
1 on the table on the right to identify
N Page 16-17 E 6
the appropriata response plan to use.

i o

PlanD ~15m |

= o TR "
nE ~6.0m

>

Current Thresholds for Potential Dama

Minor to moderate damage |
(3-6 knots)

s
Moderate to major damage
(6:9knots) v

Major damage/complete
destruction (>9 knots)




O'Monterey,

REAL-TIME USE OF PLAYBOOKS

September 16-17, 2015 Tsunami from Chilean M8.3 EQ

15 ports and harbors within 5 county Tsunami Advisory zone

State recommended potential Playbook and actions in real-time

Morro|Bay Hargor,
All harbors in Advisory zone below lowest Playbook Plan (Plan A~ 0.4- #

0.6m) because highest forecast wave height 0.3m Port San Lms‘;

Many harbors surveyed indicated using Maritime Response and Mitigation
Playbooks during event

Harbors monitored and controlled activity around projected areas of SantalBarbara Harborig
moderate-to-high currents

SeVenturayHarbor
ChannelllsiandsiHar: or A\ "S5 %

Tsunami currents entering Ventura Harbor 9-17-15; video from Dr. Pat Lynett.

.

MarinajRe

King/Hanvor é ] -

Ports of LosvAngelesiand Long|Bea hiFay s

&

Playbook Plan A
(based on M9 Cascadia scenario
at 10m resolution)

Current Thresholds for Potential Damage

Minor to moderate damage
(3+6 knots|
Moderate to major damage
(63 knots|

Major damage/complete
destruction (-5 knots)

2+ 7 7 Areas of potential damaging
(_ _ -7 EDDYmovement



Maritime Response an

California
DRAFT 06/16/2015

California Maritime Tsunami Response Playbook And
Mitigation Guidance
Crescent City Harbor — Del Norte County

Maritime T i Resp Playb (MTRP) No. 2015-DN-01

DURING AN EMERGENCY, USE THE “QUICK REFERENCE” SHEET
ON THE BACK PAGE (PAGE 22).

(For the expanded Playbook format, use directions on page 7)

A\

California Maritime Tsunami Response Playbook No. 2015-DN-01

Calfornia Geological Survey

Calfornia Governor's Office of Emergency Services
University of Souther California

Humboldt State University

Oregon

L Maritime Guidance for Distant Source Tsunami Events

Ports of Newport and Toledo
Lincoln County, Oregon

Oregon Maritime Tsunami Response Guidance (MTRG) No. 2015-OR-01

Maritime response guidance in this document is based on anticipated effects of a maximum-
considered distant tsunami event, scenario AKmax of the Oregon Department of Geology and Mineral

Industries (see www. i.org for more i

on this scenario). Smaller distant source
tsunamis will occur more commonly and are likely to cause significantly less damage than this
maximum considered scenario. Check with local authorities for more specific guidance that may be
appropriate for smaller distant tsunami events,

INTRODUCTION.
BACKGROUND ON TSUNAMIS
NOTABLE HISTORICAL TSUNAMIS IN NEWPORT AREA

Lessons learned in northern California from the March 11, 2011 Japanese tsunami.
ACTIONABLE TSUNAMI ALERT LEVEL
GENERAL GUIDANCE ON RESPONSE TO NOAA ADVISORIES AND WARNINGS .

In and near the PORT OF TOLEDO.

In and near the PORT OF NEWPORT.
ADDITIONAL GUIDANCE. 1

Do Your Homework n

Know real-time and permanent mitigation measures appropriate for your area..

Consult local tsunami ion map: 1

REFERENCES CITED. 14

ACTIONABLE TSUNAMI ALERT LEVELS |

o i actionable
communities.

Actions taken will dopend on the Alert lovol and the forecasted
amolitude for s particular harbor, for both Advisory and Wam
that cloar an consistent dircctions are provided to the sntire
watedront or pler businesses,

NOTABLE HISTORICAL TSUNAMIS IN
1 there s not sufficient time to use the Playbocks, consider the

your maritime commanities for either Adisory o Warning leve| Thie Lol sruvides basic inlonmation sbuut historical ol

shown, Thel,
‘earthquakes in the Alaska-Aleutan lsands repon. The pf

for comparing;
the area. For examale, the 2011 Japan tsurami may pro
below s forecast ampltude (wave height] of 043 m (14

GENERAL "WARNING” LEVEL RECOMM|
All activities below should be completed no later than 30 f
arrival.

= Advise faclity maintenance to shut off fuel tofuel de

wiater services to al docks. ek Amgs
+ Secureandscrgthen ol mooring s througout
near the entra constrictians. Location Event )

Bt 1he st paoael ol
water, as well as all land-ward areas identified in the
evscuation orea (last page).

Mewportorse  961R.20ske 15 15

+ Do not allow public to re-enter tsunami avacuation af it IO i s RO
R e e e otk mmEsGE 036 Db
SoahDesch  2006MBlKr 037 06

SENERAL"ADVISORY" LEVEL RECOMMY Soahexch 0N Meohpn 08 14

A actiiies b stond b+ completad o lacer i 20 1 e 96 sl an P s C

* Advise facliity mllnunam 20 shut off fuel tofuel
water services to all

+ Secure and strenathen i ‘moaring Hines throughout
near the entrance or narrow constrictions.

* Evacuate the public from all structures

= Coordinate with local law enforcement to limit accesd
areas.

* While the tsunami is active, all personnel working or]
wear personal flotation devices.

= Do not allow public tore-enter vessell
officlal “all clear” message Is provided by local emerg

in northern
& March 12, 2011 event, Lrescent Gty hoats hel
they were unable to return to Crescent ity haf

g0 breanse af  hugs szorm aaraacking the ez, Som
Dreckings |arbor in Gregon e o lumbaldt Ry, Calfor

ity hart

ncue bren to llumaold: Bayand s

b reund up crewenen. s vith Ure zplains ho those
iy e o it i sac el

itigation Plannin

Products

Working Towards More Accurate, Consistent, and Cost-Effective Products

Alaska

1|DRAFT

Maritime Guidance for Distant and Local Source Tsunami Events

Kodiak and St. Paul Harbors, Alaska

Maritime response guidance i this document follows the craf: guidance develope by the Natioral
Tsunami Hazard Mitigation (NTHMP) is based. i Fects of a

distant and locally i event. Although ‘tsunamis occur more fraquently, they are
unlikely to cause significant damage comparad with the Chedkwith local
authorities for more specific guidance that may be appropriste for smaller distant tsunamis.

INTRODUCTION

Toumamis are typically triggered by earthquakes and will cause sudden water level and current changes for
many hours after their first arrival. The location of th plays role i

the tsunami travel time to th | Distant far away from the

Alaska coast may produce tsunami that strike aporaximaorely 4 hours or more after the earthquake, whereas
locally accurring earthay near Kodiak Island may ge that hit minutas. This
document provides response guidance in the event of tsunamis for SMALL CRAFT (vessals under 300 grass
tons] such as recreational sailing and motor vessels, and commercial fishing vessals. The first part of this
document outlines the guidanc for DISTANT TSUMAN, whereas the second part is devated to LOCAL
TSUMAMIS.

Tsunami wave impacts are greatest in and around ocean beaches, low-lving coastal areas, and bounded
wiatar bodies such as harbors and estuaries Thesa areas should always be avaided during tsunamis. Any
tsunami event can threaten harbors, facilities, and vessels.

TSUNARN HAZARDS thst can directly affect boats mclude:
suddan watas log)

o
hiy drops

Moderst to maor dumage
Lt

Major damage/complete
destruction 4 ol

) Areas of potential damaging
# EDDY movement

St et 58 el Uncan . Sz

c=an-e onstriztiors ke in 2nd near the ertrance 5o th
by prevsiing fide he.s = be 73 fat the US Coast G
and ewpor-corks, an¢ 6-7 R a=tho I
<iling should be zonstr.cted 1o ha
mean higher -1 s
area. Be #ware that tsunamis 2re many surges o° water
tourami waves w133 chy drein the estusry and oan ard
Sunk by the nex tsunarri surgs.

mztic-al Doz

et st < ko, b i, s

P Joastal waves, and surges hitting grounded boats

et et and 1 e, el €3, Croge

152722W

%KUNAMI EVACUATION MAP NEWPORT-SOUTH, OREGON

direction quickly

MITIGATION PLANNING
In addition to using these Playhooks for tsunami response, the Calfornia Tsunami
Program, FEMA, and its partners encourage maritime communities to utilize this
Information to help mitigate damages and loss of lfe from future tsunamis. These
products and plans should be used by maritime communities to pre-identify real time
response mitigation measures, determine where infrastructure enhancements should be
Initiated, and provide a mechanism for pre-disaster hazard mitigation funding through
additions to thelr Local Hazard Mitigation Plans (see the list of potential mitigation
measures below). Although these products, plans, and related mitigation efforts will not
eliminate all casualties and damages from future tsunamis, they will provide a basis for
greatly reducing future tsunami impacts on Iife-safety, infrastructure, and recovery in
California maritime communities. Therefore, we recommend the following steps/acticns:
1. Review the maps within this Playbook guidance document to identify where strong
currents could potentially damage docks, structures, and/or infrastructure,
‘sspacially whera aging o run-down faciliies exist.
2. Review the Mitigation Measures below for both real-time response actions, or
“soft” mitigation, or permanent measures, or “hard” mitigation.
3. Incorporate these measures/actions into the community Local Hazard Miti
Plan, and work with the community, the state tsunami program, and/or FEMA to
devel

("s0lt") mitigation messures | Permanent [*harg"

Secure boat/ship moorirgs Move docks/assats sway fromhigh hazsed 20nes

proventus

srets

dentify boat establisn
vee, 4

(patrotftugiice oats




Guidance for Safe Minimum Offshore Depth for Vessel Movement
Work between NTHMP States/Territories and U.S. Coast Guard

General Recommendations for Recreational and Commercial Boaters:

*** |n general, it is NOT recommended that boaters try to take vessels offshore before or during a tsunami. And, if they are offshore, they
should not try to re-enter the harbor until the harbor master or port captain indicates it is safe to do so.***

LARGE LOCAL-SOURCE TSUNAMI — Tsunami may arrive in 10-15 minutes

e If you are on land or tied up at the dock: Do not attempt to take your vessel offshore. Leave your boat and go to high ground on foot as soon as
possible. You do not have time to save your boat in this situation and put your life at risk if you try to do so.

e |f you are in deep water or very close to deep water: Take your vessel further offshore beyond the “minimum offshore safe depth” outlined in the
Table 1 for your U.S. state/territory/commonwealth or region. Typically, this depth is 50 to 100 fathoms (300 to 600 foot) depth, then you are safe
from tsunamis.

e If you are on the water but very near shore: Use your best judgement to decide between the two options: safely beach/dock the vessel and
evacuate to high ground or get to the minimum offshore safe depth. Attempting to beach the vessel could be challenging and dangerous, being
dependent on wave conditions, water levels, and the presence of bars. It is easy for a boat to run aground or capsize before reaching the shore
only to then be swept away by the coming tsunami. However, if you can safely beach or dock your boat and get to high ground before the tsunami,
then this is your best chance. If that is not possible, head to deep water as quickly as possible.

LARGE DISTANT-SOURCE TSUNAMI — Tsunami arrival at least two-hours away

e Itis NOT recommended that boaters try to take their vessels offshore before or during a tsunami. It is safer to keep your boat docked during a
tsunami because most tsunamis are relatively small, and your personal safety is more important than saving your property/boat.
e On the rare occasion when a larger tsunami is expected (Warning level), the boat owner may consider taking their boat offshore considering the
following criteria:
o The SIZE of the tsunami.
o How much TIME you have before the tsunami arrives.
o The PREPAREDNESS of the boat and EXPERIENCE of its captain to stay offshore for extended period of time (12-24 hours), or travel to safe,
undamaged harbors.
o The WEATHER at sea could be as dangerous as the tsunami itself.
e Do not go offshore unless you are very sure that you can get beyond the recommended minimum offshore safe depth at least 30 minutes before
the estimated tsunami arrival time for your coastline. Please refer to the Table 1 for the recommended minimum safe depth for your U.S.
state/territory/commonwealth or region.
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Guidance for Safe Minimum Offshore Depth for Vessel Movement

Regional evaluation of current speed vs. water depth to determine minimum offshore safe depth

Maximum Simulated Current Across all Sources (knols)

Cresce

Low
variability
region
(straight line
currents),
moderate

currents

nt City, CA

variability
region, low

Water Depth (fathoms)

1 fathom = 1.8 meters = 6 feet

28N

Max Current

Oahu, HI

1
[¢]

0.5 1

664 662 66
LONGITUDE

TATITUDE (deg)

P 2
LONGITUDE (dog)

azs e

Velocity. mfs
5

o
Maximum Velocity, knots

<1485 148 1475 147 1455 146 1455

Prince William Sound,

50 100
Water Deoth, fathoms

150
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Guidance for Safe Minimum Offshore Depth for Vessel Movement
Work between NTHMP States/Territories and U.S. Coast Guard

TABLE 1: Specific guidance for minimum offshore safe depths for maritime vessel evacuation prior to the arrival of tsunami.

Local Source

Distant Source

s (ships in harbor)* (ships at sea)*

California 30 fathoms 100 fathoms Evaluated; may add potential safe areas within large
bays and ports

Oregon 30 fathoms 100 fathoms Evaluatfed, but is re.-ev?luatmg based on new data; also
evaluating Columbia River

Alaska 30 fathoms 100 fathoms Evaluated; sh.lps should be at least 1/2 mile from shore
for all scenarios

Washington 30 fathoms 100 fathoms Evaluated; special conditions exist inside Puget Sound

Hawaii 50 fathoms 50 fathoms Evalu.ated; implemented in Coast Guard plan in some
locations

American Samoa | 50 fathoms 50 fathoms Evaluating, guidance from others

Puerto Rico 50 fathoms 100 fathoms Evaluated

UsVvi 50 fathoms 100 fathoms Evaluating; possibly follow PR

Guam 50 fathoms 100 fathoms Coordinated with USCG Guam Sector

CNMI 50 fathoms 100 fathoms Coordinated with USCG Guam Sector
Evaluating; issues with long, shallow shelf complicate

Gulf Coast 100 fathoms getting beyond safe depth offshore
Evaluating; issues with long, shallow shelf complicate

R 100 fathoms getting beyond safe depth offshore

* Ships also recommended to be a minimum of % mile from shore or fringing reef
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Maritime Tsunami Mitigation and Recovery Planning Work in CA with FEMA

Harbor Improvement Report for
Santa Cruz — Key locations where
damage may occur within harbors

Zone

Tsunami Event

2010 Magnitude 8.8 Chile Event
(Historical)

Magnitude 9.0 Cascadia

Scenario

B0l | 2011 Magnitude 9.0 Japan Event
(Historical)

Magnitude 9.4 Chile North

Moderate
Scenario

Model of potential debris movement in Port of Los
Angeles during large Alaska tsunami

Maritime Tsunami Mitigation Planning

Harbor Improvement Reports, coastal piers,
and other products that integrate risk
reduction methods for coastal hazards
(tsunami, SLR, storm, etc.) into Local Hazard
Mitigation Plans.

Maritime Tsunami Recovery Planning

Guidance for harbors, communities, and state
to produce recovery plans for large local-
(Cascadia) and distant-source events.

Direct Impacts (Damage):

* Vessels, docks, and harbor infrastructure damage
* Permanent land change in large local source EQ

* Debris in water and on land

¢ Sedimentation and scour

* Contaminants in water and sediment

Indirect Impacts (Time):

* Commercial fishing and shipping disruption
* Waterfront business disruption

* Regulatory redundancy and delays

* Limited resources and funding for recovery
* Loss of business and workforce over time

Project methods and products can form the
foundation for NTHMP guidelines or standards
for mitigation and recovery planning.



NTHMP Tsunami Current Model Benchmark Workshop

WORKSHOP: Held February 9-10, 2015 with 14 NTHMP and international models participating; five benchmarks were
provided with two mandatory benchmarks to run

PURPOSE:

1. Satisfy the requirement of the FY2013-2017 NTHMP Strategic Plan for the Mapping and Modeling Subcommittee.

2. Verify the accuracy/adequacy of current models for use by NOAA and NTHMP partners to help produce accurate
and consistent maritime and other hazard reduction products.

FINDINGS AND POTENTIAL OUTCOMES:

1. Models similar in their ability to identify areas of high currents, especially eracesdingsiand Resilts.of he

where jetting OcCcurs. National Tsunami Hazard Mitigation Program
2015 Tsunami Current Modeling Workshop

2. Afew models consistently captured velocities with a greater degree of
accuracy than others, especially where eddy formation and migration
occurred in data sets.

February 9 - 10, 2015 Portland, Oregon

3. The deficiencies of the models in the areas where eddies form and are
expected to migrate might be addressed by:

A. Running ensemble of models and combining the results to capture
the maximum current velocities;

B. Binning modeled current velocities into numerical categories
related to damage potential, to reduce the reliance on absolute
accuracy of the velocities alone; and/or,

Published December, 2016

C. Identifying and encircling the areas where eddies are expected to Q. | [&
be generated and migrate.

4. MMS will consider results and develop guidance for modeling

and mapping partners. 14



NTHMP
Partner

Alaska

American
Samoa

California

CNMI

East Coast

Guam

Gulf Coast

Hawaii

Oregon

Puerto Rico

usvi

Washington

NOAA/
PMEL

Status of NTHMP Partner Maritime Planning

Initiated outreach/developed

guidance

Yes; presented guide for Kodiak, and overview at
Harbor Master conference; developing
maritime hazard brochure

Yes; discussing maritime hazard products w/
partners

Yes; over 20 meetings w/ harbors/ports, USCG,
and Harbor Safety Assoc.; brochure update in
2017

Yes; outreach for Boating Safety Week; sponsors
NWS workshops; work closely w/ USCG on
guidance

Not yet; landslide benchmark workshop and
evacuation modeling/mapping are priorities

Yes; outreach for Boating Safety Week; sponsors
NWS workshops; work closely w/ USCG on
guidance

Not yet; inundation modeling/mapping for
evacuation planning is priority

Yes; working with USCG who is taking the lead to

consult and develop guidance for users

Yes; maritime brochure (2013) may be updated
after offshore safety re-evaluation

Yes; older guidance for harbors is available; a
maritime workshop to be held this summer

Yes; workshops held to discuss tsunami hazards in
ports

Yes; briefed major maritime players; no brochure
has been developed

Yes; NOAA/NWS outreach/consultation with
harbors/ports; outreach materials

Use of MMS guidance;
started mapping/modeling

Yes; draft guide products for 3 cities
and USCG Base, high-hazard areas

Yes; beginning stages of working w/ HI
on modeling

Yes; helping to improve MMS guidance

Yes; in pre-modeling stage; will start
modeling in 2017

Not yet

Yes; modeling Apra Harbor with Hl;
expanding in 2018

Yes; pilot in Galveston Bay and
extending study to other areas

Yes; completed modeling for Honolulu
Harbor and started in Barbers Point
Harbor.

Yes; products for Newport and Toledo
(2014); 2017-Gold Beach and Port
Orford; modeling Columbia R.

Yes; San Juan, Mayaguez, and Ponce
studied; Fajardo and Salinas next

Not yet; still evaluating contracts for
work

Yes; modeled Cascadia L1; working in
Puget Sound

Yes; modeling using SIFT; using 3-6-9
knot damage bins in products

Response product types
and percent completion

2-level response guides; by 2017,
close to 25% of high-hazard
harbors covered

TBD (possible Playbook-type)

Multi-level (Playbook) response
guides and operational; 100%
coverage

TBD

TBD

TBD

TBD; needs to be defined by EM

Mix of 2-level and multi-level
approach; USCG is guiding the
needs and response

2-level response guides; by 2017,
close to 25% of high-hazard
harbors covered

TBD; working to determine; cruise
ships are biggest issue

TBD

TBD

Real-time SIFTView forecasts
developed; TView platform for EMs

Mitigation and recovery
planning

Some mitigation in existing
response guidance and future
brochures

Not yet

W/ FEMA, creating Harbor
Improvement Reports and recov.
guide; NTHMP guidance?

Not yet

Not yet

Not yet

Not yet

HiEMA is working on separate
project focusing on mitigation
and recovery

Some mitigation in existing
brochures and guidance,
possibly OR Resilience Plan

Not yet

Not yet

Not yet, though may be in WA

Resilience Plan

Not yet/NA



Maritime Guidance: Best Practices for Tsunami Hazard Analysis, Planning, and Preparedness

Contents Black was completed by MMS

Purpose of Maritime Planning and Preparedness Guidelines Green started by MMS and is

Intended Audience being enhanced/completed by
MES

Objective and Scope of the Guidelines are:
Part 1: Guidance for Tsunami Hazard Analysis, Modeling, and Mapping
1.1 Use of Numerical Tsunami Models and Digital Elevation Models/Grids

1.2 Maritime Tsunami Hazard Preparedness Products
Product 1: Identification of Areas of Past Damage and Strong Currents
Product 2: Mapping Current Velocities and Relationship to Damage
Product 3: Identification of Areas of Potentially Large Water Fluctuation
Product 4: Identification of Areas of Potential Bores, Seiches, and Amplified Waves
Product 5: ldentification of Timeframe for Damaging Currents
Product 6: Identification of Safe Minimum Offshore Depth _ MES reviewed offshore

BLUE will do later in 2017

Other Products guidance portion
1.3 Basic Guidance on Design of Products MES working on streamlining and
Part 2: Guidance for Tsunami Response, Preparedness, and Edygatic improving “General Maritime
2.1 General Maritime Public Guidance Guidance”

2-+# Public Education Strategies (ADDED) MES will develop “Preparedness
2.2 Harbor-Specific Maritime Planning Guidance EEEY TR SR

2-Level Tsunami Response Guidance:
Multi-Level T iR Guid Playbooks): i
ulti-Level Tsunami Response Guidance (Playbooks) MES work with FEMA to develop

Part 3: Guidance for Tsunami Mitigation and Recovery Planni guidance for LHMP and funding
3.1 Mitigation Planning Strategies

3.2 Recovery Planning Strategies e MES may wait for mitigation and

Resources — Maritime References, Products, and Entities e



Consistent Outreach Products

2-Level Response Guidance
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