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1. Introduction 

 

1.1 General Introduction 
The City of Rockaway Beach (the City) is vulnerable to the effects of a Cascadia Subduction Zone (CSZ) 

earthquake and tsunami event. In addition to the potentially catastrophic damage caused by the 

earthquake event itself, the resultant tsunami could inundate portions of the community, and a risk-

based and community-specific approach to evacuation will be critical to saving lives. This Tsunami 

Evacuation Facilities Improvement Plan (TEFIP) is a comprehensive look at existing and potential 

evacuation routes and needed improvements for this community, and includes identified facility and 

infrastructure improvement projects and potential financing strategies. This TEFIP is essential to the 

implementation of evacuation route development and improvement in conjunction with the land use 

review and approval process.  

The Oregon Department of Geology and Mineral Industries (DOGAMI) has identified and mapped the 

tsunami inundation hazard along the Oregon coast since 1994. DOGAMI developed a series of Tsunami 

Inundation Maps (TIMs) in 2013 to assist residents and visitors along the coast to prepare for the next 

CSZ earthquake anŘ ǘǎǳƴŀƳƛΦ ¢ƘŜ ¢Laǎ ŘƛǎǇƭŀȅ ŦƛǾŜ ǎŎŜƴŀǊƛƻǎΣ ƭŀōŜƭŜŘ ŀǎ ά¢-ǎƘƛǊǘ ǎƛȊŜǎέ όƛΦŜΦΣ {Σ aΣ [Σ ·[Σ 

and XXL), showing the impact of a CSZ tsunami that reflects the full range of possible inundation. The 

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

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

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

1.2 Limitations and Constraints 
The purpose of this TEFIP is to provide guidance and recommendations for methods so that all areas 

within the XXL scenario can be effectively evacuated to protect life safety. This local tsunami is 

generated by a high magnitude earthquake just off the Oregon Coast and, thus, the inundation area is 

much larger than for a distant tsunami event. In addition, unlike a distant tsunami that can be predicted 

several hours prior to its arrival (4 or more hours), this local CSZ tsunami can arrive at coastal beaches 

within 15 to 20 minutes after the earthquake. 

For the purposes of this plan, tsunami evacuation means the immediate movement 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; immediate evacuation for the purposes of life safety is only one phase (albeit 

a very important one). While this TEFIP does not include planning for earthquake shaking damage 

mitigation or post-event disaster response and recovery, it is important to note that groundshaking will 

have an immediate impact on the ability to evacuate due to debris on roadways and sidewalks and 

damage to critical infrastructure. Other entities at the local, state, and federal level continue to prepare 

for these additional phases. 

1.3 Definitions 
Horizontal evacuation is the preferred response for tsunami evacuation, which is the movement of 

people to high ground and/or inland away from tsunami waters. In some locations, high ground may not 

exist, or tsunamis triggered by a local event may not allow sufficient time for communities to evacuate 

low-lying areas. Where horizontal evacuation out of the tsunami inundation zone is neither possible nor 
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practical, a potential solution is vertical evacuation1 into the upper levels of structures designed to resist 

the effects of an earthquake as well as a tsunami. A vertical evacuation structure is a building or 

earthen mound that has sufficient height to elevate evacuees above the level of tsunami inundation, 

and is designed and constructed with the strength and resiliency needed to resist the expected 

earthquake shaking and the loading due to tsunami waves. 

This TEFIP identifies and discusses tsunami evacuation facilities, which are defined as places, amenities, 

infrastructure, or equipment that can be used to assist in tsunami evacuation (horizontally or vertically). 

Tsunami evacuation facilities generally include (but are not limited to) roads, trails, wayfinding elements 

(signs, kiosks, trail markers), supply caches, assembly areas, bridges, and vertical evacuation structures. 

Evacuation improvements for a community may also include education and outreach activities. 

1.4     Coordination with the Tsunami Hazard Overlay Zone (Article 3.1.40-42) 
Rockaway Beach has adopted land use regulations addressing tsunami risk for certain types of new 

development and substantial improvements. These regulations are implemented through the Tsunami 

Hazard Overlay Zone, Article 3.1.40-42 of the Rockaway Beach Zoning Ordinance. Except single family 

dwellings on existing lots and parcels, all new development, substantial improvements and land 

divisions in the Tsunami Hazard Overlay Zone (everything within the XXL tsunami scenario) are required 

to incorporate evacuation measures and improvements which are consistent with and conform to this 

adopted Tsunami Evacuation Facilities Improvement Plan.  

For purposes of compliance with this TEFIP and the THOZ, applicants should review the entire plan, 

particularly the following sections as they relate to the proposed development and related evacuation 

improvements: 

¶ Section 3: Evacuation Facility Assessments and Recommendations ς this section is organized 

into five discrete geographic areas. Review the subsection applicable to the proposed project 

location for evacuation routes and identified improvement projects. 

¶ Section 4: Implementation Resources for Evacuation Projects ς this section describes resources 

related to different types of evacuation improvements. In particular, the Oregon Tsunami 

Evacuation Wayfinding Guidance (Version 05-13-2019) developed by the Oregon Office of 

Emergency Management and the Department of Geology and Mineral Industries should be 

reviewed for compliance with evacuation signage standards.  

¶ Section 5: Education, Outreach, and Training ς this section describes resources related to 

education, outreach, and training materials and activities for tsunami evacuation. If an applicant 

is proposing evacuation improvements related to this topic, this section should be consulted for 

consistency.  

¶ Appendices 1-5 as needed. 

 

                                                           
1 Applied Technology Council. 2012. FEMA Guidelines for Design of Structures for Vertical Evacuation from 
Tsunamis, Second Edition. Prepared for the Federal Emergency Management Agency, National Oceanic and 
Atmospheric Administration. FEMA P-646. April 2012. 
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1.5 Whole Community 
Every person who lives in, works in, or visits the City shares responsibility for minimizing tsunami risks 

and vulnerability. 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 of themselves and their 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, including the public, scientific 

community, local government, and community-based 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 were able to learn 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 Committee (PAC) throughout 

this project. The PAC was used 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 team to decide on risk reduction strategies appropriate for Rockaway Beach, 

read, analyze, and provide input on all draft mapping and land use materials, and participate in 

community outreach activities. All PAC meetings were held during regular Planning Commission 

meetings and were open to the public.  

Emergency Preparedness Committee Workshop 

A workshop was held during the regular meeting of the Rockaway Beach Emergency Management 

Committee in January 2019 to discuss evacuation facility improvements in Rockaway Beach. After a brief 

presentation, 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 7 for notes summarizing the discussion at this meeting.  

Online Survey  

An online survey was developed to assess current tsunami awareness and preparedness in Rockaway 

.ŜŀŎƘΣ ŀǎ ǿŜƭƭ ŀǎ ǘƻ ƘŜŀǊ ŎƻƳƳǳƴƛǘȅ ƳŜƳōŜǊǎΩ ŦŜŜŘōŀŎƪ ƻƴ ŜǾŀŎǳŀǘƛƻƴ ŦŀŎƛƭƛǘȅ ƴŜŜŘǎΦ 109 people 

completed the survey. See Appendix 6 for full survey results.  
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Plan Recommendations Open 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 presentation, after 

which attendees were able to view detailed information on the recommendations 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 Rockaway Beach Civic Facility lobby in the weeks 

after the meeting for public viewing.  

 

 

 

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 

 

2.1 Hazard Identification 
The hazard being addressed by this TEFIP is a tsunami event that results in the need for community 

evacuation. A tsunami affecting the City would be the result of an earthquake from one of two 

categories: 

¶ Local Tsunami: Generated by an earthquake immediately offshore of the Oregon Coast (e.g., a 

CSZ earthquake) and would result in a tsunami coming onshore within 15 to 25 minutes 

following the earthquake. 

¶ Distant Tsunami: Generated by a distant earthquake (e.g., large event occurring off a distant 

coastline, such as Japan) and would result in a tsunami coming onshore 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 

an indiǾƛŘǳŀƭΩǎ ŀōƛƭƛǘȅ ǘƻ ŜǾŀŎǳŀǘŜ ŀƴŘ Ƴŀȅ ƛƴŎǊŜŀǎŜ ǘƘŜ ǘƛƳŜ ƴŜŜŘŜŘ ǘƻ Ŝvacuate. Such examples 

include: 

¶ Damage to buildings: Severe shaking, especially in areas of poor soils, will damage buildings, 

making it difficult to evacuate. Homes built before 1974 may not be tied to foundations and can 

shift off foundations. Unreinforced masonry buildings and under-reinforced concrete buildings 

will be severely damaged or collapsed. Furnishings and equipment not securely fastened can 

cause injuries. Mobile homes may be heavily damaged.2 

¶ Damage to infrastructure: Severe shaking and areas of poor soils will result in infrastructure 

failures. Infrastructure systems that may cause barriers to evacuation are water, wastewater, 

and stormwater facilities; liquid fuel and natural gas tanks and lines; electrical systems; bridges; 

and embankments and 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 surface 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 or propane may result in injuries that hinder an 

ƛƴŘƛǾƛŘǳŀƭΩǎ ŀōƛƭƛǘȅ ǘo evacuate. 

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

ōǊƛŘƎŜǎΣ ŀƴŘ ǿŀƭƪƛƴƎ ǘǊŀƛƭǎ ǘƘŀǘ ǇǊŜǎŜƴǘ ŀŘŘŜŘ ōŀǊǊƛŜǊǎ ǘƻ ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ ŀōƛƭƛǘȅ to evacuate, 

especially those who experience access and functional needs. 

¶ 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 damaged infrastructure or 

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

                                                           
2 US Department of Housing and Urban Development, Office of Policy Development and Research. Minimizing 
damage and repair costs to manufactured homes during an earthquake. 1995. 
https://www.huduser.gov/publications/pdf/pdrbrch.pdf 

https://www.huduser.gov/publications/pdf/pdrbrch.pdf


Rockaway Beach TEFIP (City Council DRAFT 6/ 12/2019) 
 

10 
 

traffic jams that prevent individuals from reaching higher ground. Vehicular evacuation is not 

recommended and likely will not be possible following a local earthquake and tsunami event. 

2.2 Mapping 
Mapping produced by 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 City, including the TIMs, Tsunami Evacuation Brochures, and, more recŜƴǘƭȅΣ ǘƘŜ ά.Ŝŀǘ ǘƘŜ ²ŀǾŜέ 

(BTW) maps. Throughout this plan, these products are referenced, and they identify areas within the 

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

tsunami event. 

Studies completed 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 depicts the projected tsunami inundation zone from five different magnitude seismic 

events. These events are categorized as small, medium, large, extra-large, and extra extra-large (S, M, L, 

XL, XXL) tsunami inundation events. These different modeled events reflect the full range of earthquake 

and tsunami events 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 size of the next one, so the size ranges are intended to fully bracket what might happen 

next. 

See http://www.oregongeology.org/tsuclearinghouse/pubs-inumaps.htm for more information. 

Tsunami Evacuation Brochures 

The Tsunami Evacuation 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 tsunami, yellow for the largest expected local tsunami, and green for safety (or high 

ground). 

See http://nvs.nanoos.org/TsunamiEvac and www.oregontsunami.org for more information. 

Beat the Wave Maps 

DOGAMI has also recently completed (in 2017) 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 have been used in this plan to identify evacuation deficiencies, as well as 

potential evacuation improvements. These maps will be discussed in greater detail in Section 3.  

The focus of this TEFIP is primarily an XXL tsunami event 

See Appendix 3 ŀƴŘ 5hD!aLΩǎ Tsunami Evacuation Analysis of Rockaway Beach, Oregon, for more 

information. 

Earthquake Damage Maps  

Studies completed by DOGAMI provide detailed risk assessments for natural hazards affecting Tillamook 

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 liquefaction, and tsunami inundation. 

http://www.oregongeology.org/tsuclearinghouse/pubs-inumaps.htm
http://nvs.nanoos.org/TsunamiEvac
http://www.oregontsunami.org/
https://www.oregongeology.org/pubs/ofr/p-O-17-06.htm
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{ŜŜ 5hD!aLΩǎ bŀǘǳǊŀƭ IŀȊŀǊŘ wƛǎƪ wŜǇƻǊǘ ŦƻǊ ¢ƛƭƭŀƳƻƻƪ /ƻǳƴǘȅΣ hǊŜƎƻƴΣ ŦƻǊ ƳƻǊŜ ƛƴŦƻǊƳŀǘƛƻƴΦ 

2.3 Populations at Risk 
The purpose of this section is to determine the overall numbers of people and identify, to the extent 

possible, access and 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 needs or requirements for evacuation. 

Overall, the City has high vulnerability to tsunami risk. !ƭƭ ƻŦ ǘƘŜ /ƛǘȅΩǎ ŎǊƛǘƛŎŀƭ ŦŀŎƛƭƛǘƛŜǎ ŀǊŜ ƭƻŎŀǘŜŘ ǿƛǘƘƛƴ 

the inundation zone. Most areas of the City can be evacuated to high ground at a walk (4-6 feet per 

second) or slower. However, the likely failure of bridges on Highway 101 at Spring Creek and NE 12th 

Avenue create evacuation difficulties in areas west of Lake Lyle and Crescent Lake, where evacuees will 

have to maintain a run (8-10 fps) or sprint (10+ fps) to reach high ground safely3.  

Critical/Essential Facilities 

Critical Facilities, or facilities that present a high life safety risk or are necessary for response and 

recovery post-disaster, are considered to be at risk if they are located within the potential inundation 

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

 

Table 1 ς Critical Facilities in the XXL Tsunami Inundation Zone 

Category Locations Within Inundation Zone? 

Public Facilities 
and Infrastructure 

Neah-Kah-Nie School District & Preschool Yes 

Neah-Kah-Nie Middle School & High School Yes 

City Hall Yes 

Public Works Yes 

Rockaway Beach Fire Department Yes 

Rockaway Beach Police Department Yes 

Rockaway Beach Water Treatment Plant Yes 

 

Demographics 

According to the US Census, 1,308 people lived in the City of Rockaway Beach in 20174. There is 

expected to be a slight increase in the average annual growth rates (.8%) for the City through 20355.  

The following demographic characteristics of Rockaway Beach may have implications for tsunami 

evacuation improvements in the community.6  

                                                           
3 Gabel, Laura L.S. and Jonathan C. Allan. Local Tsunami Evacuation Analysis of Rockaway Beach, Tillamook County, 
Oregon. State of Oregon, Oregon Department of Geology and Mineral Industries. Open-File Report O-17-06. 
https://www.oregongeology.org/pubs/ofr/O-17-06/O-17-06_report.pdf  
4 US Census Bureau. American Community Survey 2013-2017 (5-year estimates). Rockaway Beach city, Oregon.  
5 Portland State University, College of Urban & Public Affairs: Population Research Center. 2017. Coordinated 
Population Forecast 2017 through 2067, Tillamook County. 
https://www.pdx.edu/prc/sites/www.pdx.edu.prc/files/Tillamook_Report_2017_Final.pdf    
6  US Census Bureau. American Community Survey 2013-2017 (5-year estimates). Rockaway Beach city, Oregon.  
 

https://www.oregongeology.org/pubs/ofr/O-17-06/O-17-06_report.pdf
https://www.pdx.edu/prc/sites/www.pdx.edu.prc/files/Tillamook_Report_2017_Final.pdf
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Mobility Challenges 

Certain members of the community, including young children, older adults, and people with disabilities, 

may have difficulty reaching or maintaining the speeds required for tsunami evacuation, and may have a 

harder time navigating steep or unimproved roads and trails.  

¶ Percent 65+: 35% of permanent residents in the XXL inundation area (Statewide: 17.3%) 

¶ Percent 5 and under: 2.6% (Statewide: 5.8%) 

¶ Persons with a self-reported disability: 24.3% (Statewide: 14.4%) 

Economic Indicators 

Renters, people experiencing poverty, and those who are unemployed may face difficulties in ensuring 

their preparedness. It may be financially out of reach for people with lower incomes to purchase and 

maintain the recommended two-week supply of food and water for use post-disaster. Additionally, 

renters may be left out of outreach and education that is targeted towards homeowners or property 

owners with regard to preparedness and evacuation plans.  

¶ Poverty rate: 24.2% (State 16.2%)  

¶ Unemployment rate: 6.9% (State 4.2%) 

¶ Rate of homeownership: 61.7% (State 61.7%)  

English Proficiency 

Evacuation information and signage may not be easy to understand for people who speak a language 

other than English, or do not speak English very well.  

¶ Percent speaking English less than very well: 0.1% (State 6.1%) 

Note ς Demographic analysis only includes the population within Rockaway Beach City limits. Census 

data only includes people who indicate that their primary residence is in Rockaway Beach, therefore this 

analysis does not reflect second home owners, vacationers, part-time residents, etc.   

Population Estimates 

Tsunami evacuation is of greatest concern to populations residing or working within the inundation 

zone. Much of the population of Rockaway Beach lives within the hazard area, with 1,004 

permanent residents within the urban growth boundary living within the XXL inundation zone.7   

Access and Functional Needs Populations 

Access and functional needs populations (also referred to as vulnerable populations and special needs 

populations) are members of the community who experience physical, mental, or medical care needs 

and who may require assistance before, during, and after an emergency incident after exhausting their 

usual resources and support network. In the case of evacuations, examples of individuals who have 

access and functional needs that may make evacuation challenging include, but are not limited to: 

¶ Individuals who experience mobility challenges (e.g., those with physical disabilities, older 

adults, children) 

                                                           
7 DOGAMI  
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¶ Individuals who are blind or have low vision 

¶ Individuals with limited-English proficiency 

¶ Individuals who are deaf or hard of hearing 

¶ Individuals who have been injured during the earthquake 

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 to travel such distances. The vast majority of access and functional needs facilities in 

Rockaway Beach are located within the inundation zone. However, the location of these facilities can 

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

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

Using Key Locations as a Proxy 

Specific information about where or how many access and functional needs individuals would need 

assistance in an evacuation is not available; however, by identifying key locations that can be used 

as a proxy for access and functional needs populations, we can extrapolate where those individuals 

may be in a CSZ event (see Table 2). 

Table 2 ς Access and Functional Needs Populations Locations within the XXL Tsunami Hazard Zone 

Category Proxy For No. of Facilities in XXL Zone 

Schools, Youth Organizations, 
and Childcare Facilities 

Children 3 
 

Hospitals and Medical Centers Medically-fragile individuals 0 

Senior Facilities Elderly 0 

Impoverished/Homelessness 
Facilities 

Individuals who experience 
poverty or homelessness 

0 

Hotels, Second Homes, and 
Vacation Lodging 

Out of area visitors and tourists 4 motels with 134 rooms, 1,312 
seasonal households* (vacation 
rentals or second homes) 

Damaged Buildings (projected) Individuals injured during the 
earthquake 

616 

*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 seismic standards were put into place.8 This 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 displaced following an event 

beyond those in the tsunami inundation zone due to extensive earthquake damage in the 

communities. 

The relatively large number of manufactured homes in Rockaway Beach could also present evacuation 

difficulties, as these homes are more likely to sustain damage in an earthquake. Approximately 28% of 

Rockaway Beach permanent residents live in manufactured homes.  

                                                           
8 US Census Bureau. American Community Survey 2013-2017 (5-year 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, and short-term rentals in the community. According to DOGAMI estimates, there are 

134 motel rooms, and as Ƴŀƴȅ ŀǎ мΣомн άǎŜŀǎƻƴŀƭέ ƘƻǳǎŜƘƻƭŘǎ in the Rockaway Beach urban growth 

boundary. It is estimated that the total resident and visitor population of the city could be as high as 

5,000 people, and possibly as many as 10,000 on 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 evacuation procedures.  

Community Sheltering 

There are no facilities appropriate for community sheltering located outside the XXL zone in Rockaway 

Beach. While Neah-Kah-Nie school has been identified as a community shelter for use in other 

emergencies, it is not expected to withstand a tsunami and should not be used 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 medium-term shelter, given that their residences are presumed 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 transportation network and fuel 

supply and that their personal vehicles were likely destroyed or damaged in the tsunami. During a 

summer weekend, the displaced population in Rockaway Beach could be as high as 10,000 people. (This 

number is limited to those in the XXL tsunami zone and does not include those displaced 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 tsunami in Rockaway Beach is high. Much of the city is within the 

hazard area, though most of those that occupy the zone will likely have enough time to reach high 

ground before the first tsunami wave. Relatively high populations of older adults and people with 

disabilities could face challenges moving out of the hazard area in time.   

Additionally, vulnerability to critical facilities is ƘƛƎƘΣ ŀǎ ŀƭƭ ƻŦ wƻŎƪŀǿŀȅ .ŜŀŎƘΩǎ ŎǊƛǘƛŎŀƭ ŦŀŎƛƭƛǘƛŜǎ ŀǊŜ 

located within the hazard zone. This puts vulnerable populations, such as students, at higher risk, and 

creates difficulties for first responders post-disaster.  

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 challenging because visitors and tourists need to understand the threat, recognize signs of 

imminent waves, and take self-protective action. Evacuees will also need to overcome sudden obstacles 

that arise as a result of the earthquake (e.g., fallen trees or buildings, liquefaction, landslides). 
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3. Evacuation Facility Assessments and Recommendations 
 

The process of evaluating existing evacuation facilities and identifying prioritized improvement 

recommendations involved three phases: 

1. Existing facility assessments: The project team engaged in discussions with the PAC, 

Emergency Management Committee, and City staff to discuss existing evacuation facilities 

and potential improvements. In addition, the project team surveyed the area through 

multiple site visits to assess the condition of existing facilities and identify the locations of 

existing signage throughout the project area.  

2. Identification of needed improvements: The site visits also served to assess gaps in existing 

facilities to determine locations requiring improvements. This task led to an initial list of 

potential projects that underwent comparison and scrutiny to existing studies, including 

5hD!aLΩǎ .¢² ƳƻŘŜƭƛƴƎΣ ǘƻ ŜƴǎǳǊŜ project need and feasibility. The project team discussed 

these findings with the PAC and City staff.  

3. Prioritization of needed improvements: Following the identification of needed 

improvements, the planning team reviewed the list of proposed projects and prioritized 

ǘƘŜƳ όƘƛƎƘΣ ƳŜŘƛǳƳΣ ƭƻǿύ ōŀǎŜŘ ǳǇƻƴ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ǇŜǊŎŜƛǾŜŘ ŜŦŦŜŎǘƛǾŜƴŜǎǎ ŀƴd feasibility 

(measured by capacity, administrative control, and political considerations). This resulted in 

the prioritized project alternatives identified in the rest of this section. 

Considering Co-Benefits 

The most cost-effective and successful projects generate benefits outside of their intended purpose. For 

example, a tsunami evacuation route sign provides lifesaving guidance following an earthquake, but it 

also increases overall hazard awareness and personal preparedness. Sections 3.1 to 3.6 below highlight 

recommended evacuation improvement projects throughout the City. In addition, the recommendations 

also identify co-benefits created through the implementation of each project, which may support the 

identification of additional partners and funding opportunities. The co-benefits identified in this plan are 

as follows: 

¶ Hazard Awareness and Education 

¶ Personal Preparedness 

¶ Health and Wellness 

¶ Transportation Effectiveness 

¶ Asset Protection 

¶ Economic Development 

¶ Environmental Protection 

More information on potential project partners, potential funding sources, estimated costs, and project 

beneficiaries for each proposed improvement can be found in the Implementation Matrix, Appendix 1.  

For maps of recommended project locations, see Appendix 2.  
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Figure 1 - Types of Tsunami Evacuation Wayfinding and Signage 

The recommendations within the plan reference the following types of signs and wayfinding for use in 

the Rockaway Beach Tsunami Evacuation Facilities network:  

Clockwise from top left: 1. Evacuation Route Arrow, 2. You Are Here map, 3. Assembly Area sign, 4. Blue 

Line, 5. High Ground Safety Area sign, 6. Entering/Leaving Hazard Zone sign  

1 2 

3 

4 5 

6 
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3.1 Citywide Recommendations 
There are a number of steps that the City of Rockway Beach should take in order to increase tsunami 

resilience in the community, beyond location-specific recommendations for wayfinding and construction 

projects. These citywide recommendations fall into two categories: those that deal with City 

administration and policies, and those that deal with increasing the effectiveness of the entire network 

of tsunami evacuation facilities in the community.  

Administration and Policy Recommendations 
RB1. Adopt recommended Comprehensive Plan policies. DLCD has created a set of model 

Comprehensive Plan policies 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 be incorporated into the 

Comprehensive Plan upon its next update. For the full text of the policies, see Appendix 4. Priority - 

High 

RB2. Identify staff member to lead implementation. Implementation of the recommendations within 

this plan will be a years-long process, requiring coordination between the City and many other 

stakeholders and organizations. Identifying a staff member who can lead this effort will help the city 

improve evacuation facilities in an efficient and timely manner. Priority - High 

RB3. Increase interdepartmental coordination. Maintain and improve communication between the 

City Manager, Planning Department, Public Works, and Emergency Management leaders to increase 

efficiency and effectiveness of resilience efforts. Priority - High 

RB4. Integrate evacuation facilities improvements with ongoing planning efforts. Tsunami resilience 

and evacuation facilities improvements should be incorporated into other ongoing planning efforts, 

as appropriate. Such ongoing projects may include the Salmonberry Trail, Safe Routes to School, 

Local Improvement Districts, etc. Priority - High 

RB5. Explore hiring a City Emergency Manager. A dedicated Emergency Manager on staff would aid 

in implementation the TEFIP, as well as lead other emergency preparedness efforts in the 

community. Priority - Medium 

Evacuation Facilities and Preparedness 
RB6. Establish supply caches and emergency shelters in strategic areas outside of the inundation 

zone. The availability of supplies and shelter will be absolutely essential to survival post-disaster. 

Determining the best locations for supply caches and amount and types of supplies and shelter to 

provide will require further study. However, the following recommendations can be used as a 

starting point when considering where and how to establish these resources:  

o The City should ask the following questions when determining the suitability of a 

potential site for a supply cache:  

Á Who owns the land?  

Á Is there good access to the site for establishing and maintaining supplies?  

Á Is the site susceptible to other hazards, such as landslides?  

Á How will the caches be maintained, monitored and secured?  

Á Will the City purchase and maintain supplies, or will residents?  

o Consider a phased approach ς create one cache in each sub area to start, then 

expand to all appropriate sites as resources and funding allow  
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o Maintain already established supplies at Scenic View, McMillan Creek, and N 3rd 

Street. Note ς the supply cache on N 3rd is located within the inundation zone, and 

should be relocated to outside of the hazard area when a suitable location is 

determined. 

o Coordinate with DLCD and DOGAMI as they continue to research supply cache best 

practices  

Priority - High 

RB7. Continue to pursue acquisition of land for relocation of critical facilities. All of the critical 

facilities in Rockaway Beach are currently within the inundation zone. The City has been in 

discussions with a major landowner outside of the inundation area to purchase land for the 

relocation of some of these facilities. The City should continue to pursue this effort and should work 

closely with DLCD to ensure that a UGB expansion is acquired for the development of these new 

facilities. Priority - High 

RB8. Create trail connectivity between high ground and assembly areas. Post-disaster movement 

may be difficult in the inundation zone, due to damage and debris. A series of trails above the 

inundation zone could help evacuees move more easily from high ground safety areas to assembly 

areas. Priority - Medium 

RB9. Map logging roads that may be used for evacuation/movement post-disaster. A network of 

logging roads already exists in the hills east of the city. Some of these roads lead out of the city and 

could potentially connect assembly areas for movement of people and supplies post-tsunami. A 

publicly available map of these roads would help evacuees 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 Forestry. Priority - Medium 
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3.2 Nedonna Beach & 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 neighborhood, although there are homes 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 Parks. Neah-Kah-Nie Middle School 

and High School 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 in the neighborhood. Nedonna 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 Facilities Analysis 

Tsunami Wave Arrival Time 

In the XXL scenario, waves will begin to arrive at the beach approximately 16-18 minutes after the 

earthquake begins. The wave crosses the area fairly uniformly from west to east, arriving somewhat 

sooner on the banks of the Nehalem River to the north. The area is inundated within 26-28 minutes 

after the earthquake begins.  

Existing Evacuation Routes and Signage 

Evacuation routes in the area direct evacuees east out of the Nedonna Beach neighborhood along Beach 

Street to Highway 101, along Riley Street and a trail to Highway 101, and along Section Line Street and 

up a trail to Highway 101. Neighborhood residents built and maintain the staircases and trails on Riley 

Street and Section Line Street. From Highway 101, evacuees are directed east up Scenic View Drive and 

east to the McMillan Creek Reservoir. There 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.  Neah-Kah-Nie Middle and High School have a trail that leads to high ground and an assembly 

area from their parking lot.  

Tsunami Evacuation Route Arrow 

¶ Highway 101 and Scenic View Drive 

¶ Highway 101 across from trail to McMillan Creek Reservoir 

¶ Beach Street and Morgan Street 

¶ Beach Drive and Park Street 

¶ Nedonna Avenue and Park Street 

¶ Geneva Avenue and Park Street 

¶ David Avenue and Park Street 

Other Evacuation Route Signs (these signs provide direction to evacuation routes, but are not 

consistent with design standards recommended by the State Office of Emergency Management)  

¶ Section Line Street and Beach Drive 

¶ Section Line Street and Nedonna Avenue 
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¶ Section Line Street and Geneva Avenue 

¶ Section Line Street and Kittiwake Drive 

¶ Nedonna Avenue and Riley Street 

¶ Nedonna Avenue and Western Street 

¶ Nedonna Avenue and Sunset Street 

¶ Geneva Avenue and Riley Street 

¶ David Avenue and Riley Street  

¶ David Avenue and Western Street 

¶ Chieftain Drive and Riley Street 

Tsunami Hazard Zone Sign 

¶ Manhattan Beach State Park beach access trailhead 

ά¸ƻǳ !ǊŜ IŜǊŜέ Tsunami Evacuation Route Map and Information  

¶ Nedonna Beach beach access trailhead at Section Line Street (Note ς the evacuation route 

indicated on this map leads to the Scenic View Reservoir Assembly Area, which is not the 

nearest high ground location. The nearest high ground is located east of Section Line Street.)  
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Figure 2 ς Required Evacuation Speeds and Existing Tsunami Evacuation Facilities in Nedonna Beach & 

North Rockaway Beach
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Evacuation Speeds 

Walking speeds required to reach safety in the area range from a slow walk (0-2 FPS) to a jog (6-8 FPS) 

from the beach area near the jetty, assuming no loss of evacuation facilities during the earthquake. 

However, the areas east of Highway 101 have been identified to be at risk of 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 walk (2-4 FPS) to a fast walk (4-6 FPS) for much of the 

area. Failure of the staircase and trail at the east end of Section Line Street in addition to landslides 

increases required speeds even more, with the northernmost areas of Nedonna Beach required to 

maintain a jog or run (8-10 FPS) to evacuate safely. Figure 3 identifies required clearance times for 

both of these scenarios. 

Figure 3 ς Beat the Wave landslide scenarios in Nedonna Beach with A. Failure of the Section Line trail 

and B. Section Line trail intact 

Source: DOGAMI Beat the Wave Report 

Critical Facilities 

This area has one critical facility within the XXL inundation area, Neah-Kah-Nie Middle School and High 

School. 

Conclusions 

While the Nedonna Beach neighborhood is completely within the inundation area and faces a high 

tsunami risk, the efforts of residents has created a comprehensive system of evacuation facilities in the 

neighborhood. These efforts can be expanded on and improved by installing signage that is consistent 






















































































