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1. Introduction

1.1Generalntroduction

The City oRockaway Beadfthe City) is vulnerable to the effects of a Cascadia Subduction Zone (CSZ)
earthquale and tsunami event. In addition to the potentially catastrophic damage caused by the
earthquake event itself, the resultant tsunagould inundate portions of the community, and a risk
based and communitgpecific approach to evacuation will be critiaalstaving lives. This Tsunami
Evacuation Facilities Improvement Plan (TEFIP) is a comprehensive look at existing and potential
evaclation routes and needed improvements for this community, and includes identified facility and
infrastructure improvement pr@jcts and potential financing strategies. This TEFIP is essential to the
implementation of evacuation route development and improwvarhin conjunction with the land use
review and approval process.

The Oregon Department of Geology and Mineral Industri€&3BMI) has identified and mapped the

tsunami inundation hazard along the Oregon coast since 1994. DOGAMI developed a seriearof Tsun
Inundation Maps (TIMs) in 2013 to assist residents and visitors along the coast to prepare for the next
CSZearthquake 8 G adzyl YA® ¢KS ¢Laad RAZGBIKABIFTADBSAOSYAME D3
and XXL), showing the impact of a C8&ami that reflects the full range of possible inundation. The

geologic record shows that the amount of time that has passece the last great CSZ earthquake

(January 26, 1700) is not a reliable indicator of the size of the next one, so the sizeaaniggsnded

to be inclusive of the range of scenarios that a community might expect during a CSZ event.

1.2Limitations andConstraints

The purpose of this TEFIP is to provide guidance and recommendations for methods so that all areas
within the XXL scemi@ can be effectively evacuated to protect life safety. This local tsunami is
generated by a high magnitude earthquake jofftthe Oregon Coast and, thus, the inundation area is
much larger than for a distant tsunami event. In addition, unlike a diggmami that can be predicted
several hours prior to its arrival (4 or more hours), this local CSZ tsunami can arrivetait loeashes

within 15 to 20 minutes after the earthquake.

For the purposes of this plan, tsunami evacuation means the immediatement of people from the
tsunami inundation zone to high ground or safety following a local CSZ earthquake. Comprehensive
disaster planning for a CSZ earthquake and tsunami event requires a phased and scalable approach to
planning and coordination; immed&evacuation for the purposes of life safety is only one phase (albeit
a very important one). While this TEFIP does nougelplanning for earthquake shaking damage
mitigation or postevent disaster response and recovery, it is important to note thatigdshaking will

have an immediate impact on the ability to evacuate due to debris on roadways and sidewalks and
damage to dtical infrastructure. Other entities at the local, state, and federal level continue to prepare
for these additional phases.

1.3 Definitions

Horizontal evacuatioris the preferred response for tsunami evacuation, which is the movement of
people to high gsund and/or inland away from tsunami waters. In some locations, high ground may not
exist, or tsunamis triggered by a local evamy not allow sufficient time for communities to evacuate
low-lying areas. Where horizontal evacuation out of the tsunamidation zone is neither possible nor

5
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practical, a potential solution igertical evacuatiof into the upper levels of structures digined to resist
the effects of an earthquake as well as a tsunanviertical evacuation structures a building or

earthen nound that has sufficient height to elevate evacuees above the level of tsunami inundation,
and is designed and constructed withetbtrength and resiliency needed to resist the expected
earthquake shaking and the loading due to tsunami waves.

This TEFIPedtifies and discussdsunami evacuation facilitieswhich are defined as places, amenities,
infrastructure, or equipment that cabe used to assist in tsunami evacuation (horizontally or vertically).
Tsunami evacuation facilities generally include (bretrzot limited to) roads, trails, wayfinding elements
(signs, kiosks, trail markers), supply caches, assembly areas, bridgesrtarad evacuation structures.
Evacuation improvements for a community may also include education and outreach activities.

14 Coordination with the Tsunami Hazard Overlay Zone (A3titlé042)

Rockaway Beadias adopted land use regulations addressing tsunami risk for certain types of new
development and substantial improvements. These regulations are implemented thtbedrsunami
Hazard Overlay Zondrticle3.1.4042 of the Rockaway Beach Zoning Qraince Exept single family
dwellings on existing lots and parcels, all new development, substantial improvements and land
divisions in the Tsunami Hazard Overlay Zonerghing within the XXL tsunami scenario) are required
to incorporate evacuation measures amdgrovements which are consistent with and conform to this
adopted Tsunami Evacuation Facilities Improvement Plan.

For purposes of compliance with this TEFIPthrdTHOZ, applicants should review the entire plan,
particularly the following sections asdi relate to the proposed development and related evacuation
improvements:

1 Section 3: Evacuation Facility Assessments and Recommendatjtimis section is organéed
into five discrete geographic areas. Review the subsection applicable to the proposedtproj
location for evacuation routes and identified improvement projects.

1 Section 4: Implementation Resources for Evacuation Projedisis section describes resores
related to different types of evacuation improvements. In particular,@egon Tsunami
Evacuation Wayfinding Guidanféersion 0513-2019) developed by the Oregon Office of
Emergency Management and the Department of Geology and Mineral Industaakldte
reviewed for compliance with evacuation signage standards.

9 Section 5: Education, Owach, and Training this section describes resources related to
education, outreach, and training materials and activities for tsunami evacuation. If an applican
is proposing evacuation improvements related to this topic, this section should be confarlted
consistency.

1 Appendicesl-5 as needed.

1 Applied Tehnology Council. 201FEMA Guidelines for Design of Structures for Vertical Evacuation from
TsunamisSecond Edition. Prepared for the Federal Emerg&fanyagement Agency, National Oceanic and
Atmospheric Administration. FEMAG26. April 2012.
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1.5 Whole Community

Every person who lives in, works in, or visits the City shares responsibility for miniminagisisks

and wlinerability. These individual responsibilities include tsunami awareness, knowledge of appropriate
protective actions, and preparations for personal and family safety. Knowledgeable residents and
visitors who are prepared to take care tiemselves and tir families, and to assist neighbors in the

early phases of a tsunami flooding event can make a significant contribution towards survival and
community resiliency.

The development of this TEFIP involved a range of stakeholders, inclbdipglilic, scietific
community, local government, and communligsed organizations.

Summary of Community Involvement
Kickoff Open House

The Tsunami Resilience Land Use Strategies project was introduced at a community open house in
March 2018. Attendees @re able to lean more information about the project and its timeline and
could sign up to receive email updates about the project as it progressed.

Project Advisory Committee

The Rockaway Beach Planning Commission acted as the Project Advisory Co(PAaiftfeoughout

this project.The PAC wassed to audit current zoning and comprehensive plan language, review

tsunami hazard maps and data, and provide input to shape the overall outcome of the project. The PAC
worked with the project teanto decide on isk reduction stategies appropriate for Rockaway Beach,

read, analyze, and provide input on all draft mapping and land use materials, and participate in
communityoutreach activities. All PAC meetings were held during regular Planning Commission
meetingsand were open tdhe public.

EmergencyPreparednes€ommittee Workshop

A workshop was helduring the regular meeting of thRockaway Beach Emergerdgnagement
Committeein January 2018 discuss evacuation facility improvements in Rockaway Bédtdr.a brief
presntation, Committee members and meeting attendees participated in a mapping activity and
discussion to identify shortcomings in existing evacuation facilities and recommend potential
improvements.See AppendiX for notes summarizing the disssion at thisneeting.

Online Survey

An online survey was developed to assess current tsunami awarenegsegradedness in Rockaway
.SIOKz Fta ¢Sttt Fa G2 KSFEN O2YYdzyAle 1090peSNBEQ FSSR
completed the surgy. SeeAppendix6 for full survey results.
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Plan Recommendation®pen House

The TEFIP recommendations and proposed Tsunami Hazard Overlay Zone were presented to the
community at a public Open House in March 2019. The project team gave a brief preserdfiton

which attendees were able to view detailed information on the recomdations printed on posters
displayed around the room. The project team and PAC members were available to answer questions
from the public. The posters were displayed in the RaekaBeach Civic Facility lobby in the weeks
after the meeting for public vieing.

TSUNAMI HAZARD 33 e s
OVERLAY ZONE e : —
CITYWIDE St

RECOMMENDATIONS e o o

LAKE LYTLE +
CRESCENT LAKE

Two bridges in this area, on NE 12th and on Highway 101 crossing Crescent
Creek,

WAYFINDING PROJECTS

P A snae kiritying sssensly aren ot ME 1h Sarct.
P Gxpand Evocustion Raute Signage skong Wighwy 101

»
»

D A igmage o icatn il st snoty st gh gesu arsas

Left: Participants at the Emergency Management Committee Workshop. Right: Posters from the Plan
Recommendations Open House
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2. Tsunami Risk and Vulnerability

2.1Hazard ldntification

The hazard being addressed by this TEFIP is a tsunami evergghis in the need for community
evacuation. A tsunami affecting the City would be the result of an earthquake from one of two
categories:

1

Local Tsunami: Generated by an earthke immediately offshore of the Oregon Coast (e.g., a
CSZ earthquake) and widuesult in a tsunami coming onshore witHifto 25 minutes

following the earthquake.

Distant Tsunami: Generated by a distant earthquake (e.g., large event occurring ofina dista
coastline, such as Japan) and would result in a tsunami camnsigpre 4 hours or more
following an earthquake on another subduction zone.

A local earthquake resulting in a tsunami is likely to generate additional hazards that may further hinder

aninddA Rdzl t Qa FoAfAGe G2 S@F Odz (&cuate Buchvekatplgsy ONB I & S

include:

T

Damage to buildings: Severe shaking, especially in areas of poor soils, will damage buildings,
making it difficult to evacuate. Homes built before 1974 maybwetied to foundations and can

shift off foundations. Unreinfored masonry buildings and undeginforced concrete buildings

will be severely damaged or collapsed. Furnishings and equipment not securely fastened can
cause injuriesMobile homes may be lavily damaged.

Damage to infrastructure: Severe shaking and acfgmor soils will result in infrastructure

failures. Infrastructure systems that may cause barriers to evacuation are water, wastewater,
and stormwater facilities; liquid fuel and natuigds tanks and lines; electrical systems; bridges;
and embankmentsaind roads. Shaking damage may result in fallen electrical lines, damaged gas
lines, tank and pipeline failures and leaks, and bridge failures, as well as physical interruptions in
the surfa@ transportation system due to slope failures and ground failures.

Landslides: Landslides and ground movement may present added barriers to evacuation
resulting in blocked roads, bridges, and walking trails.

Fires: Fires from damaged electrical lines @pane may result in injuries that hinder an
AYRAQDARdD dvaedate. 0 Af A&

Liguefaction: Similar to landslides, liquefied soils may result in damaged and unstable roads,

(

ONARISET YR 61E1AYy3 GNIAEAE G(KIGtobMdaedSy i F RRSR

especially those who experience access and functioeadls.

Vehicular accidents and traffic jams: Individuals may attempt to evacuate in personal vehicles en
masse and push their vehicles to cover unusual terrain either due to damagedrinétase or

in an attempt to bypass typical infrastructure to sdwee. This may result in accidents and

2US Depdment of Housing and Urban Development, Office of Policy Development and Research. Minimizing
damage and repair costs to manufactured homes during arhgagke. 1995.
https://www.hudusergov/publications/pdf/pdrbrch.pdf
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traffic jams thatprevent individuals from reaching higher ground. Vehicular evacuation is not
recommended and likely will not be possible followinig@al earthquake and tsunami event.

2.2Mapping

Mapping produced ¥ the DOGAMI is the primary source of information for the identification of areas

subject to tsunami inundation. DOGAMI produced a number of products depicting tsunami inundation

for the Ciy, including the TIMs, Tsunami Evacuation Brochures, and, mdefféct @8 = G KS a. SI G
(BTW) maps. Throughout this plan, these productsreferenced,and they identify areas within the

City that are subject to potential life safety risk and thaedéo be evacuated during a local CSZ

tsunami event.

Studies comm@ted by DOGAMI show the impact of the earthquake that effect tsunami evacuation,
including information on building damage and ground disturbance.

Tsunami Inundation Maps

The TIM series degithe projected tsunami inundation zone from fid#ferent magnitude seismic
events. These events are categorized as small, medium, large;l@gea and extra extréarge (S, M, L,
XL, XXL) tsunami inundation events. These different modeled evelatst b full range of earthquake
and tsunami evers experienced in the past and what will be encountered in the future. The amount of
time that has passed since the last great Cascadia earthquake (January 26, 1700) is not a reliable
indicator of the sizef the next one, so the size ranges are intendeéutty bracket what might happen
next.

Seehttp://www.oregongeology.org/tsuclearinghouse/pubsumaps.htmfor more information

Tsunami Evacuation Brochures

The Tsunami Evacuati Brochures are public products designed to direct visitors and residents away
from low-lying areas in the event of a tsunami. They depict three color zones: orange for the largest
expected distant tsunaimyellow for the largest expected local tsunamidagreen for safety (or high
ground).

Seehttp://nvs.nanoos.org/TsunamiEvandwww.oregontsunami.ordor moreinformation.

Beat the Wave Maps

DOGAMI has alsoeently completed (in 202) the BTW tsunami evacuation modeling for the City,
which provides additional detail on estimated evacuation clearance times and evacuation needs. The
results of this mapping havgeen used in this plan to identify evacuation dificies, as well as

potential evacuation improvements. These maps will be discussed in greater d&adtion3.

The focus of this TEFIP is primarily an XXL tsunami event

SeeAppendidl Yy R 5 h Ddumami®dacuation Analysis of Rockaway Beach, Qfeyanore
information.

Earthquake Damage Maps

Studies completed by DOGAMI provide detailed risk assessments for natural hazardisgafitaimook
County (the County), including a CSZ earthquake and tsunami. Results include estimates of building
damage and loss as well as population impacts (i.e., displacement of permanent residents) due to
earthquake shaking, earthquake liquefactiondasunami inundation.

10
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2.3 Populations at Risk

The purpose of this section is to determine the overall numbers of people and identify, to the extent
possible, accesand functional needs populations that are within the tsunami inundation zone areas.
The goal is to estimate how many people will need to be evacuated, and to identify the characteristics
and locations of populations that may have specific additional aegdequirements for evacuation.

Overall, the City hasighvulnerability to tsunamirisk. £ £ 2F (GKS / AdieQa ONRGAOI €
the inundation zoneMost areas of the Citgan be evacuated to high ground awvalk (46 feet per

second)or slower. However, the likely failure of bridges on Highway 101 at Spring CredlEat#]

Avenuecreate evacuation difficulties in areas west of Lake Lyle and Crescent Lake, where evacuees will
have to maintain a run (&0 fps) or sprint (10+ fps) t@ach high ground safely

Critical/Essential Facilities

Critical Facilities, or facilities that present a high life safety risk or are necessary for response and
recovery postdisaster, are considered to be at risk if they are located withirpthtential inundation

zone. All of the critical facilities identified within Rockaway Beach are within the XXL inundation zone.

Table 1¢ Critical Facilities in the XXL Tsunami Inundation Zone

Category Locations Within Inundation Zone?
NeahKahNie School Districk Preschool Yes
NeahKahNie Middle School & High Schoo Yes
City Hall Yes

PublicFacilities

and Infragructure Public Works . yes
Rockaway Beach Fire Department Yes
Rockaway Beach Police Department Yes
Rockaway BeacdWater Treatment Plant Yes

Demographics
According to the US Census, 1,308 people lived in thefORpckaway Beadh 2017. There is
expected to be a slight increase in the average annual growth rates (.8%) for the City through 2035

The following denographic characteristic ®ockaway Beach may have implications for tsunami
evacuation improvements in the communky.

3 Gabel, Laura L.S. and Jonathan C. Allapal Tsunami Evacuation Analysis of Rockaway Beach, Tillamook County,
Oregon State of Oregon, Oregon Department of Geology and Mineral Industries-EligeReport €17-06.
https://www.oregongeology.org/pubs/ofr/GL7-06/0-17-06_report.pdf

4US Census Bureau. American Community Survey-2013 (5year estimates). Rockaway Beach city, Oregon.

5 Pottland State University, College of Urban & Public Affairs: Population Research Cente€C@irtihated

Population Forecast 2017 through 2067 ahilbok County.
https://www.pdx.edu/prc/sites/www.pdx.edu.prc/files/Tillamook Report 2017 Final.pdf

6 US Census Bureau. American Community Survey-2013(5year estimates). Rockaway Beach city, Oregon.
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Mobility Challenges

Certain members of the community, including young children, older adults, and people with disabilities,
may have ificulty reaching or mairgining the speeds required for tsunami evacuation, and may have a
harder time navigating steep or unimproved roads and trails.

1 Percent 65+35%o0f permanent residents in the XXL inundation af8tatewide: 17.3%)
1 Percent 5 andnder: 2.6% (Statewide: 5.§%
1 Persons with a selieported disability: 24.3% (Statede: 14.4%)

Economic Indicators

Renters, people experiencing povernd those who areinemployed may face difficulties in ensuring
their preparedness. It may be financially out of reach for peoptk lewer incomes to purchase and
maintain the recommended twaveek supply of food and water for use patisaster. Additionally,
renters may be left ouof outreach and education that is targeted towards homeowners or property
owners with regard to prepadness and evacuation plans.

1 Poverty rate24.2%(State 16.2%)
1 Unemployment rate6.9%(State 4.2%)
1 Rate of homeownershiB1.7%(State 61.7%)

Englid Proficiency

Evacuation information and signage may not be easy to understand for people who spagkagka
other than English, or do not speak English very well.

9 Percent speaking English less than very Wello (State 6.1%)

Note ¢ Demographic analys only includes the population within Rockaway Beach City liG@tsus
data onlyincludes people whimdicate that their primary residence is in Rockaway Beach, therefore this
analysis does not reflect second home owners, vacationerstipertresidens, etc.

Population Estimates

Tsunami evacuation is of greatest concern to populations residing orirgowkithin the inundation
zone. Much of the population of Rockaway Beach lives within the hazard ared,,0dth
permanentresidentswithin the urban growth boundarjving within theXX_ inundation zoné.

Access and Functional Needs Populations

Accessand functional needs populations (also referred to as vulnerable populations and special needs
populations) are members of the commitnwho experience physical, mental, or medical care needs
and who may require assistance before, during, and after an gem&y incident after exhausting their
usual resources and support network. In the case of evacuations, examples of individualsv@ho ha
access and functional needs that may make evacuation challenging include, but are not limited to:

1 Individuals who expegnce mobility challenges (e.g., those with physical disabiliegy
adults children)

"DOGAMI

12
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Individuals who are blind or have low visio

Individuals with limiteeEnglish proficiency

Individuals who are deaf or hard of hearing

1 Individuals who have been injuteduring the earthquake

= =4 =4

Tsunami evacuation requires the ability to move from the inundation zone to high ground (or safety) in a
timely matter. Due to this short onset time, individuals who experience access and functional needs may
lack the resources tadvel such distances. The vast majority of access and functional needs fanilities
Rockaway Beaddre locatedwithin the inundationzone.However the location of these facilities can

only serve as a proxy for the presence of access and functional pepdfations. It is highly probable

that access and functional needs populations live and work within the inundation zone.

Using Keydcations as a Proxy

Specific information about where or how many access and functional needs individuals would need
assistace in an evacuation is not available; however, by identifying key locations that can be used
as a proxy for access and functionaéde populations, we can extrapolate where those individuals
may be in a CSZ event (see Table 2).

Table 2¢ Access and Funidnal Needs Populations Locations within the XXL Tsunami Hazard Zone

Category Proxy For No. of Facilities in XXL Zone
Schools, Youth Organizations,| Children 3
and Childcare Facilities
Hospitals and Medical Centers| Medicallyfragile individuals 0
SeniorFacilities Elderly 0
Impoverished/Homelessness | Individuals who experience 0
Facilities poverty orhomelessness
Hotels, Second Homesnd Out of area visitors and touristy 4 motels with 134 roomsl,,312
Vacation Lodging seasonal households* (vacatio
rentals or second homes)

Damaged Buildings (projected) Individuals injured during the | 616

earthquake

* According to DOGAMI estimates

Housing

According to the US Census Bureau 66.5% of the occupied housing stock in Rockaway Beach was
built pre-1990, before sismic standards were put into plaé&his could have implications both for
difficulty of evacuation in damaged structures within the inundation zone, and for sheltering needs
after a CSZ earthquake and tsunami event. More people could be displacedrigliamvevent

beyond those in the tsunami inundation zone due to extensive earthqdakeage in the

communities.

The relatively large number ofanufacturedhomes in Rockaway Beach could also present evacuation
difficulties, as these homes are more likaedysustain damage in an earthquakgproximately 28% of
Rockaway Beach permanent i@ants live in manufactured homes.

8US Census Bureau. American Community S92$-2017 (5year estimates). Rockaway Beach city, Oregon.
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Another challenge for successful evacuation in Rockaway Beach is the large number of second homes,
vacation homes, anghortterm rentals in the communityAccording tadDOGAMI estimateshere are

134 motel roomsandasy' y& | & MZoMH & aithe R&kawdy BeadirBadzgrévih2 f R &
boundary It is estimated that théotal resident and visitopopulation of the city could be as tigs

5,000 people, angossibly as many as 10,000 weekends, holidays, and during summer months. A
large percent of the population of the city at any given time is made up of people who are not residents
and may be unfamiliar with tsunami risks and exateon procedures.

Community Sheltering

There ae no facilitiesappropriate for community sheltering located outside the XXL zone in Rockaway
Beach. While NeaKahNie school has been identified as a community shelter for use in other
emergencies, it isat expected to withstand a tsunami and should hetused as shelter in the event of
a Cascadia Subduction Zone event.

Permanent and temporary residents who successfully evacuate out of the tsunami zone will very likely
require short to mediumterm sheler, given that their residences apeesumed destroyed or rendered
uninhabitable. Temporary residents will likely not be able to return to their permanent homes for at
least several weeks, given the anticipated disruption to the regional transportatiomonietand fuel

supply and that theipersonal vehicles were likely destroyed or damaged in the tsunami. During a
summer weekend, the displaced population in Rockaway Beach could be as higbO&sp&0ple. (This
number is limited to those in the XXL tsuniazane and does not include thosespliaced just from the
earthquake damage, or those outside of the UGB who may need sheltering, too.)

2.4 Conclusions

Vulnerability related to loss of life to a tsunamiReckaway Beadk high. Much of the city is withirthe
hazard area, though most dfiese that occupy the zone will likely have enough time to reach high
ground before the first tsunami wavRelatively high populations of older adults and people with
disabilities could face challenges moving out of theand area in time.

Additionally wilnerability to critical facilitesiK A I K> +a Fff 2F w201l steé& . SI OK
located within the hazard zone. This puts vulnerable populations, such as students, at higher risk, and
creates difficultiegor first responders postlisaster.

The City experiences high numbers of visitors and tourists, who are unfamiliar with the landscape and
tsunami hazards and may need additional assistance in evacuating effectively. Successful evacuations
will be challeging because visitors and touristeat to understand the threat, recognize signs of
imminent waves, and take segifotective action. Evacuees will also need to overcome sudden obstacles
that arise as a result of the earthquake (e.qg., fallen trees or imgi&l liquefaction, landslides).
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3. BEvacuation Facility Assessments and Recommendations

The process of evaluating existing evacuation facilities and identifying prioritized improvement
recommendations involved three phases:

1. Existing facility assessment3he project team engaged iiscussios with the PAC,
Emergency Management Committee, and City staff to discuss existing evacuation facilities
and potential improvementsin addition, the project team surveyed the area through
multiple site visits to asses#ise condition of existing facilities and identify the locations of
existing signage throughout the project area.

2. ldentification of needed improvementsThe site vis#t also served to assess gaps in existing
facilities to determine locations requiring imgvements. This task led to an initial list of
potential projects that underwent comparison and scrutiny to existing studies, including
5hD! aLQa . ¢2 Y2 R§dctheedand féagibilify yTBedadjBiet team discussed
these findings with the PAC @ity staff.

3. Prioritization of needed improvementsf-ollowing the identification of needed
improvements, the planning team reviewed the list of proposed projectspaimditized
0KSY O0KAIKZI YSRAdzYZ 260 o0l aSR dadeayibiityKS LINE 2
(measured by capacity, administrative control, and political considerations). This resulted in
the prioritized project alternatives identified in the restt this section.

Considering CBenefits

The most coseffective and successful projectienerate benefits outside of their intended purpose. For
example, a tsunami evacuation route sign provides lifesaving guidance following an earthquake, but it
also ircreases overall hazard awareness and personal preparedBestons3.1 to 3.6below hghlight
recommended evacuation improvement projects throughout the City. In addition, the recommendations
also identify cebenefits created through the implementatiorf each project, which may support the
identification of additional partners and fundiregpportunities. The cdenefits identified in this plan are

as follows:

9 Hazard Awareness and Education
Personal Preparedness

Health and Wellness
Transportation Effectiveess

Asset Protection

Economic Development

i Environmental Protection

= =4 =4 -4 =9

More information onpotential project partners, potential funding sources, estimated costs, and project
beneficiaries for each proposed improvement can be found inf@ementation Matrix Appendixl.

For maps of recommended project locations, see AppeRdix
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Figure 1- Types of Tsunami Evacuation Wayfinding and Signage

The recommendations within the plan reference the following types of sighs and wayfindingfor us
the Rockaway Beach Tsunami Evacuation Facilities network:

Clockwise from top left: 1. Evation Route Arrow, 2. You Are Here map, 3. Assembly Area sign, 4. Blue
Line, 5. High Ground Safety Area sigir@ering/Leaving Hazard Zone sign
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3.1 Citywide Recommendations

There are a number of steps that the City of Rockway Beach should take irt@imderease tsunami
resilience in the community, beyond locatigpecific recommendations for wayfinding and construction
projects. These citywide recommendations fall into twategories: those that deal with City
administration and policies, and thofigat deal with increasing the effectiveness of the entire network
of tsunami evacuation facilities in the community.

Administration and Policy Recommendations

RB1. Adopt recommendedComprehensive Plan policie®LCD has created a set of model
Comprehensive Phapolicies that support increasing resilience through goals related to hazard
planning, transportation, and urbanization. The project team has customized these model policies to
meet the needs of the Rockaway Beach community. These policies should lpomated into the
Comprehensive Plan upon its next update. For the full text of the polsgesAppendixd. Priority -
High

RB2. Identify staff member to leadmplementation. Implementation of the recommendations within
this plan will be a yeaf®ng processtequiring coordination between th€ity and many other
stakeholders and organizationiglentifying a staff member who can lead this effort will help thg ci
improve evacuation facilities in an efficient and timely manierority - High

RB3. Increase interdeprtmental coordination.Maintain and improve communication between the
City ManagerPlanningDepartment, Public Works, and Emergency Management leadénsrease
efficiency and effectiveness of resilience effoRsiority - High

RB4. Integrate evacuation failities improvements with ongoing planning effortd sunami resilience
and evacuation facilities improvements should be incorporated into other ongoammipig efforts,
as appropriate. Such ongoing projects may include the Salmonberry Trail, SafetB@&«aksol,
Local Improvement Districts, eteriority - High

RB5. Explore hiring a City Emergency ManagArdedicated Emergency Manager on staff waaildi
in implementation the TEFIP, as well as lead other emergency preparedness ieffbws
community.Priority - Medium

Evacuation Facilities and Preparedness
RB6. Establish supply caches and emergency shelters in strategic areas outside of the inundation
zone The &ailability of supplies and shelter will be absolutely essential to survivaldisesster.
Determining the best locations for supply caches and amount and types of supplies and shelter to
provide will require further study. However, the following recomrdations can be used as a
starting point when considering where and how to establish these resources:
o TheQty should &k the following questions when determining the suitability of a
potential site for a supply cache:
A Who owns the land?
A Is there good atess to the site for establishing and maintaining supplies?
A s the site susceptible to other hazardsich as landslides?
A How will the caches be maintained, monitored and secured?
A Will the City purchase and maintain supplies, or will residents?
o Conside a phased approacticreate one cache in each sub area to startnthe
expand to all appropriate sigeas resources and funding allow
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0 Maintain already established supplies at Scenic View, McMillan Creek, and N 3rd
Street Note g the supply cache on N¥3s located within the inundation zone, and
should be relocated to outside of the hazard area whemtalsle location is
determined.
o Coordinate with DLC&Bnd DOGAMas they continue to research supply cache best
practices
Priority - High
RB7. Continue to mrsue acquisition of land for relocation of critical facilitieg\ll of the critical
facilities in Rockaay Beach are currently within the inundation zone. The City has been in
discussions with a major landowner outside of the inundation argautchase land for the
relocation of some of these facilities. The City should continue to pursue this effort anttishork
closely with DLCD to ensure that a UGB expansion is acquired for the development of these new
facilities.Priority - High
RB8. Create tail connectivity between high ground and assembly areBostdisaster movement
may be difficult in the inundatiomone, due to damage and debris. A series of trails above the
inundation zone could help evacuees mawere easilffrom high ground safety aees to assembly
areas. Priority - Medium
RB9. Map logging roads that may be used for evacuation/movement palisaster. Anetwork of
logging roads already exists in the hills east of the Sityne of these roads lead out of the city and
could potentially conndcassembly areas for movement of people and supplies-mstami. A
publicly available map of these roads wouldpevacuees and first responders know the most
efficient route to provide evacuation and assistance. This data may be obtainable through the
timber companies or the Oregon Department of ForedBwority - Medium
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3.2Nedonna Bedt& North Rockaway Beach

Community Overview

This area is defined as the northern boundaries of Rockaway Beach city limits and Urban Growth
Boundary (UGB) limits, south to NE Lake Boulevard. Residential uses in this area are primarily located
within the Nedonna Beach neighborhoathough there ardhomes located east of Highway 101. The
Manhattan Beach State Recreation Site is located just south of Nedonna Beach. Approximately 90,000
people visit the recreation site every year, according to Oregon State ParksKidbale MiddleSchool
andHigh Schol is also located in this area and is within the XXL inundation zone.

While Nedonna Beach is outside the city limits, it is within the Rockaway Beach UGB, and the city
provides water service and administers its zoning ordinance iméighborhood. Nedona Beach
residents have been active in creating tsunami evacuation facilities for their community, including
extensive evacuation route signage, evacuation trails, and supply caches at nearby Assembly Areas.

Existing Evacuation Faa## Analysis

TsunamWave Arrival Time

In the XXL scenario, waves will begin to arrive at the beach approximaté§ éhutes after the
earthquake begins. The wave crosses the area fairly uniformly from west to east, arriving somewhat
sooner on the banksf the Nehalem Riveto the north. The area is inundated within-28 minutes

after the earthquake begins.

Existing Evacuation Routes and Signage

Evacuation routes in the area direct evacueastout of the Nedonna Beach neighborhoalibngBeach
Streetto Highway 10lalong Riley Street and a trail to Highway 101, and along Section Lined&tdeet

up a trailto Highway 101. Neighborhood residents built and maintainstaércasesandtrails on Riley
Streetand Section Lin8treet From Highway 101, evaees are directeéast up Scenic View Driaad

east to the McMillan Creek Reservdihere are designated assembly areas at both of these locations.

The entrance to the McMillan Creek reservoir area is blocked by a locked gate, though pedestrian access
is possible.NeahKahNie Middle and High School havérail that leads to high groundnd an assembly
areafrom their parking lot.

Tsunami Evacuation Route Arrow

1 Highway 101 and Scenic View Drive

Highway 10%cross frontrail to McMillan Creek Reservoir
Beach Street an#ilorgan Street

Beach Drive and Park Street

Nedonna Avenue and Park Street

GenevaAvenue and Park Street

9 David Avenue and Park Street

=A =4 =4 4 -4

Other Evacuation Route Sigr{these signs provide direction to evacuation routes, but avet
consistent wih design standadlsrecommended by the State Office of Emergency Management

I Section Line Street and Beach Drive
9 Section Line Street and Nedonna Avenue

19



Rockaway Beach TERIRY CounciDRAFTB/ 12/2019)

Section Line Street and Geneva Avenue
Section Line Street and Kittiwake Drive
NedonnaAvenue and Rileytiget
Nedonna Avenue and Western Street
Nedonna Avenue and Sunset Street
Geneva Avenue and Riley Street

David Avenuand Riley Street

David Avenue and Western Street
Chieftain Drive and Riley Street

= =4 =4 4 -4 -8 -4 -4

=

Tsunami Hazard Zone Sign
I Manhattan Beach State Pablkead access trailhead

G, 2 dz ! NISunambHENE gation Routdap and Information

5

1 Nedonna Beacheachaccesgrailheadat Section Line Stre¢Note ¢ the evacuation route
indicated on this map leads to the Scenic View ReseAgsembly Area, which i®t the
nearest high ground location. The nearest high ground is located east of Section Line Street.)
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Figure2 ¢ Required Evacuation Speeds aBdisting Tsunami Evacuation Facilities in Nedonna Beach &
North Rockaway Beach

= Outside Tsunami Hazard Area

Q Assembly Areas
C I Evacuation Flow Zones

High Ground Safety Areas

Existing Tsunami Signage

[M Entering/Leaving Hazard Area

@ Evacuation Arrow

@ Trail Marker

W Tsunami Zone

(D Evacuation Arrow (not to standards)
Y You Are Here Map

Beat the Wave Evacuation Speeds
in Feet per Second (FPS)

[ ISlow Walk (0-2 fps)

[ walk (2-4 fps)

[0 Fast Walk (4-6 fps)

[ Jog (6-8 fps)

I Run (8-10 fps)

I Sprint (10+ fps)
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Evacation Speeds

Walking speeds ragred to reach safety in the area range from a slow wadR EPS) to a p(6-8 FPS)

from the beach area near the jetty, assumingloss of evacuation facilities during the earthquake.

However, the areas east of Highway 101 have been identified to bskadf landslides, potentially

removing the evacuation areas at Scenic View Reservoir and McMillan Creek Reservoir. The loss of these
areas increases required evacuation speed from a V2adkHPS) to a fast walk-6 FPS) for much of the

area. Failure othe staircase and trail at the east end of Section Line Street in addition to landslides
increases required speeds even more, with tiorthernmost areas of Nedonna Beach required to

maintain a jog or run&10 FPSjo evacuate safelyrigure3 identifiesrequired clearance times for

both of these scenarios.

Figure3 ¢ Beat the Wave landslide scenarios in Nedonna Beach with A. Fadtitke Section Line trail
and B. Section Line trail intact

Source: DOGAMI Beat the Wave Report

Critical Facilities
This aea hasone critical facility within the XXL inundation ay&&ah-KahNie Middle School and High
School.

Conclusions

While the Nedonnd&each neighborhood is completely within the inundation area and faces a high
tsunami risk, the efforts of residents hagated a comprehensive system of evacuation facilities in the
neighborhood. These efforts can be expanded on and improved by ingtsigjnage that is consistent
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