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I. GENERAL INFORMATION 

 

Requested actions:   A legislative amendment request to amend the Tillamook County Land Use Ordinance 

(TCLUO) and Tillamook County Comprehensive Plan as follows: 

 

Add Section 3.580: Tsunami Hazard Overlay Zone: Establishes a Tsunami Hazard Overlay Zone, add 

definitions and establish permitted uses within this overlay zone.  Overlay zone boundary is identified as 

areas subject to inundation from the XXL magnitude local source tsunami event as set forth on the applicable 

Tsunami Inundation Map(s) (TIM) published by the Oregon Department of Geology and Mineral Industries 

(DOGAMI). 

Amend Goal 7 Element: Amend Goal 7: Hazards element of the Tillamook County Comprehensive Plan to 

add new plan policies and map references for the Tsunami Hazard Overlay Zone. 

 

 Initiated By:  Tillamook County Department of Community Development  

    
II. BACKGROUND/CITIZEN INVOLVEMENT/SUMMARY OF PROPOSED AMENDMENTS   

 
The proposed amendments are the result of a Tsunami Risk Reduction Project in partnership with the Oregon 

Department of Land Conservation and Development (DCLD) and the Oregon Department of Geology and 

Mineral Industries (DOGAMI) with focus on tsunami land use planning efforts that minimize tsunami risk 

and vulnerability of seven Tillamook County coastal communities.  The seven coastal communities of focus 

for this project where the proposed amendments apply include the unincorporated communities of 

Barview/Twin Rocks/Watseco; Oceanside; Netarts; Pacific City/Woods and Neskowin.  The communities of 
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Tierra Del Mar and Cape Meares are also included in and part of this project.  The Department has worked 

closely with the Citizen Advisory Committees (CACs) and other County stakeholders including community 

associations, public safety officials and emergency response entities.  Since the project inception in late 

2017, the Department has held several community and stakeholder meetings.  The most recent series of 

community meetings took place August 17th, September 10th, September 17th, September 28th in various 

locations throughout central and south Tillamook County. 

 
The tsunami land use planning efforts were divided into two areas of focus.  The first area focus was the 

creation of the Tsunami Hazard Overlay Zone and implementing land use ordinance and comprehensive plan 

amendments to better address development within tsunami inundation areas.  The purpose behind the 

development of a Tsunami Hazard Overlay Zone was to identify high risk areas and assess the need for 

imposing additional land use limitations, and to also develop long-term relocation strategies/relocation areas 

of communities and essential facilities. The boundary of the proposed Tsunami Hazard Overlay Zone as 

shown on each of the community maps included in “Exhibit A” is the boundary of a XXL local Cascadia 

Subduction Zone and tsunami event as depicted on the series of tsunami inundation maps (TIMs) created by 

the Oregon Department of Geology and Mineral Industries.  The Medium (M) and Large (L) boundaries also 

shown on the maps in “Exhibit A” are also the same boundaries determined by DOGAMI and reflected on 

the TIMs. 

 

Minimizing Tsunami Risk and Vulnerability: Since 1994, the Oregon Department of Geology and 

Mineral Industries (DOGAMI) has been identifying and mapping the tsunami inundation hazard along the 

Oregon coast. In Oregon, DOGAMI manages the National Tsunami Hazard Mitigation Program, 

administered by the National Oceanic and Atmospheric Administration (NOAA) since 1995. DOGAMI’s 

work is designed to help cities, counties, and other sites in coastal areas reduce the potential for disastrous 

tsunami-related consequences by understanding and mitigating this geologic hazard. Using federal funding 

awarded by NOAA, DOGAMI has developed a new generation of tsunami inundation maps to help residents 

and visitors along the entire Oregon coast prepare for the next Cascadia Subduction Zone (CSZ) earthquake 

and tsunami.  

 

DOGAMI Tsunami Inundation Map (TIM) Products:  TIM series inundation maps incorporate all the 

best tsunami science that is available today, including recent publications by colleagues studying the 

Cascadia Subduction Zone, updated computer simulation models using high-resolution lidar topographic 

data, and knowledge gained from the 2004 Sumatra, 2010 Chile, and 2011 Tōhoku earthquakes and 

tsunamis. 

 Displaying five scenarios, labeled as “T-shirt sizes” (S, M, L, XL, and XXL), the impact of Cascadia 

Subduction Zone tsunamis, the TIMs produced by DOGAMI reflect the full range of what was experienced 

in the past and will be encountered in the future, including projected tsunami wave height time series charts 

and a measurement of the exposure each community has to the various tsunami scenarios. 

The public, planners, emergency managers and first responders, elected officials, and other local decision 

makers use DOGAMI’s Tsunami Inundation Maps in efforts to mitigate risk and to reduce the loss of life and 

property in coastal communities.  These maps have been utilized often in past as well as ongoing county-

wide efforts such as the development of the Neskowin Coastal Hazards Overlay Zone and adoption of the 

Neskowin Coastal Hazards Adaptation Plan (a community led effort), and are an important resource in the 

management and implementation of the Tillamook County Multi-Jurisdictional Hazard Mitigation Plan.  

These maps are also used during education and outreach opportunities by local emergency volunteer corps, 

emergency managers, public safety officials and first responders.  Tsunami Evacuation Maps, a DOGAMI 

produced map product, includes the tsunami inundation zones as depicted on the TIMs.  These evacuation 

maps are also now required to be posted in short term vacation rentals located within the unincorporated 

areas of Tillamook County. 
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Comprehensive Plan Goal 7 Element Amendment Proposal to include Tsunami Resilience Plan 

Policies: 

 

A copy of the plan policies is included as “Exhibit C” of this report.  The policies are designed to 

support Tillamook County’s resilience efforts that will be administered through the proposed ordinance 

Section 3.580: Tsunami Hazard Overlay Zone.  A description of the hazard and explanation similar to 

the one above describes a brief summary and background of DOGAMI’s process to create the Tsunami 

Inundation Zone Maps (TIMs).   

 
These policies proposed include actions the County will take to protect life, minimize damage and facilitate 

rapid recovery from a local source Cascadia Subduction Zone earthquake and tsunami.  Actions include 

supporting tsunami preparedness and related resilience efforts, take reasonable measure to protect life and 

property to the fullest extent feasible from the impact of a local source tsunami, adopt the Tsunami Hazard 

Overlay Zone, enact design or performance implementing code components in identified tsunami hazard 

areas, and utilize the DOGAMI TIMs to develop tsunami hazard resiliency measures.   

 

Evacuation policies facilitate the orderly and expedient evacuation of residents and visitors in a tsunami 

event.  These policies include the development of a Tsunami Evacuation Facilities Improvement Plan 

(TEFIP); secure use of appropriate lands for assembly, emergency response, storage and shelter facilities; 

encourage multi-use paths that can also serve as tsunami evacuation routes; allow for the development of 

vertical evacuation structures; install signs and promote wayfinding improvement efforts; and prepare and 

make easily available information materials related to tsunami evacuation routes. 

 

Policies related to reducing development risk in high risk tsunami areas focus on long range planning efforts 

related to zoning/comprehensive map and ordinance amendments that would allow for higher residential 

densities or more intensive uses is tsunami hazard areas unless mitigation is implemented.  These policies 

prohibit the development of essential facilities and special occupancy structures (defined in proposed Section 

3.580) unless a “Use Exception” is granted.  Other policies include the encouragement of open space, 

minimally developed uses within the inundation zone area as well as the protection and enhancement of dune 

features and coastal vegetation to promote natural buffers and reduce erosion. 

 

The final sections of the proposed Goal 7 Comprehensive Plan amendments focus on mitigation planning; 

education and outreach efforts; development of a debris management for short-term, long-term and post-

disaster debris storage, sorting and management; limiting the placement of  or prohibition of hazardous 

facilities and additional comprehensive plan policies in relation to other goal elements of the Tillamook 

County Comprehensive Plan (Goals 11, 12 and 14).  There is additional language that services as guidance 

for future map amendments for those unincorporated areas of Tillamook County that are not included this 

amendment process. 

 

After further discussion with DLCD, the “County will” language is proposed to be removed due limited 

application of these policy actions to Tillamook County.  If this language is removed, these policies are 

“enforceable policies” in the Oregon Coastal Management Program with NOAA.  

 

Proposed Section 3.580: Tsunami Hazard Overlay Zone: 

 

The purpose of the Tsunami Hazard Overlay Zone is to increase the resilience of the community to a local 

source (Cascadia Subduction Zone) tsunami by establishing standards, requirements, incentives, and other 
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measures to be applied in the review and authorization of land use and development activities in areas 

subject to tsunami hazards. The standards established by this section are intended to limit, direct and 

encourage the development of land uses within areas subject to tsunami hazards in a manner that will reduce 

loss of life; reduce damage to private and public property; reduce social, emotional, and economic 

disruptions; and increase the ability of the community to respond and recover. 

 

The provisions outlined in proposed Section 3.580 apply to all lands identified as subject to inundation from 

the XXL magnitude local source tsunami event as set forth on the applicable Tsunami Inundation Map(s) 

(TIM) published by the Oregon Department of Geology and Mineral Industries (DOGAMI).   

 

If adopted, the proposed Tsunami Hazard Overlay Zone would prohibit the following permitted uses within 

underlying zones located in areas subject to inundation from MEDIUM (M) and LARGE (L) magnitude 

local source tsunami event as outlined in subsection 5 of proposed Section 3.580 unless it can be 

demonstrated that the criteria for a “Use Exception” as outlined in subsection 6 can be met: 

 

• Hospitals and other medical facilities having surgery and emergency treatment areas. (L) 

• Fire and police stations. (L) 

• Structures and equipment in government communication centers and other facilities required for 

emergency response. (L) 

• Buildings with a capacity greater than 250 individuals for every public, private or parochial school 

through secondary level or childcare centers. (L) 

• Buildings for colleges or adult education schools with a capacity of greater than500 persons. 

• Jails and detention facilities. (L) 

• Tanks or other structures containing, housing or supporting water or fire- suppression materials or 

equipment required for the protection of essential or hazardous facilities or special occupancy 

structures. (M) 

• Emergency vehicle shelters and garages. (M) 

• Structures and equipment in emergency preparedness centers. (M) 

• Standby power generating equipment for essential facilities. (M) 

• Covered structures whose primary occupancy is public assembly with a capacity of greater than 300 

persons. (M) 

• Medical facilities with 50 or more resident, incapacitated patients. (M) 

 

The process for a “Use Exception” and criteria outlined in subsection 6 of proposed Section 3.580 have 

been built into this proposed ordinance in recognition that feasible alternative locations may not exist in 

many of the affected communities.  The review process for a “Use Exception” is proposed to be a Type 

III review in accordance with the procedures set forth in Article 10 of the TCLUO and requires 

demonstration that there is a need for strategic location of a facility and that fulfilling the need cannot be 

otherwise accomplished; that there are no reasonable, lower-risk alternative sites for the proposed use; 

that adequate evacuation measures will be provided so that the risk to build occupants is minimized; and 

that buildings be designed and constructed in a manner to minimize the risk of structural failure during 

an earthquake and tsunami event.   

 

Because efforts are still underway with communities continue to refine respective Tsunami Evacuation 

Facilities Improvement Plans (TEFIPs), the proposed language relating back to the TEFIP has been 

removed.  However, once completed, the TEFIP will serve as a guide for future resilience projects and 
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will be proposed for adoption as part of the Goal 7 Hazards Element of the Tillamook County 

Comprehensive Plan. Should the Planning Commission concur, absent of direction by the TEFIP, 

adequate language remains within the structure of the proposed ordinance and comprehensive plan 

amendments to guide and ensure the location of on-site and off-site improvements where required.  

 
It is not the intent or purpose of proposed Section 3.580 to require the relocation of or otherwise regulate 

existing development within the proposed Tsunami Hazard Overlay Zone. Adoption of the proposed 

Tsunami Hazard Overlay Zone will not have the effect of rendering any lawfully established use or structure 

nonconforming.  Except for the prohibited uses set forth in subsection (5) that are also recently listed in this 

staff report, all uses permitted pursuant to the provisions of the underlying zone may be permitted, subject to 

the additional requirements and limitations of this section, and all applicable supplemental standards of the 

Tillamook County Land Use Ordinance. 
 

Because it is the intent of this proposed ordinance to control, direct and encourage new development and 

redevelopment such that, over time, the community’s exposure to tsunami risk will be reduced, flexible 

development options are also proposed for new development within the Tsunami Hazard Overlay Zone, and 

is an option proposed for properties wholly or partially within the proposed overlay one boundary.  The 

purpose of the Flexible Development Option is to provide incentives for, and to encourage and promote, site 

planning and development within the Tsunami Hazard Overlay Zone that results in lower risk exposure to 

tsunami hazard than would otherwise be achieved through the conventional application of the requirements 

of the Tillamook County Land Use Ordinance.   

 

It should be noted that overall residential density cannot exceed what is allowed in the underlying zone and 

density shall be computed based on the total gross land area of the subject property.  With the Flexible 

Design Option, development standards for setbacks, lot area, width and depth requirements, lot coverage 

requirements, building height and similar dimensional requirements may be reduced, adjusted or otherwise 

modified as necessary to achieve the design objectives of the development and fulfill the purposes of this 

section.   

 
A copy of Section 3.580 with tracked edits is included as “Exhibit B” of this report. 

 

Tsunami Evacuation Facilities Improvement Plan Discussion: 
 

The second focus of this project is the creation of a Tsunami Evacuation Facilities Improvement Plan 

(TEFIP).  The TEFIP project is ongoing and in addition to the communities discussed throughout this report, 

several recreation campgrounds and parks owned or under the jurisdiction of county, state and federal 

entities are included in this overall plan. The uniqueness and refinement of these plan areas requires 

continued discussions with Tillamook County communities, decision makers, stakeholders and emergency 

responders.  An update of these efforts will be provided at the October 10, 2019 and November 13, 2019 

public hearings.  Because the TEFIP project is an ongoing project, this second focus of Tillamook County’s 

land use planning efforts are not part of the text amendment/zone change/map amendment request, however 

copies of the draft TEFIP has been included for reading pleasure (Exhibit D).  The TEFIP can also be found 

at the link below: 

 

https://www.co.tillamook.or.us/gov/ComDev/Tsunami/default.htm 

 

The “Beat the Wave” simulation maps created by the Oregon Department of Geology and Mineral Industries 

(DOGAMI) are incorporated into the TEFIP as they offer valuable community information by identifying 

evacuation routes and identifying the need/quality of evacuation infrastructure improvements. 

 

https://www.co.tillamook.or.us/gov/ComDev/Tsunami/default.htm
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III.  APPLICABLE STATE LAW, COUNTY ORDINANCE AND COMPREHENSIVE PLAN 

PROVISIONS  

 

1. Tillamook County Comprehensive Plan 

2. Tillamook County Land Use Ordinance, Article IX, Amendment Process 

 

 
IV. ANALYSIS: 

 

1. Statewide Planning Goal & Tillamook County Comprehensive Plan Discussion 

 
Oregon's 19 statewide planning goals are adopted as Administrative Rule and express the state's policies 

on land use as well as land use related topics.  Each county is required to have a comprehensive plan 

consistent with the statewide planning goals as well as zoning and land division ordinances for 

implementation of plan policies and objectives.  The Tillamook County Comprehensive Plan contains 17 

of the 19 Statewide Planning Goal Elements. A Goal 15 Element (Willamette Valley) and Goal 19 

Element (Ocean Resources) are absent from the Tillamook County Comprehensive Plan as the goals and 

policies for the Willamette Valley do not apply to Tillamook County and the Ocean Resources Element 

was created after the adoption of the County's comprehensive plan. 

 

The Comprehensive Plan provides the County with an important opportunity to make a detailed 

statement describing the needs and desires of its citizens for the future use of the County's land and 

water resources, and to guide future development of the County through agreed upon policy 

statements which give direction to County actions and programs. The policies provide a basis for 

coordination of the programs of other governmental entities and are also intended to assist the private 

sector in reaching development decisions which are beneficial to the citizens of the County generally 

as well as to the private property owner.  

 

The plan must also be in conformance with the adopted statewide planning goals and policy 

statements are to be based upon required inventories of resource and other pertinent information and 

findings related to analysis of problems and opportunities existing in Tillamook County. In order that 

the plan will be used to guide actions for problem-solving, the state goals also require local adoption 

of implementation measures appropriate for dealing with the identified problems and needs.  

 
The following Goal Summaries are a combination of excerptions from the Department of Land 

Conservation and Development’s introductory information on Oregon’s statewide planning goals which 

can be found on their website at http://www.oregon.gov/LCD/docs/goals/goalsumary.PDF and the 

Tillamook County Comprehensive Plan 

https://www.co.tillamook.or.us/gov/ComDev/Planning/compplan.htm.   These summaries are intended to 

provide a general context for discussion of the general compatibility of this conditional use request with 

the goal elements of the Tillamook County Comprehensive Plan.   

 

• Tillamook County Comprehensive Plan Goal 1 Element: The Planning Process 

Summary: Goal 1 calls for "the opportunity for citizens to be involved in all phases of the planning 

process." It requires each city and county to have a citizen involvement program containing six 

components specified in the goal. It also requires local governments to have a committee for citizen 

involvement (CCI) to monitor and encourage public participation in planning. 

 

Several public meetings and outreach efforts have been taken since 2018.  In addition to public 

http://www.oregon.gov/LCD/docs/goals/goalsumary.PDF
https://www.co.tillamook.or.us/gov/ComDev/Planning/compplan.htm
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meetings outlined in this staff report, the Department worked regularly with the Citizen Advisory 

Committee (CAC) Chairs on this proposal, distributed community surveys to the CACs to help gather 

input on the proposed amendments and TEFIP, hosted meetings in concert with DLCD and DOGAMI 

to present Beat The Wave modeling results, and coordinated the County’s first Emergency 

Preparedness booth at the 2019 Tillamook County Fair where over 50 volunteers representing county-

wide volunteer emergency volunteer corps, elected officials, County department heads and 

community leaders fully staffed the booth for the duration of the fair to help educate Tillamook 

County residents on tsunami preparedness and promote resilient efforts.  Additional survey sampling 

was conducted at the fair booth and the results overwhelmingly demonstrated that County residents 

are interested in emergency preparedness as individuals and also getting involved in volunteer 

opportunities within their communities to plan/mitigate for disasters. 

 

• Tillamook County Comprehensive Plan Goal 2 Element: THE LAND USE PLAN  

Summary: Goal 2 outlines the basic procedures of Oregon’s statewide planning program and 

describes the development of Tillamook County’s Comprehensive Plan including justification for 

identifying exception areas.  

 

The proposed amendments are consistent with the Goal 2 element and an exception is not required for 

this process. 

 

• Tillamook County Comprehensive Plan Goal 3 Element: AGRICULTURAL LANDS  

Summary: Goal 3 defines "agricultural lands." It then requires counties to inventory such lands and 

to "preserve and maintain" them through farm zoning. Details on the uses allowed in farm zones are 

found in ORS Chapter 215 and in Oregon Administrative Rules, Chapter 660, Division 33.  

 

• Tillamook County Comprehensive Plan Goal 4 Element: FOREST LANDS  

Summary: This goal defines forest lands and requires counties to inventory them and adopt policies 

and ordinances that will "conserve forest lands for forest uses."  

 

The proposed amendments are limited only to properties within the adopted unincorporated 

community boundaries of Barview/Twin Rocks/Watseco, Oceanside, Netarts, Pacific City/Woods and 

Neskowin, as well as residential and commercial properties within the Tierra Del Mar and Cape 

Meares areas.  The proposed amendments do not apply to resource lands. 

 

• Tillamook County Comprehensive Plan Goal 5 Element: NATURAL RESOURCES  

Summary: The purpose of Goal 5 is to protect natural resources, and conserve scenic and historic 

areas and open space.  Goal 5 covers more than a dozen natural and cultural resources such as 

wildlife habitats and wetlands. It establishes a process for each resource to be inventoried and 

evaluated. If a resource or site is found to be significant, a local government has three policy choices: 

preserve the resource, allow proposed uses that conflict with it, or strike some sort of a balance 

between the resource and the uses that would conflict with it.  

 

• Tillamook County Comprehensive Plan Goal 6 Element: AIR, WATER AND LAND RESOURCES 

QUALITY  

Summary: This goal requires local comprehensive plans and implementing measures to be consistent 

with state and federal regulations on matters such as groundwater pollution and noise control in 

Tillamook County. 

 

The proposed amendments are not in conflict with any of the policies outlined in the Goal 5 and Goal 

6 elements.  The proposed overlay zone and comprehensive plan policies will not result in the 
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conversion of inventoried cultural or historical structures and uses non-conforming uses or structures.  

 

• Tillamook County Comprehensive Plan Goal 7 Element: HAZARDS  

Summary: Goal 7 deals with development in places subject to natural hazards such as floods or 

landslides. It requires that jurisdictions apply "appropriate safeguards" (floodplain zoning, for 

example) when planning for development there. In Tillamook County, the purpose of addressing 

hazards is not meant to restrict properties from development, but to institute policies concerning 

potential problems, so they can be considered before financial losses and possible injury which may 

be avoided by the application of the policies formulated in the Comprehensive Plan. 

 

Hazards identified in the Goal 7 Hazards element of the Tillamook County Comprehensive Plan  

include: ocean and stream flooding, groundwater, erosion and deposition, landslides, earthquakes, 

weak foundation soils, and “other unique local hazards”. The implementation of the Tsunami Hazards 

Overlay Zone, proposed implementing ordinance identified as Section 3.580  and comprehensive plan 

policies are consistent with the guidelines and policies of Goal 7. 

 

• Tillamook County Comprehensive Plan Goal 8 Element: RECREATION  

Summary: This goal calls for each community to evaluate its areas and facilities for recreation and 

develop plans to deal with the projected demand for them. It also sets forth detailed standards for 

expedited siting of destination resorts. In Tillamook County, the main issue surrounding recreation is 

that of quantity, location and orientation.  This Goal element recognizes that the tourism sector of the 

County’s economy is rapidly growing and some feel tourism places too large a burden on local public 

facilities and services. 

 

Recreation opportunities are not prohibited or limited by this proposal, however special occupancy 

structures with higher occupancy rates may be prohibited.  Proposed comprehensive plan policies 

encourage open space, public and private recreation and other minimally developed uses within the 

proposed Tsunami Hazard Overlay Zone. 

 

• Tillamook County Comprehensive Plan Goal 9 Element: POPULATION AND ECONOMY  

Summary: Goal 9 calls for diversification and improvement of the economy. It asks communities to 

inventory commercial and industrial lands, project future needs for such lands, and plan and zone 

enough land to meet those needs. Projections in this Element of the Comprehensive Plan extend to 

year 2000.  The importance of cottage industry, rural industry and light industry is recognized 

throughout this Element, stating that regulations be adopted to permit low-impact light 

manufacturing activity in suitable rural zones.   

 

The Tillamook County Comprehensive Plan does not include updated population projections. The 

proposed overlay zone, implementing ordinance and comprehensive plan policies do not apply to 

lands zoned for industrial development and should not result in the prohibition of low-impact light 

manufacturing activities.  The proposed amendments support the planning and zoning of adequate 

lands to meet future needs and promote expansion of communities in areas not subject to tsunami 

inundation. 

 

• Tillamook County Comprehensive Plan Goal 10 Element: HOUSING  

Summary: This goal specifies that each city must plan for and accommodate needed housing types, 

such as multifamily and manufactured housing. It requires each city to inventory its buildable 

residential lands, project future needs for such lands, and plan and zone enough buildable land to 

meet those needs. It also prohibits local plans from discriminating against needed housing types. This 

Goal element within the Tillamook County Comprehensive Plan focuses on the separation of housing 
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needs and opportunities in both rural and urban areas.  There is a strong tie to the Goal 11: Public 

Facilities and Goal 14: Urbanization elements of the Comprehensive Plan in this section. 

 

The proposed amendments do not prohibit or limit residential development and regulatory language 

has not been proposed that would limit or impair existing residential development opportunities.  In 

recognition of Tillamook County’s housing crisis and severe housing shortage, careful consideration 

has been made to ensure the proposed amendments do not conflict or create barriers to housing 

opportunities within unincorporated communities. 

 

• Tillamook County Comprehensive Plan Goal 11 Element: PUBLIC FACILITIES  

Summary: Goal 11 calls for efficient planning of public services such as sewers, water, law 

enforcement, and fire protection. The goal's central concept is that public services should to be 

planned in accordance with a community's needs and capacities rather than be forced to respond to 

development as it occurs. This Element of the Comprehensive Plan outlines types and levels of urban 

and rural facilities and services, with guidance to ensure timely, orderly and efficient arrangement of 

public facilities and services in Tillamook County. 

 

Continued planning to ensure adequate public services such as sewer, water, law enforcement and fire 

protection is critical to the public health, welfare and safety of Tillamook County communities and its 

residents.  The prohibitions outlined in proposed Section 3.580 do not apply to maintenance or future 

development of utility facilities and infrastructure.  Where additional facilities are needed, a process 

for a “Use Exception” and criteria outlined in subsection 6 of proposed Section 3.580 have been 

built into Section 3.580 in recognition that feasible alternative locations may not exist in many of 

the affected communities.   

 
New development of essential facilities or special occupancy structures within the Tsunami Hazard 

Overlay Zone would require demonstration that there is a need for strategic location of a facility and 

that fulfilling the need cannot be otherwise accomplished; that there are no reasonable, lower-risk 

alternative sites for the proposed use; that adequate evacuation measures will be provided so that the 

risk to build occupants is minimized; and that buildings be designed and constructed in a manner to 

minimize the risk of structural failure during an earthquake and tsunami event.   

 

• Tillamook County Comprehensive Plan Goal 12 Element: TRANSPORTATION  

Summary: The goal aims to provide "a safe, convenient and economic transportation system." It asks 

for communities to address the needs of the "transportation disadvantaged." Policies outlined in this 

Goal element of the Tillamook County Comprehensive Plan  require the County to protect the 

function, operation and safety of existing and planned roadways as identified in the County’s 

Transportation Plan, consider land use impacts on existing or planned transportation facilities in all 

land use decisions, plan for multi-modal networks, and coordinate transportation planning efforts 

with other jurisdictions to assure adequate connections to streets and transportation systems between 

incorporated and unincorporated areas. 

 

 Future construction needs or opportunities for transportation facilities are not limited or compromised 

by the proposed amendments.  Proposed comprehensive plan policies encourage future transportation 

planning efforts to include tsunami resilience measures such as enhanced wayfinding improvements 

and development multi-use paths. 

  

• Tillamook County Comprehensive Plan Goal 13 Element: ENERGY CONSERVATION  

Summary: Goal 13 declares that "land and uses developed on the land shall be managed and 

controlled so as to maximize the conservation of all forms of energy, based upon sound economic 
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principles." Planning for energy conservation and opportunities to promote the installation of 

renewable energy systems are discussed in this Goal element of the Tillamook County Comprehensive 

Plan. 

 

 Existing opportunities for renewable energy conservation systems and efforts to maximize 

conservation of existing energy facilities are not affected by the proposed amendments. 

 

• Tillamook County Comprehensive Plan Goal 14 Element: URBANIZATION  

Summary: This goal requires cities to estimate future growth and needs for land and then plan and 

zone enough land to meet those needs. It calls for each city to establish an "urban growth boundary" 

(UGB) to "identify and separate urbanizable land from rural land." It specifies seven factors that 

must be considered in drawing up a UGB. It also lists four criteria to be applied when undeveloped 

land within a UGB is to be converted to urban uses. This Goal element of the Tillamook County 

Comprehensive Plan focuses largely on development within unincorporated communities, public 

facility limitations to rural areas, and impacts of urban sprawl on resource lands. 

 

As stated in response to Goal 11 Comprehensive Plan policies, continued planning to ensure adequate 

public services such as sewer, water, law enforcement and fire protection is critical to the public 

health, welfare and safety of Tillamook County communities and its residents.  The prohibitions 

outlined in proposed Section 3.580 do not apply to maintenance or future development of utility 

facilities and infrastructure.  Where additional facilities are needed, a process for a “Use Exception” 

and criteria outlined in subsection 6 of proposed Section 3.580 have been built into Section 3.580 

in recognition that feasible alternative locations may not exist in many of the affected 

communities.   

 

New development of essential facilities or special occupancy structures within the Tsunami 

Hazard Overlay Zone would require demonstration that there is a need for strategic location of a 

facility and that fulfilling the need cannot be otherwise accomplished; that there are no 

reasonable, lower-risk alternative sites for the proposed use; that adequate evacuation measures 

will be provided so that the risk to build occupants is minimized; and that buildings be designed 

and constructed in a manner to minimize the risk of structural failure during an earthquake and 

tsunami event.   

 

The proposed comprehensive plan policies promote expansion of urban uses in areas not subject 

to tsunami inundation.  A Goal Exception is required to expand a community growth boundary 

and criteria that consider impacts to adjacent resource activities on resource zoned properties is 

built into existing review procedures.  The policies related to expansion and relocation of 

urbanized areas outside of tsunami inundation areas must also demonstrate that a proposal does 

not result in urban sprawl on resource lands through existing already established land use review 

processes. 
 

• Tillamook County Comprehensive Plan Goal 16 Element: ESTUARINE RESOURCES  

Summary: This goal requires local governments to classify Oregon's 22 major estuaries in four 

categories: natural, conservation, shallow-draft development, and deep-draft development. It then 

describes types of land uses and activities that are permissible in those "management units." Five 

estuaries are inventoried and described in this element of the Tillamook County Comprehensive Plan, 

the Nehalem Estuary, Tillamook Estuary, Netarts Estuary, Sandlake Estuary and Nestucca Estuary. 

 

• Tillamook County Comprehensive Plan Goal 17 Element: COASTAL SHORELANDS  

Summary: The goal defines a planning area bounded by the ocean beaches on the west and the coast 
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highway (State Route 101) on the east. It specifies how certain types of land and resources there are 

to be managed: major marshes, for example, are to be protected. Sites best suited for unique coastal 

land uses (port facilities, for example) are reserved for "water-dependent" or "water related" uses. 

Coastal Shorelands inventoried in Tillamook County as described in this element are Nehalem 

Estuary Shorelands, Tillamook Estuary Shorelands, Netarts Estuary Shorelands, Sandlake Estuary 

Shorelands, and Nestucca Estuary Shorelands. 

 

• Tillamook County Comprehensive Plan Goal 18 Element: BEACHES AND DUNES  

Summary: Goal 18 sets planning standards for development on various types of dunes. It prohibits 

residential development on beaches and active foredunes but allows some other types of development 

if they meet key criteria. The goal also deals with dune grading, groundwater drawdown in dunal 

aquifers, and the breaching of foredunes. Several categories of dunes are described and discussed in 

this element of the Tillamook County Comprehensive Plan, and includes discussion about where 

residential, commercial and industrial uses are prohibited.  Goal 18 Exception areas are also 

inventoried within this element which allow for residential, industrial and commercial uses in dune 

areas that would otherwise be prohibited. 

 
Some affected properties may also be located within an estuary, shoreland or beach/dune area (Tillamook 

County Comprehensive Plan Goal Elements 16-18) however the proposed amendments are not in conflict 

with the goals and policies of the coastal elements and support Goal 18 element policies to promote 

maintenance and stabilization of dunes.   

 

2. Tillamook County Land Use Ordinance, Article IX, Amendment Process 
 

A. Section 9.020: Map Amendment Procedure and Criteria: (Tsunami Hazard Overlay Zone) 

 

1. Section 9.020(1): Map Amendment Notice Procedure: 

 

Findings: Notice of hearing for this request was completed in accordance with the 

provisions outlined in Article 10 of the TCLUO and included a PAPA notice to DLCD 

within the required 35 days prior to the first evidentiary hearing, Measure 56 notification 

mailed to property owners within the affected areas, as well as publication of hearings 

within the Headlight Herald in accordance with the procedures outlined in Article 10 of 

the TCLUO.  Comments received are included as “Exhibit E” of this report. 

 

Tillamook County was required to provide Measure 56 Notice to all properties within the 

community boundaries of the 5 unincorporated boundaries as well as Cape Meares and 

Tierra Del Mar.  An estimated 6,000 properties received a copy of the Measure 56 notice.  

Funds to cover mailing costs were secured through a DLCD grant. 

 

2. Section 9.020(2): Map Amendment Analysis: The Department shall prepare an analysis 

of the site and the surrounding area in the form of a map and report, considering the 

following factors: 

 
(a) Size, shape and orientation of the subject parcel.  

(b) Surrounding parcel sizes.  

(c) Topography, drainage, hazards, and other physical site characteristics.  

(d) Parcel ownership and current use.  

(e) Economic and population data for the affected area that may be contained in the 

Comprehensive Plan.  
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(f) Traffic circulation.  

(g) Zoning history of the subject parcel.  

(h) Compatibility of the proposed new zone with the surrounding zoning and land uses.  

(i) Availability and feasibility for development of nearby properties in the proposed zone.  

(j) Aesthetics.  

(k) Availability of public facilities and services.  

(l) Land use objectives of both the applicable and the proposed zoning. 
 

Findings: As mentioned previously, the boundary of the Tsunami Hazard Overlay Zone 

(including the Large (L) and Medium (M) magnitude local source tsunami event 

boundaries) are those localized tsunami boundaries depicted on the DOGAMI Tsunami 

Inundation Map (TIMs).   

 

Tillamook County was required to provide Measure 56 Notice to all properties within the 

community boundaries of the 5 unincorporated boundaries as well as Cape Meares and 

Tierra Del Mar.  An estimated 6,000 properties received a copy of the Measure 56 notice.  

Properties vary in size, shape, orientation and location within unincorporated Tillamook 

County.  Topography, drainage, hazards and other physical site characteristics vary from 

property to property.  Properties are designated for residential, commercial, industrial and 

resource uses, and zoning history of the potentially affected properties varies.   
 

As mentioned throughout this report, it is not the intent or purpose of proposed Section 

3.580 to require the relocation of or otherwise regulate existing development within the 

proposed Tsunami Hazard Overlay Zone. However, it is the intent of this section to 

control, direct and encourage new development and redevelopment such that, over time, 

the community’s exposure to tsunami risk will be reduced. 
 

The availability and feasibility for development of nearby properties remains unchanged. 

There is not adequate economic and population data for the affected areas.  Traffic 

circulation is not affected by the adoption of the proposed Tsunami Hazard Overlay Zone 

and Comprehensive Plan policies, and further development of infrastructure and signage 

to enhance wayfinding efforts and to promote non-vehicular paths is part of the ongoing 

efforts in developing the Tsunami Evacuation Facilities Improvement Plan (TEFIP).  

Aesthetics are not substantially impacted as a result of the adoption of the proposed 

amendments.  Availability of public facilities and services remains within these affected 

areas and does not compromise or limit future construction of needed utility 

infrastructure improvements.  The land use objectives of affected properties where 

essential facilities and special occupancy structures are allowed will be altered because if 

adopted, these facilities would be prohibited unless a “Use Exception” was granted. 

 

3. Section 9.020(3): Map Amendment Criteria: 

 
(a) The proposed new zone is consistent with applicable Comprehensive Plan policies.  

(b) The proposed new zone shall not result in the conversion of resource lands to non-

resource use without an approved exception to applicable state resource protection 

Goals. 

(c) The site under consideration is better suited to the purposes of the proposed zone than 

it is to the purposes of the existing zone.  

(d) Development anticipated to result from the proposed zone shall not impair the actual 

or the legally designated uses of surrounding properties.  

(e) The amendment must conform to Section 9.040 Transportations Planning Rule 
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Compliance. 

 

Findings: As stated previously, the proposed amendments are not in conflict with the 

applicable Comprehensive Plan policies and are consistent with the purpose and policies 

outlined in the Goal 7 Hazards Element of the Tillamook County Comprehensive Plan.  

The proposed comprehensive plan/zone map amendment will not result in the conversion 

of resource lands to non-resource lands.  Future development of properties affected by 

these proposed amendments will be  subject to the development standards outlined in the 

proposed Section 3.580: Tsunami Hazard Overlay Zone, which if adopted, will be 

included in Article 3 of the Tillamook County Land Use Ordinance.   

 

The proposed Tsunami Hazard Overlay Zone is not an underlying zone and does not 

adjust existing boundaries of existing underlying or overlay zones.  Development 

anticipated to result from the proposed Tsunami Hazard Overlay Zone boundary shall 

not impair the actual or legally designated uses of surrounding properties outside of 

the proposed zone boundary.  The proposed Tsunami Hazard Overlay Zone does not 

conflict with Transportation Planning Rule Compliance as previously discussed in 

this report. 

 
B. Section 9.030: Text Amendment Procedure (Amend TCLUO Section 3.510: Flood Hazard 

Overlay Zone) 

 

If County initiated, Article 9 requires the Department to prepare an analysis of the proposed 

amendments addressing such issues as the intent of the applicable Comprehensive Plan policies; the 

intent of the provisions being amended; the effect on the land use patterns in the County; the effect on 

the productivity of resource lands in the County; administration and enforcement; and the benefits or 

costs to Departmental resources resulting from the proposed amendment.   

 

Staff finds as follows:  

 

• The purpose of the Tsunami Hazard Overlay Zone is to increase the resilience of the community to a 

local source (Cascadia Subduction Zone) tsunami by establishing standards, requirements, 

incentives, and other measures to be applied in the review and authorization of land use and 

development activities in areas subject to tsunami hazards. The standards established by this section 

are intended to limit, direct and encourage the development of land uses within areas subject to 

tsunami hazards in a manner that will reduce loss of life; reduce damage to private and public 

property; reduce social, emotional, and economic disruptions; and increase the ability of the 

community to respond and recover. 

• Analysis of the proposed amendments in relation to existing Comprehensive Plan policies has been 

addressed previously in this report. 

• The proposed amendments do impair legally designated uses permitted outright or conditionally in 

the established underlying zones that are are “Essential Facilities” or “Special Occupancy 

Structures”, however criteria will be established through a “Use Exception” process that may 

ultimately allow these uses upon demonstration that there is a strategic need, no reasonable 

alternative and demonstration that mitigation measures will be incorporated into project design. 

• The Department does not anticipate a significant impact on County administration or enforcement of 

development of properties within the proposed Tsunami Hazard Overlay Zone.  The Department will 

charge an appropriate fee for review of a “Use Exception” request, which will be the same fee as 



Ordinance Amendment Request #851-19-000420-PLNG:  Tsunami Hazard Overlay Zone 14 

similar Type III requests to cover public hearing notice requirements and additional staff time. A fee 

structure already exists for required land use, zoning and building permit application(s) which will 

continue to apply to development requests of properties located within the proposed overlay zone. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

EXHIBITS: 

 

Exhibit A:   Proposed Tsunami Hazard Overlay Zone Maps 

Exhibit B: Proposed Tillamook County Comprehensive Plan Goal 7 Element Tsunami 

Resilience Plan Policies   

Exhibit C: Proposed TCLUO Section 3.580 

Exhibit D: Tsunami Evacuation Facilities Improvement Plan 

Exhibit E: Public Comments 
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2.6  TSUNAMI (SEISMIC WAVES) 

Description of the Hazard:  

 

The Oregon coast is well known for its spectacular scenery and natural resources. However, because the 

coast lies at the interface between land and the Pacific Ocean, it also is a zone of great instability and 

vulnerability. Over time, we have gained a greater awareness of our coast’s geologic hazards and its risks to 

people and property. 

 

Coastal Oregon is not only vulnerable to chronic coastal hazards such as coastal erosion from winter storms 

and sea level rise, but it is also subject to the potentially catastrophic effects of a Cascadia earthquake 

event and related tsunami. These types of powerful and devastating earthquakes of magnitude 9+ are 

generated at the Cascadia Subduction Zone where the eastward-moving Juan de Fuca tectonic plate dives 

under the westward-moving North American plate just off the Oregon coast. 

These large earthquakes will occur under the ocean just offshore of our coast and will produce extremely 

destructive tsunamis that can strike the coast as soon as 15 minutes after the earthquake, leaving 

devastation in their path. It is likely that in most Oregon coast communities, including Tillamook County, the 

only warning of an approaching tsunami will be the earthquake itself. 

 

The geologic record shows that the largest of these large Cascadia Subduction Zone earthquakes and 

accompanying tsunamis occur about every 500 years, plus or minus 200 years. The last such earthquake 

and tsunami occurred over 300 years ago, on the evening of January 26th, 1700. This means that we are in 

the time window where a destructive Cascadia earthquake and tsunami could occur and the probability of 

that occurrence will continue to increase over time. This time the stakes are much higher as the great 

earthquake and catastrophic tsunami could occur when tens of thousands of Oregonians and visitors are 

enjoying coastal beaches and towns. To address this increasing risk and substantially increase resilience 

within our community, Tillamook County is proactively addressing tsunami preparedness and mitigation 

within its land use program. Land use planning that addresses tsunami risk is an essential tool to help 

increase resilience to a potentially catastrophic tsunami event within Tillamook County. 

 

Tsunami Hazard Maps:  

 

The Department of Geology and Mineral Industries (DOGAMI) has developed Tsunami Inundation Maps 

(TIMs) which provide the essential information for defining tsunami risk along the Oregon coast. Tillamook 

County has adopted the TIM’s applicable to its coastal unincorporated areas as a part of its comprehensive 

plan hazard inventory. These maps are also referenced within this natural hazards element of the 

comprehensive plan and are the basis for establishing the boundaries of Tillamook County’s Tsunami 

Hazard Overlay Zone. The TIMs are referenced in the tsunami related plan policies and within the overlay 

zone for purposes of differentiating between areas of higher versus lower risk. 
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Tsunami Related Policies:  

 

Tillamook County has adopted a set of comprehensive plan policies related to tsunami preparedness and 

recovery that are included within this and other applicable sections of the comprehensive plan. These 

policies have been developed to address the resilience goals of the County. They are designed to support 

the County’s resilience efforts within the comprehensive plan and implementing codes. 

 

Zoning:  

 

Tsunami Hazard Overlay Zone (THO): Tillamook County has adopted an overlay zone which utilizes the 

applicable DOGAMI Tsunami Inundation Maps (TIMs). The overlay zone includes all areas identified as 

subject to inundation by the largest (XXL) local source tsunami event which ensures that life safety and 

evacuation route planning and development are adequately addressed. Other land use resilience strategies 

and requirements included within the overlay zone, which are not life safety or evacuation related, are 

applied within a subset of the overlay to smaller inundation scenario areas. These measures are included 

within the overlay zone provisions and reflect the community’s risk tolerance and application of mitigation 

measures. The overlay zone boundary has been adopted as an amendment to the official zoning map for 

Tillamook County. 

 

Tsunami Evacuation Facilities Improvement Plan Maps: The County, as part of its land use program for 

tsunami preparedness, has also adopted ais in process of completing a comprehensive Tsunami Evacuation 

Facilities Improvement Plan in coordination with affected communities and stakeholders. The Tsunami 

Evacuation Facilities Improvement Plan identifies designated evacuation routes, assembly areas and other 

components of the local evacuation system. The plan is a key component of the County’s efforts to reduce 

risk to life safety by planning for a comprehensive evacuation system and developing the detailed 

information necessary to establish land use requirements to implement evacuation measures and 

improvements. This plan and associated map(s) have been incorporated into the County [comprehensive 

plan natural hazard element/ transportation system plan]. 

 

General Policies 

 

To protect life, minimize damage and facilitate rapid recovery from a local source Cascadia Subduction Zone 

earthquake and tsunami, the County will: 

1. Support tsunami preparedness and related resilience efforts. 

2. Take reasonable measures to protect life and property to the fullest extent feasible, from the 

impact of a local source Cascadia tsunami. 

3. Use the Oregon Department of Geology and Mineral Industries (DOGAMI) Tsunami Inundation 

Maps applicable to the County to develop tsunami hazard resiliency measures. 

4. Adopt a Tsunami Hazard Overlay Zone for identified tsunami hazard areas to implement land use 

measures addressing tsunami risk. 

5. Enact design or performance implementing code components in identified tsunami hazard areas. 
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Evacuation Policies 

 

To facilitate the orderly and expedient evacuation of residents and visitors in a tsunami event, the County 

will: 

1. Develop aAdopt a Tsunami Evacuation Facilities Improvement Plan that identifies current and 

projected evacuation needs, designates routes and assembly areas, establishes system standards, 

and identifies needed improvements to the local evacuation system. 

2. Identify and secure the use of appropriate land above a tsunami inundation zone for evacuation, 

assembly, and emergency response. 

3. Ensure zoning allows for adequate storage and shelter facilities. 

4. Allow for needed evacuation route improvements, including improvements to route demarcation 

(way finding in all weather and lighting conditions) and vegetation management, for new 

development and substantial redevelopment in tsunami hazard areas. 

5. Work with neighboring jurisdictions to identify inter-jurisdictional evacuation routes and assembly 

areas where necessary. 

6. Allow for the development of vertical evacuation structures in areas where reaching high ground is 

impractical. 

7. Evaluate multi-use paths and transportation policies for tsunami evacuation route planning. 

8. Encourage suitable structures to incorporate vertical evacuation capacity in areas where evacuation 

to high ground is impractical. 

9. Install signs to clearly mark evacuation routes and implement other way finding technologies (e.g. 

painting on pavement, power poles and other prominent features) to ensure that routes can be 

easily followed day or night and in all weather conditions. 

10. Prepare informational materials related to tsunami evacuation routes and make them easily 

available to the public. 

 

Policies Related to Reducing Development Risk in High Tsunami Risk Areas 

 

The County will: 

1. Prohibit comprehensive plan or zone map amendments that would result in increased residential 

densities or more intensive uses in tsunami hazard areas unless adequate mitigation is 

implemented. Mitigation measures should focus on life safety and tsunami resistant structure 

design and construction. 

2. Encourage open space, public and private recreation and other minimally developed uses within 

the tsunami inundation zone area. 

3. Prohibit the development of those essential facilities and special occupancy structures within the 

LARGE (L) tsunami inundation area, unless a “Use Exception” has been granted. 

3. Prohibit the development of those essential facilities and special occupancy structures within the 

LARGE (L) tsunami inundation area. 

4. Protect and enhance existing dune features and coastal vegetation to promote natural buffers and 
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reduce erosion. 

 

Hazard Mitigation Planning 

 

The County will: 

1. Address tsunami hazards and associated resilience strategies within the community’s FEMA 

approved hazard mitigation plan. 

2. Incorporate and adopt relevant sections of the hazard mitigation plan by reference into the 

comprehensive plan. 

 

Tsunami Awareness Education and Outreach 

 

The County will: 

1. Encourage and support tsunami education and outreach, training, and practice. 

2. Implement a comprehensive and ongoing tsunami preparedness community education and 

outreach program.  

3. Collaborate with local, state and federal planners and emergency managers for the purpose of 

developing a culture of preparedness supporting evacuation route planning and other land use 

measures that minimize risk and maximize resilience from tsunami events. 

 

Debris Management 

 

The County will: 

1. Identify and work to secure the use of suitable areas within the Tsunami Inundation Zone for short 

and long-term, post-disaster debris storage, sorting and management. 

2. Work with other public and private entities to establish mutual aid agreements for post-disaster 

debris removal and otherwise plan for needed heavy equipment in areas which may become 

isolated due to earthquake and tsunami damage. 

 

Hazardous Materials 

 

The County will: 

1. Limit or prohibit new hazardous facilities within tsunami inundation zones. Where limiting or 

prohibiting such facilities is not practical, require adequate mitigation measures consistent with 

state and federal requirements. 

 

Goal 11: Public Facility and Services  

The County will: 

1. Consider and address tsunami risks and evacuation routes and signage when planning, developing, 

improving, or replacing public facilities and services. 
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Goal 12: Transportation 

The County will: 

1. Develop multi-use paths that both enhance community livability and serve as tsunami evacuation 

routes. 

2. Coordinate evacuation route and signage planning in conjunction with existing or proposed 

transportation system plan pedestrian and bicycle route planning efforts. 

3. Locate new transportation facilities outside the tsunami inundation zones where feasible. 

4. Where feasible design and construct new transportation facilities to withstand a Cascadia event 

earthquake and be resistant to the associated tsunami. 

 

Goal 14: Urbanization 

The County will: 

1. Limit the allowable uses on property in the tsunami hazard area vacated as the result of a 

community growth boundary expansion to relocate existing development. Such limitations shall 

include permitting only low risk uses, or requiring uses which implement adequate protection or 

mitigation measures for seismic and tsunami hazards. 

2. Plan for the location or relocation of critical facilities outside of tsunami hazard area when 

conducting the land needs analysis. 

 

Map Amendments 

 
a. DOGAMI Tsunami Inundation Map (TIM): Communities should adopt the map, or maps in the 

DOGAMI Tsunami Inundation Map (TIM) Series applicable to their jurisdiction as a part of the 

comprehensive plan inventory, as they provide the essential information for defining tsunami risk. 

The TIMs include five inundation scenario areas including small, medium, large, extra-large, and 

extra extra-large tsunami events. The TIMs will typically be referenced in the natural hazards 

element of the comprehensive plan, and will also be used as the basis for establishing the 

boundaries of a Tsunami Hazard Overlay zone. The TIMs may also be referenced in plan policies 

and/or the overlay zone for purposes of differentiating between areas of higher versus lower risk.  

 

b. Tsunami Hazard Overlay Zone Map (THO): The overlay zone map(s) should be developed using the 

applicable DOGAMI Tsunami Inundation Maps or TIMs. In developing the overlay map it is 

recommended that the overlay area include all five inundation scenarios identified on the TIMs (S, 

M, L, XL, and XXL) which would ensure that life/safety and evacuation route planning and 

development are adequately addressed. Other land use resilience strategies and requirements 

included within the overlay zone, which are not life safety or evacuation related, may be applied 

within a subset of the overlay to smaller inundation scenario areas subject to the community’s risk 

tolerance and application of mitigation measures. The map(s) should be adopted in the form of an 

amendment to the official zoning map for the community. 
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c. Tsunami Evacuation Facilities Improvement Plan Maps: The Tsunami Evacuation Facilities 

Improvement Plan will typically include a map or maps that identify designated evacuation routes, 
assembly areas and other components of the local evacuation system. This map would be included 
in the adoption of the overall Tsunami Evacuation Facilities Improvement Plan. The Tsunami 
Evacuation Facilities Improvement Plan should, in turn, be incorporated into the community’s 
comprehensive plan or transportation system plan, as appropriate. 
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Section 3.580 Tsunami Hazard Overlay Zone (TH) 
 

(1) PURPOSE: The purpose of the Tsunami Hazard Overlay Zone is to increase the resilience of the 

community to a local source (Cascadia Subduction Zone) tsunami by establishing standards, 

requirements, incentives, and other measures to be applied in the review and authorization of 

land use and development activities in areas subject to tsunami hazards. The standards 

established by this section are intended to limit, direct and encourage the development of land 

uses within areas subject to tsunami hazards in a manner that will: 

a. Reduce loss of life; 

b. Reduce damage to private and public property; 

c. Reduce social, emotional, and economic disruptions; and 

d. Increase the ability of the community to respond and recover. 

Significant public and private investment has been made in development in areas which are now 

known to be subject to tsunami hazards. It is not the intent or purpose of this section to require 

the relocation of or otherwise regulate existing development within the Tsunami Hazard Overlay 

Zone. However, it is the intent of this section to control, direct and encourage new development 

and redevelopment such that, over time, the community’s exposure to tsunami risk will be 

reduced. 

 

(2) APPLICABILITY: All lands identified as subject to inundation from the XXL magnitude local source 

tsunami event as set forth on the applicable Tsunami Inundation Map(s) (TIM) published by the 

Oregon Department of Geology and Mineral Industries (DOGAMI) are subject to the 

requirements of this section. 

 

(3) DEFINITIONS: 
“Essential Facilities” means: 

a. Hospitals and other medical facilities having surgery and emergency treatment 

areas; 

b. Fire and police stations; 

c. Tanks or other structures containing, housing or supporting water or fire- 

suppression materials or equipment required for the protection of essential or 

hazardous facilities or special occupancy structures; 

d. Emergency vehicle shelters and garages; 

e. Structures and equipment in emergency preparedness centers; and 

f. Standby power generating equipment for essential facilities. 

 

“Hazardous Facility” means structures housing, supporting or containing sufficient 

quantities of toxic or explosive substances to be of danger to the safety of the public if 

released.  For purposes of this section, utility facilities are exempt from this definition.. 

 

“Special Occupancy Structures” means 

g. Covered structures whose primary occupancy is public assembly with a capacity 
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greater than 300 persons; 

h. Buildings with a capacity of greater than 250 individuals for every public, private or 

parochial school through secondary level or child care centers; 

i. Buildings for colleges or adult education schools with a capacity of greater than 500 

persons; 

j. Medical facilities with 50 or more resident, incapacitated persons not included in 

subsection (a) through (c) of this paragraph; 

k. Jails and detention facilities; and 

l. All structures and occupancies with a capacity of greater than 5,000 persons. 
(Note: The above definitions are taken from ORS 455.446) 

 

“Substantial Improvement” means any repair, reconstruction, or improvement of a 

structure which exceeds 50 percent of the real market value of the structure. 

 

“Tsunami Vertical Evacuation Structure” means a building or constructed earthen mound 

that is accessible to evacuees, has sufficient height to place evacuees above the level of 

tsunami inundation, and is designed and constructed with the strength and resiliency 

needed to withstand the effects of tsunami waves. 

 

“Tsunami Inundation Maps (TIMs)” means the map, or maps in the DOGAMI Tsunami 

Inundation Map (TIM) Series, published by the Oregon Department of Geology and Mineral 

Industries, which cover(s) the area within Tillamook County. 

 

 

(4) USES: In the Tsunami Hazard Overlay Zone, except for the prohibited uses set forth in subsection 

(5), all uses permitted pursuant to the provisions of the underlying zone may be permitted, 

subject to the additional requirements and limitations of this section.applicable supplemental 

standards of the Tillamook County Land Use Ordinance. 

 

(5) PROHIBITED USES: Unless authorized in accordance with subsection (6), the following uses are 

prohibited in the specified portions of the Tsunami Hazard Overlay Zone: 

a. In areas identified as subject to inundation from the LARGE (L) magnitude local source 

tsunami event as set forth on the Tsunami Inundation Map (TIM), the following uses are 

prohibited: 

i. Hospitals and other medical facilities having surgery and emergency treatment 

areas. 

ii. Fire and police stations. 

iii. Structures and equipment in government communication centers and other 

facilities required for emergency response. 

iv. Buildings with a capacity greater than 250 individuals for every public, private or 

parochial school through secondary level or child care centers. 
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v. Buildings for colleges or adult education schools with a capacity of greater than 

500 persons.  

v.vi. Jails and detention facilities. 

Jails and detention facilities. 

 

b. In areas identified as subject to inundation from the MEDIUM (M) magnitude local 

source tsunami event as set forth on the Tsunami Inundation Map (TIM), the following 

uses are prohibited: 

i. Tanks or other structures containing, housing or supporting water or fire- 

suppression materials or equipment required for the protection of essential or 

hazardous facilities or special occupancy structures. 

ii. Emergency vehicle shelters and garages. 

iii. Structures and equipment in emergency preparedness centers. 

iv. Standby power generating equipment for essential facilities. 

v. Covered structures whose primary occupancy is public assembly with a capacity 

of greater than 300 persons. 

vi. Medical facilities with 50 or more resident, incapacitated patients. 

 

c. Notwithstanding the provisions of Article 7, the requirements of this subsection shall 

not have the effect of rendering any lawfully established use or structure 

nonconforming. 

 

(6) Use Exceptions. A use listed in subsection (5) of this section may be permitted upon 

authorization of a Use Exception in accordance with the following requirements: 

a. Public schools may be permitted upon findings that there is a need for the school to be 

within the boundaries of a school district and fulfilling that need cannot otherwise be 

reasonably accomplished. 

b. Fire or police stations may be permitted upon findings that there is a need for a 

strategic location. 

c. Other uses prohibited by subsection (4) of this section may be permitted upon the 

following findings: 

i. There are no reasonable, lower-risk alternative sites available for the proposed 

use; 

ii. Adequate evacuation measures will be provided such that life safety risk to 

building occupants is minimized; and, 

iii. The buildings will be designed and constructed in a manner to minimize the risk 

of structural failure during the design earthquake and tsunami event. 

(7) Applications, review, decisions, and appeals for Use Exceptions authorized by this subsection 

shall be in accordance with the requirements for a Type III procedure as set forth in Article 10.  

(7) (8) Evacuation Route Improvement Requirements. Except single family and two-family 

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

divisions in the Tsunami Hazard Overlay Zone shall incorporate evacuation measures and 
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improvements, including necessary vegetation management, which are consistent with and conform 

to the adopted Tsunami Evacuation Facilities Improvement Plan. Such measures shall include: 

a. On-site improvements: 

i. Improvements necessary to ensure adequate pedestrian access from the 

development site to designated evacuation routes designated in the Tsunami 

Evacuation Facilities Improvement Plan in all weather and lighting conditions. 

ii. Frontage improvements to designated evacuation routes that are located on or 

contiguous to the proposed development site, where such improvements are 

identified in the Tsunami Evacuation Facilities Improvement Plan.. Such 

improvements shall be proportional to the evacuation needs created by the 

proposed development. 

iii. Where identified in the Tsunami Evacuation Facilities Improvement Plan as the 

only practicable means of evacuation, Ttsunami evacuation structure(s) of 

sufficient capacity to accommodate the evacuation needs of the proposed 

development where determined under a Type III review to be proportional to 

the evacuation needs created by the proposed development.. 

b. Off-site improvements: Improvements to portions of designated evacuation routes that 

are needed to serve, but are not contiguous to, the proposed development site, where 

such improvements are identified in the Tsunami Evacuation Facilities Improvement 

Plan.. Such improvements shall be proportional to the evacuation needs created by the 

proposed development. 

c. Evacuation route signage consistent with the standards set forth in the Tsunami 

Evacuation Facilities Improvement Plan. Such signage shall be adequate to provide 

necessary evacuation information consistent with the proposed use of the site. 

d. Evacuation route improvements and measures required by this subsection shall include, 

at a minimum, the following: 

i. Improved streets and/or all-weather surface paths of sufficient width and grade 

to ensure pedestrian access to designated evacuation routes in all lighting 

conditions; 

ii. Improved streets and paths shall provide and maintain horizontal clearances 

sufficient to prevent the obstruction of such paths from downed trees and 

structure failures likely to occur during a Cascadia earthquake; and 

iii.ii. Such other improvements and measures identified in the Tsunami Evacuation 

Facilities Improvement Plan.. 

e. When it is determined that improvements required by this subsection cannot be 

practicably accomplished at the time of development approval, payment in lieu of 

identified improvements shall be provided in accordance with [cite applicable section of 

code establishing standards and requirements for payment-in-lieu]. 

 

(8) Tsunami Evacuation Structures 

a. All vertical tsunami evacuation structures shall be of sufficient height to place evacuees 

above the level of inundation for the XXL local source tsunami event. 
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b. Tsunami evacuation structures are not subject to the building height limitations of this 

ordinancechapter. 

 

(9) Flexible Development Option 

a. The purpose of the Flexible Development Option is to provide incentives for, and to 

encourage and promote, site planning and development within the Tsunami Hazard 

Overlay Zone that results in lower risk exposure to tsunami hazard than would 

otherwise be achieved through the conventional application of the requirements of this 

chapter. The Flexible Development Option is intended to: 

i. Allow for and encourage development designs that incorporate enhanced 

evacuation measures, appropriate building siting and design, and other features 

that reduce the risks to life and property from tsunami hazard; and 

ii. Permit greater flexibility in the siting of buildings and other physical 

improvements and in the creation of new lots and parcels in order to allow the 

full realization of permitted development while reducing risks to life and 

property from tsunami hazard. 

b. The Flexible Development Option may be applied to the development of any lot, parcel, 

or tract of land that is wholly or partially within the Tsunami Hazard Overlay Zone. 

c. The Flexible Development Option may include any uses permitted outright or 

conditionally in any zone, except for those uses prohibited pursuant to subsection (5) of 

this section. 

d. Overall residential density shall be as set forth in the underlying zone or zones. Density 

shall be computed based on total gross land area of the subject property, excluding 

street right-of-way. 

e. Yards, setbacks, lot area, lot width and depth, lot coverage, building height and similar 

dimensional requirements may be reduced, adjusted or otherwise modified as 

necessary to achieve the design objectives of the development and fulfill the purposes 

of this section. 

f. Applications, review, decisions, and appeals for the Flexible Development Option shall 

be in accordance with the requirements for a Type II procedure as set forth in Article 10. 

g. Approval of an application for a Flexible Development Option shall be based on findings 

that the following criteria are satisfied: 

i. The applicable requirements of sub-paragraphs (b) and (d) of this subsection are 

met; and 

ii. The development will provide tsunami hazard mitigation and/or other risk 

reduction measures at a level greater than would otherwise be provided under 

conventional land development procedures. Such measures may include, but 

are not limited to: 

1. Providing evacuation measures, improvements, way finding techniques 

and signage; 

2. Providing tsunami evacuation structure(s) which are accessible to and 

provide capacity for evacuees from off-site; 

Formatted: Not Highlight



TCLUO Section 3.580 Tsunami Hazard Overlay Zone (TH) 

6 
 

3. Incorporating building designs or techniques which exceed minimum 

structural specialty code requirements in a manner that increases the 

capacity of structures to withstand the forces of a local source tsunami; 

and 

4. Concentrating or clustering development in lower risk portions or areas 

of the subject property, and limiting or avoiding development in higher 

risk areas. 
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Plan Development 

This plan was developed with help from Ecology and Environment, Inc. and the Oregon 
Department of Land Conservation and Development. Input was received from:  

Tillamook County 

■ … 

Cape Lookout State Park 

■ … 

Cape Meares 

■ … 

Neskowin 

■ … 

Netarts 

■ … 

Oceanside 

■ … 

Pacific City/Woods 

■ … 

Sand Lake 

■ … 

Tierra Del Mar 

■ … 

Funding 

Financial assistance for this plan was provided in part by the Coastal Zone 
Management Act of 1972, as amended, administered by the Office of Coastal 
Management, National Oceanic and Atmospheric Administration, and the Oregon 
Coastal Management Program, Department of Land Conservation and Development. 
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1  Introduction 

1.1  General Introduction 
Communities within Tillamook County (County), including Barview/Twin Rocks, Cape 
Lookout State Park, Cape Meares, Neskowin, Netarts, Oceanside, Pacific City/Woods, 
Sand Lake, and Tierra Del Mar; are 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 and 
tsunami. The TIMs display five scenarios, labeled as “T-shirt sizes” (i.e., S, M, L, XL, 
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 
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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 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  Whole Community 
Every person who lives in, works in, or visits the County (including access and 
functional needs populations) 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.  

 
 

 

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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2  Tsunami Risk and Vulnerability 

See Appendix C for the full Tsunami Risk and Vulnerability Assessment. 

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 County 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 20 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 individual’s ability to evacuate and may increase the time needed 
to evacuate. 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.  

■ 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 individual’s ability to evacuate.  

■ Liquefaction: Similar to landslides, liquefied soils may result in damaged and 
unstable roads, bridges, and walking trails that present added barriers to an 
individual’s ability 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 traffic jams that 



Tillamook County, Oregon DLCD Tsunami Evacuation Planning 
 Tsunami Evacuation Facilities Improvement Plan 
 

4 

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  Beat the Wave Analysis 
The “Beat the Wave” (BTW) analysis developed 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 County, including 
the TIMs, Tsunami Evacuation Brochures, and, more recently, BTW maps. Throughout 
this plan, these products and analyses are referenced and they identify areas within the 
County 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. 

2.2.1  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.  

2.2.2  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. 

2.2.3  Beat the Wave Maps 
DOGAMI has also recently completed (in 2018) the BTW 
tsunami evacuation modeling for the County, 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 
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See Appendix A and DOGAMI’s Tsunami Evacuation Analysis of Tillamook County, 
Oregon, for more information. 

2.2.4  Earthquake Damage Maps 
Studies completed by DOGAMI provide detailed risk assessments for natural hazards 
affecting coastal 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. 

See DOGAMI’s Natural Hazard Risk Report for Coastal Portions of Tillamook County, 
Oregon for more information. 

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. 

Refer to Tillamook County Tsunami Risk and Vulnerability Assessment for more 
information.  

2.3.1  Critical/Essential Facilities 
The following critical/essential facilities are within the XXL model: 

■ Public facilities and infrastructure 
● General facilities 

 Rockaway Beach City Hall and Public Works 
● Law Enforcement 

 Coast Guard Station – Tillamook  
 Rockaway Beach Police Department  

● Fire Services 
 Nestucca RFPD Neskowin #84 
 Nestucca RFPD Pacific City Station #82 
 Nehalem Volunteer Fire Department/City Hall  

● Water treatment 
 Bay City Water Treatment  
 Rockaway Beach Water Treatment Plant 

● Major transportation facilities 
 Bay City Public Works 
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2.3.2  Demographics 
According to Portland State University’s Population Research Center, 26,395 people 
lived in the County in 20182 and there is expected to be a slight increase (0.6%) in the 
Average Annual Growth Rates for the County through 20353.  

A report developed by the Department of Human Services (2018)4 compiled information 
on the characteristics and economic and health indicators of each county in Oregon. 
The following information was compiled for the whole County and may have relevance 
to tsunami evacuation improvement needs: 

■ Poverty rate: 17.4% (statewide rate: 16.2%) 
■ Unemployed rate: 4.8% (statewide rate: 7.0%) 
■ Rate of homeownership: 72.4% (statewide rate: 61.3%) 
■ Persons with self-reported disability: 18% (statewide rate: 14.4%) 
■ Households with retirement income: 25.6% (statewide rate: 19.2%) 
■ Households with social security income: 45.9% (statewide rate: 32.2%) 

2.3.3  Population Estimates 
Tsunami evacuation is of greatest concern to populations residing or working within the 
inundation zone. Table 1 illustrates the estimated populations within the inundation 
zone.  

Table 1 Population Estimates 

Community 
Total 

Population 
Population  
within XXL  Population over 65  

Bay City 1,590 291 64 

Bayside Gardens 739 404 110 

Cape Meares* 115 81 36 

Garibaldi  833 317 80 

Idaville 296 116 41 

Manzanita 263 375 150 

Neahkahnie  72 53 25 

 
 

 

2 Portland State University, College of Urban & Public Affairs: Population Research Center. 2018. 
Certified Population Estimates, July 1, 2017. https://www.pdx.edu/prc/population-reports-estimates  
3 Portland State University, College of Urban & Public Affairs: Population Research Center. 2018. 
Coordinated Population Forecast 2015 through 2065. 
https://www.pdx.edu/prc/sites/www.pdx.edu.prc/files/Tillamook_Report_201703_2017_Proposed.pdf  
4 Office of Business Intelligence & the Office of Forecasting, Research, and Analysis (DHS/OHA). 2017. 
DHS County Quick Facts. URL: www.oregon.gov/DHS/ABOUTDHS/DataDocuments/County-QuickFacts-
2017.pdf.  
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Community 
Total 

Population 
Population  
within XXL  Population over 65  

Nehalem 463 65 8 

Neskowin* 193 120 49 

Netarts* 881 193 64 

Oceanside* 330 15 7 

Pacific City* 964 656 195 

Rockaway Beach 1,303 1,220 378 

Tillamook 5,078 976 163 

Tillamook County 343 2,112 567 

Wheeler 1,590 58 12 

*Communities included in this TEFIP.  

 

Because population estimates are based on census data, only resident populations are 
reflected and not transient populations (e.g., second homes, recreational vehicle [RV] 
parks). 

2.3.4  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, the elderly, children) 

■ 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 are located outside 
of the inundation zone. Nonetheless, 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. 

DOGAMI has recently completed a socioeconomic analysis of the tsunami inundation 
zone within the County. The research identified numbers of permanent residents, 
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employment statistics, numbers of individuals with disabilities, and those with limited-
English proficiency. 

Refer to Appendix D for additional information.  

2.3.5 Housing 
According to the 2017 Tillamook County Multi-Jurisdictional Hazard Mitigation Plan5, 
66.1% of the housing stock in Tillamook County was built pre-1990, before seismic 
standards were put into place. This could have implications for sheltering needs after a 
CSZ earthquake and tsunami event, meaning more people could be displaced following 
an event beyond those in the tsunami inundation zone due to extensive earthquake 
damage in the communities. 

2.5  Conclusions 
Vulnerability related to loss of life to a tsunami in the County is relatively low in some 
areas (e.g., Oceanside), while relatively high in other areas (Neskowin, Pacific City). 
Those that occupy the zone may require additional infrastructure improvements to 
ensure they have enough time to reach high ground before the first tsunami wave, and 
the majority of critical facilities are located outside of the zone.  

Additionally, the County 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).  

Education efforts that recognize demographic differences (e.g. age, living situation, and 
resident vs. tourist) may be the best course of action for the County and its 
communities. Specifically, evacuation improvement efforts focused on communicating to 
and supporting visitors and populations over 65 years of age would be the most 
beneficial strategies for these communities. 

 
 

 

5 Tillamook County, 2017. Tillamook County Multi-Jurisdictional Hazard Mitigation Plan, 2017. 
https://www.co.tillamook.or.us/gov/ComDev/NHMP/PlanFiles/FULL9_7_17.pdf 
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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: 

■ Existing facility assessments: The planning team engaged in a desktop 
analysis of existing facilities to determine gaps. This was followed up by a site 
visit conducted by the planning team to ensure all existing facilities had been 
accounted for.  

■ Identification of needed improvements: The site visit 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 DOGAMI’s BTW modeling, to ensure 
project need and feasibility.  

■ Prioritization of needed improvements: Following the identification of needed 
improvements, the planning team reviewed the list of proposed projects and 
prioritized them (high, medium, low) based upon the project’s perceived 
effectiveness and feasibility (measured by capacity, administrative control, and 
political considerations). This resulted in the prioritized project alternatives 
identified in the rest of this section.  

 

See Community-Specific Annexes for more information about Evacuation Facility 
Assessments and Recommendations.  

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. The Community-Specific Annexes highlight recommended 
evacuation improvement projects throughout the communities. 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 
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4  Implementation Resources and Evacuation Projects 

4.1  Design and Construction Standards 
Below is a list of resources related to Evacuation Facility Design and Construction 
Standards, applicable for a variety of projects suggested in the sections above: 

■ Bicycle and pedestrian design: 
● Oregon Department of Transportation. 2011. Oregon Bicycle and 

Pedestrian Design Guide, 3rd Edition. Oregon Highway Design Manual 
Appendix L. 

■ Design requirements and ideas for wayfinding signage: 
● Portland Urban Architecture Research Lab. 2014. "Up and Out" Oregon 

Tsunami Wayfinding Research Project: Final Project Report and Guidance 
Document. 

● Portland Urban Architecture Research Lab. 2015. "Up and Out 2" Oregon 
Tsunami Wayfinding Research Project: A Study in Seaside and 
Warrenton. 

● DOGAMI. 2003. OFR-03-06 Tsunami Sign Placement Guidelines. 
● Office of Emergency Management and DOGAMI. 2018. Oregon Tsunami 

Evacuation Wayfinding Guidance. 
■ Vertical evacuation structures: 

● Applied Technology Council. 2012. FEMA Guidelines for Design of 
Structures for Vertical Evacuation from Tsunamis, Second Edition. 
Prepared for the Federal Emergency Management Agency and National 
Oceanic and Atmospheric Administration. FEMA P-646. April 2012. 

● Chock, G. 2016. Design for Tsunami Loads and Effects in the ASCE 7-16 
Standard. Journal of Structural Engineering: 142 (11). (International 
Building Code standards) 

● Applied Technology Council. 2009. Vertical Evacuation from Tsunamis: A 
Guide for Community Officials. Prepared for the Federal Emergency 
Management Agency, National Oceanic and Atmospheric Administration. 
June 2009. 

4.2  Tsunami Evacuation Wayfinding Signage 
A tsunami escape wayfinding system informs people what to do and when to do it. The 
system is designed to make the process clear and efficient before, during, and after a 
tsunami. Prime elements to include in wayfinding improvements are: 

■ Awareness kiosks 
■ Tsunami hazard zone signs 
■ Tsunami evacuation route signs 
■ Zone thresholds (entering/leaving) 
■ Assembly areas 
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For different populations, such as people with disabilities and the many unprepared 
tourists during the spring and summer seasons, special escape sequences and patterns 
provide innovative wayfinding solutions for tsunami evacuation. These populations 
include elderly, disabled, children, visitors in hotels, RV park visitors, etc. 

For implementation of any wayfinding improvements, it is important to consider:  

■ Cost 
■ Ease of construction/implementation 
■ Aesthetic style 
■ Complexity of technological requirements 
■ Media 
■ Purpose 

Tsunami Escape Wayfinding is Human Wayfinding in high stress situations that requires 
additional instruments, means, and techniques to find safe ground in a limited period of 
time, potentially at night or during difficult weather conditions. 

4.2.1  Sign Type Selection 
Signage can be two-dimensional, but also can include technological/sensory signals 
(e.g., sound, light)—an important concept when considering access and functional 
needs populations. When selecting a sign as a part of a signage system, the following 
elements should be considered: 

■ Basic function and visibility of signage 
■ Signage technology applied 
■ Position in space, method of fixing 
■ Size in relation to reading distance 
■ Illumination 
■ Requirements for impaired users 
■ Level of vandal resistance 

Refer to Community-Specific Annexes for locations of existing signage.  

4.3  Financing Strategies 
Cost estimates for the tsunami evacuation improvement projects identified in this plan 
are general and may not reflect precise costs. Resources to develop facility 
improvement cost estimates can be found at the following links: 

■ American Association of Cost Engineers – requires membership or payment 
(https://web.aacei.org/resources) 

■ Whole Building Design Guide – Cost Estimating 
(http://www.wbdg.org/design/dd_costest.php)  
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■ American Association of State Highway and Transportation Officials - Practical 
Guide to Cost Estimating, requires membership or payment 
(https://bookstore.transportation.org/collection_detail.aspx?ID=122)  

■ FEMA Cost Estimating Format (https://www.fema.gov/public-assistance-cost-
estimating-format-standard-operating-procedure)  

■ Disaster Recovery Reform Act (https://www.fema.gov/news-
release/2018/10/05/disaster-recovery-reform-act-2018-transforms-field-
emergency-management)  

4.3.1  Questions to Ask 
In identifying projects to move forward with, it is important to bear in mind the following 
questions: 

■ Do citizens consider this to be an important public issue that requires a public 
remedy? 

■ Who directly benefits from the design, construction, and operation of these 
assets? 

■ Who indirectly benefits from the presence of these assets when not needed for 
an emergency? 

■ Do citizens have a preference among the various options available to finance the 
infrastructure investment? 

■ Is the scale of the need within the means of the community to finance or is 
outside assistance necessary? 

■ Should different strategies be used to elicit funding from seasonal vs. year-round 
residents? 

■ Is needed infrastructure within the jurisdiction/control of the community, or is 
there a need to engage other units or levels of government? 

■ Is there a way to fit improvements into existing programs or needs? 

The following tools are most likely to succeed for enhancing a community’s evacuation 
route system6: 

■ Using existing rights-of-way,  
■ Negotiating/purchasing easements, and  
■ Purchasing new rights-of-way. 

In addition, the construction of evacuation facilities should consider the following: 

■ Determining the most effective location, 
 

 

 

6 Oregon Department of Land Conservation and Development. 2018. Tsunami Land Use Guide, Chapter 
5, Tip. 
https://www.oregon.gov/LCD/OCMP/docs/Publications/TsunamiLandUseGuide_FINAL_062718.pdf  
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■ Determining co-benefits to access additional funding streams, and 
■ Determining design and construction standards applicable to specific project.  

5  Education, Outreach, and Training 

In tsunami areas, it is crucial to support an ongoing sustained tsunami public education 
program in order to ensure effective evacuation and save lives. This section presents 
guidance for creating pre-disaster education and outreach activities to educate the 
public about appropriate actions to take when natural signs (i.e., ground shaking) 
indicate a tsunami is imminent or when a tsunami warning message has been issued.  

Residents, homeowners, business owners, and tourists alike benefit from educational 
activities that increase their awareness of local hazards. These educational activities 
can and should be combined with other, existing hazard education programs, such as 
earthquake preparedness, when possible. 

5.1  News and Social Media 
Traditional local media outlets (TV, radio, newspaper, etc.), public social media 
accounts, and other local websites (e.g., the Chamber of Commerce) should be utilized 
as appropriate to announce community training events and provide public service 
announcements (PSAs) regarding tsunami evacuation. 

5.1.1  News Organizations 
Developing a working relationship with local newspapers and radio is an effective mode 
of communicating with the public.  

Recommended Action 

■ Work with additional local newspapers and radio stations to announce 
tsunami awareness events and provide community education information and 
resources. Additional local service providers include the following: 

Source Service Provider Setting 
Radio  KCST (106.9 FM) – Coast Radio 

 KTCB (89.5 FM) – Coast Community Radio 
 K282BV (104.3 FM) – Coast Community Radio 

 Pre-Incident 
 Post-Incident 

Television  Standard television stations (PBS, ABC, CBS, 
NBC, FOX) 

 Pre-Incident 
 Post-Incident 

Newspaper  Tillamook Headlight Herald (weekly)  Pre-Incident
Websites and 
Social Media  

 Tillamook County Website and Social Media 
 Tillamook County Pioneer (daily news)

 Pre-Incident 
 Post-Incident

Community 
Boards 

 Post Office 
 Public Library 
 Events Center 
 Justice Center 
 City Hall  

 Pre-Incident 
 Post-Incident 
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Resources  

■ Tsunami Emergency Guidebook for Oregon Mass Media, Oregon Emergency 
Management, September 2007: 
http://www.oregongeology.org/tsuclearinghouse/resources/pdfs/OregonTsuna
miMediaBinder_final_6_20_07.pdf 

5.1.2  Social Media 
Social media’s role in emergency 
communication has grown over the past 
several years, not only as a major channel 
for broadcasting emergency information 
but also as a means of engaging and 
conversing with the public during all 
emergency mission phases (i.e., 
protection, preparedness, mitigate, 
response, and recovery).  

Recommended Action 

■ Consistently incorporate tsunami education information into social media 
accounts, including the graphics used on tsunami evacuation signs. Social 
media accounts should be monitored to manage misinformation and rumor 
control. 

■ Develop working relationships with local bloggers and businesses to utilize 
their social media presence to retweet or copy posts so they reach a larger 
audience. 

■ Link social media accounts to OEM, FEMA, other County and Community 
sites so that there is continued information and feeds that help with keeping 
posts new and relevant. 

Resources  

■ FEMA Social Media and Emergency Preparedness Press Release: 
https://www.fema.gov/news-release/2018/04/16/social-media-and-
emergency-preparedness 

■ FEMA Social Media in Emergency Management Training: 
https://training.fema.gov/is/courseoverview.aspx?code=IS-42  

■ The Department of Homeland Security’s Innovative Uses of Social Media in 
Emergency Management: 
https://www.dhs.gov/sites/default/files/publications/Social-Media-EM_0913-
508_0.pdf  

Sample Social Media Posts 

The following sample social media posts have been developed by the National Weather 
Service and edited for use by the County and local communities. 

A tsunami-related post that was shared on the 
City of Cannon Beach’s Facebook page. 
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Facebook 

■ A tsunami can strike our coast at any time throughout the year. While they don’t 
happen very often, they pose a major threat to coastal communities within 
Tillamook County. Check out this video for things you can do to 
prepare: https://youtu.be/x0GX_kc7JZo #TsunamiPrep 

■ A tsunami can be very dangerous to life and property on the coast. It can 
produce strong and dangerous currents, rapidly flood the land and cause great 
destruction. Even small tsunamis can be dangerous. Strong currents can injure 
and drown swimmers and damage and destroy boats in harbors. 
Visit http://www.nws.noaa.gov/om/Tsunami/about.shtml #TsunamiPrep 

■ Because tsunamis are a threat in our community, you should include tsunami-
specific preparations in your emergency plan. Learn the evacuation routes, 
identify safe places and practice evacuating. 
Visit http://www.nws.noaa.gov/om/Tsunami/before.shtml #TsunamiPrep 

■ Do you live, work or play on the coast? Do you know our community’s tsunami 
risk? Our community has identified and mapped tsunami hazard and evacuation 
zones. Check out links to tsunami maps on this 
page http://nws.weather.gov/nthmp/maps.html or ask your local/state emergency 
management office or your local NWS forecast office for more info. 
#TsunamiPrep 

■ Official tsunami warnings are broadcast through local radio and TV, marine radio, 
wireless emergency alerts, NOAA Weather Radio, and National Oceanic and 
Atmospheric Administration (NOAA) websites. They may also come through 
outdoor sirens, local officials, text message alerts and telephone notifications. 
Learn about the four levels of tsunami alerts for the U.S. at: 
http://www.nws.noaa.gov/om/Tsunami/alerts.shtml. #TsunamiPrep 

Twitter 

■ If you live, work or play on the coast, you should prepare for a 
#tsunami https://youtu.be/x0GX_kc7JZo #TsunamiPrep 

■ A #tsunami, which may resemble a fast-rising flood, can be very dangerous to life 
& property http://www.nws.noaa.gov/om/Tsunami/about.shtml #TsunamiPrep 

■ At risk from #tsunamis? Plan for and practice 
evacuation. http://www.nws.noaa.gov/om/Tsunami/before.shtml #TsunamiPrep 

■ Live, work or play on the coast? Know your #tsunami risk & evacuation 
zones https://nws.weather.gov/nthmp/maps.html #TsunamiPrep 

■ Tsunami alerts come from many sources like @NOAA websites & @NOAA 
Weather Radio http://www.nws.noaa.gov/om/Tsunami/alerts.shtml  
#TsunamiPrep 

5.1.3  Websites 
Websites continue to play a large role in providing information and outreach activities to 
residents and tourists.  
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Recommended Action 

■ Include tsunami awareness information on Community websites in a 
prominent location, and use the website to announce tsunami-related 
community activities. Consider linking to relevant webpages from DOGAMI, 
Oregon Department of Land Conservation and Development (DLCD), NOAA, 
etc., rather than recreating the information. 

■ Develop working relationships with local businesses and organizations to 
include a link back to tsunami information to increase the website’s reach. 

5.2  Community Activities 
Community activities are a vital part of public education and outreach.  

Recommended Actions 

■ Hold at least one community-wide outreach or education activity annually.  
■ Provide educational and evacuation information at every State and County 

park.  
■ Develop community outreach materials, such as the following, to be 

distributed at community events: 
● Brochures containing zone and route information 
● Refrigerator magnets with preparedness information 
● Maps to be printed in phonebooks 
● Permanent posted material for hotels, rentals, restaurants, and other 

businesses 

5.2.1  Door‐to‐Door Education and Community‐wide Evacuation Drills 
The National Tsunami Hazard Mitigation Program studied which educational strategies 
work best for tsunami awareness in Seaside, Oregon (Connor 2005). Door-to-door 
outreach and evacuation drills were the most effective techniques according to polls for 
this study. This has been confirmed during recent events in Japan and Mexico where 
earthquake and evacuation drills are routinely used as a training technique. 

Recommended Action 

■ Develop Volunteer Educators who can go door-to-door to discuss tsunami 
awareness and safety with residents. These volunteers would be trained by 
and given brochures to hand out to residents. 

■ Conduct a community-wide tsunami evacuation drill using the Oregon Office 
for Emergency Management Tsunami Evacuation Drill Guidebook as a 
reference. 

Resources  

■ The Oregon Office for Emergency Management’s Tsunami Evacuation Drill 
Guidebook: 
https://www.oregon.gov/oem/Documents/Tsunami_Evacuation_Drill_Guidebo
ok.pdf 
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5.2.2  Run/Walk Event 
Events like the Cannon Beach Race the Wave provided an opportunity to build 
awareness of tsunami routes. Participants in the 5K and 10K Race the Wave fun 
run/walk/roll started on the beach, followed a scenic tsunami evacuation route through 
the City, and reached the finish line out of the tsunami inundation zone. A preparedness 
fair was held near the finish line for all participants and included food, games, and 
giveaways. 

Recommended Action 

■ Host a run/walk event that has participants race a tsunami evacuation route 
as a fun awareness event. 

■ Hold a preparedness fair at the end of the race. See section 5.2.3 below for 
additional information on preparedness fairs. 

Resources  

■ https://www.fema.gov/news-release/2015/09/08/know-your-tsunami-
evacuation-routes-race-wave-cannon-beach-or-sept-13 

■ Up and Out Oregon Tsunami Wayfinding Research Project Final Project 
Report & Guidance Document: 
https://www.oregon.gov/oem/Documents/Up_And_Out_Phase1.pdf 

5.2.3  Preparedness Fairs/Booth 
An emergency preparedness fair or a tsunami preparedness-focused booth at a 
community event can help educate community members and visitors about tsunami 
evacuation. A preparedness fair can feature many booths and activities. It can be held 
separately or combined with another event, such as a 5K run/walk, farmers market, or 
festival.  

Recommended Action 

■ Set up a booth about tsunami preparedness at local community events. 

Resources  

■ The American Red Cross and California Emergency Management Agency’s 
Disaster Preparedness Event Toolkit: 
https://www.redcross.org/content/dam/redcross/atg/Chapters/Division_2_-
_Media/Bay_Area/Bay_Area_-_PDFs/Preparedness_Event_Toolkit.pdf 
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5.2.4  Tsunami Quests 
A Tsunami Quest is an educational activity 
for families and children to learn about 
tsunamis and tsunami evacuation routes in 
a clue-directed hunt format. The Oregon 
Sea Grant is already using Tsunami Quests 
in Clatsop, Lincoln, and Coos Counties to 
help residents and visitors prepare for a 
major earthquake and tsunami. The “hunt” 
culminates in discovery of a box that holds 
a guest book so participants can record 
their achievement at completing the Quest. The goal is to encourage people to explore 
these routes for fun, so that they will be familiar with them in the event of a tsunami.  

Recommended Action 

■ Invite the Oregon Sea Grants Quest Coordinator to hold a workshop like the 
one highlighted in this video: https://youtu.be/TQvgSMiby7k.  

■ Develop a map and a series of educational clues that, when followed, lead 
the walkers to higher ground.  

■ Engage elementary or middle school students to develop the clues as a class 
exercise. 

■ Consider incorporating geocaches with preparedness information. 

Resources  

■ The 2017-18 Oregon Coast Quests Book: 
https://seagrant.oregonstate.edu/sgpubs/2017-18-oregon-coast-quests-book 

■ A video that describes the quest concept and how quests are used to teach 
coastal visitors and locals what to do in the event of a tsunami: 
https://youtu.be/TQvgSMiby7k. 

A sample Tsunami Quest placard with map and tsunami 
survival tips (Oregon Sea Grant 2017). 
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5.3  Schools and Childcare Facilities 
Empowering children with knowledge about tsunami hazards and evacuation routes can 
be an excellent motivator for families to 
become more aware and prepared. 
Tsunami education efforts can be 
incorporated into existing emergency 
exercises and trainings.  

5.3.1  Child‐Appropriate Trainings 
Many materials are available online for 
teachers to use in educating children about 
tsunamis. The Tommy Tsunami Coloring 
Book from the National Tsunami Warning 
Center is one example. 

Recommended Action 

■ Work with teachers to develop 
tsunami curriculum that is age 
appropriate. 

Resources  

■ The Washington Military Department, Emergency Management Division’s 
booklet “How the Smart Family Survived a Tsunami” for elementary children 
(K-6): 
https://www.mil.wa.gov/uploads/pdf/Publications/HowtheSmartFamilySurvived
aTsunami.pdf 

■ The Tommy Tsunami Coloring Book from the National Tsunami Warning 
Center: 
https://www.tsunami.noaa.gov/pdfs/tommy_tsunami_coloring_book.pdf 

■ San Diego County used an animated short film to educate kids about 
tsunamis: https://www.youtube.com/watch?v=UzR0Rt3i4kc 

■ NOAA’s Tsunami Education website: 
https://www.tsunami.noaa.gov/education.html#kids 

■ OEM’s Without Warning: 
https://www.oregon.gov/newsroom/pages/NewsDetail.aspx?newsid=1396  

5.3.2  Parent/Guardian Trainings and Workshops 
Children are not the only audience that can be reached through school activities—
parents and guardians attend many events at schools, providing ample opportunities to 
reach them with the tsunami preparedness message. 

Recommended Action 

■ Encourage schools to incorporate tsunami information into their back-to-
school nights or other gatherings where parents/guardians are present. 

The cover of the Tommy Tsunami Coloring book, 
available at: 
https://www.tsunami.noaa.gov/pdfs/tommy_tsunami_c
oloring_book.pdf.  
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5.3.3  Evacuation Drills 
Evacuation drills are effective in training students and children on what to do in the 
event of a tsunami. 

Recommended Action 

■ Encourage schools and childcare facilities to conduct evacuation drills, in 
conjunction with their earthquake drills, in the mapped tsunami evacuation 
zone. 

Resources  

■ The Oregon Office for Emergency Management’s Tsunami Evacuation Drill 
Guidebook: 
https://www.oregon.gov/oem/Documents/Tsunami_Evacuation_Drill_Guidebo
ok.pdf 

5.4  Senior Facilities 
Empowering seniors and their caregivers with knowledge about tsunami hazards and 
evacuation routes is important to ensure those who may have a tougher time 
evacuating due to physical limitations understand the importance of evacuating without 
delay and connecting with their neighbors for support. 

5.4.1  Senior Facility Workshops 
Senior facilities and their employees need tsunami evacuation education and training to 
ensure everyone knows when and how to evacuate in the event of a local earthquake 
and tsunami.  

Recommended Action 

■ Work with the senior facilities to host regular training sessions for employees and 
the seniors they care for.  

Resources 

■ Natural Disaster Awareness for Caregivers of Senior Citizens: Building Senior 
Resilience: http://centennialadultcare.com/wp-content/uploads/2015/03/Natural-
Disaster-Awareness-for-Caregivers-of-Senior-Citizens.pdf  

■ Disaster Preparedness Guide for Seniors and Caregivers: 
https://www.seniorliving.org/research/disaster-preparedness/  

5.5  Businesses 
CERT members trained under the WLEOG Public Outreach Program currently provide 
on-site training to local businesses and fraternal/faith based groups.  
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5.5.1  Business Workshops 
Businesses in the hazard zones may be owned, staffed, or frequented by customers 
who, like visitors, live outside the community and may not have been reached by the 
local outreach activities. Therefore, employers and their employees need tsunami 
evacuation education and training to ensure everyone knows when and how to 
evacuate in the event of a local earthquake and tsunami.  

Recommended Action 

■ Work with the Chamber of Commerce to host regular training sessions for 
business owners, sharing information with them, so they, in turn, could return 
to their businesses and host in-house training.  

■ Develop Volunteer Educators to conduct in-house trainings at local 
businesses for staff. 

■ Encourage businesses to perform seismic upgrades. 

Resources  

■ How to Prepare Your Business for the Next Tsunami (Hawaii specific, but 
useful information): 
http://tsunami.org/1about/pdfs/how_to_prepare_your_business_for_the_next_
tsunami.pdf  

5.5.2  Tsunami Quests for Businesses 
Tsunami Quest activities are not just for families and children, they can be used by 
businesses to educate their employees about tsunami preparedness. 

Recommended Action 

■ Encourage local businesses to utilize the Tsunami Quest activity (described 
above) as a “wellness event” for their employees. The activity may need to be 
adapted to be more appropriate for businesses. 

Resources  

■ The 2017-18 Oregon Coast Quests Book: 
https://seagrant.oregonstate.edu/sgpubs/2017-18-oregon-coast-quests-book 

■ A video that describes the quest concept and how quests are used to teach 
coastal visitors and locals what to do in the event of a tsunami: 
https://youtu.be/TQvgSMiby7k. 

■ Effective Emergency Preparedness Planning: Addressing the Needs of 
Employees with Disabilities: https://www.dol.gov/odep/pubs/fact/effective.htm 

5.6  Visitors/Recreationists 
Visitors and recreationists may spend a limited amount of time in tsunami prone 
communities, but they are still at risk. There are many ways to provide these temporary 
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residents with some education about the possibility of a tsunami and what to do if one 
happens. 

5.6.1  Education Materials 
The brochures and other handouts developed for community activities can be used to 
educate visitors about what to do and why.  

Recommended Action 

■ Place materials at the following locations: 
● Visitor centers 
● Information kiosks 
● Trail markers 
● Signs on beaches (particularly areas that are hard to evacuate from or 

in which the direction you need to evacuate to is not obvious) 

If printing materials on this scale is prohibitive, consider developing a catchy phrase and 
website link that individuals can go to in order to download the files.  

Resources  

■ The Disaster Response Guidebook for Hotels and Motels on Washington’s 
Coast, published by the Washington Military Department Emergency 
Management Division, includes information about a variety of disasters, 
including tsunamis: https://www.mil.wa.gov/uploads/pdf/emergency-
management/haz_hotelmotel_guidebook.pdf 

■ FEMA Website tsunami page with information about recognizing the signs: 
https://www.ready.gov/tsunamis 

5.6.2  Hotels, Motels, and Bed and Breakfasts 
Visitors staying overnight for the weekend or on an extended vacation may be 
unfamiliar with tsunamis. The handouts used for preparedness fairs and other events 
hold valuable information about tsunami 
evacuation that can be shared with 
temporary residents.  

Recommended Action 

■ Provide tsunami evacuation 
literature to local hospitality 
businesses. Request that they 
be permanently displayed in the 
lobby and hotel rooms, 
informing tourists of evacuation 
routes and general 
earthquake/tsunami awareness. The “Tsunami, The Great Waves” glossy educational 

brochure is available in a number of languages online at: 
http://itic.ioc-
unesco.org/index.php?option=com_content&view=article 
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Resources  

■ A glossy brochure is available in many languages from UNESCO, at: 
http://itic.ioc-
unesco.org/index.php?option=com_content&view=article&id=1169&Itemid=20
17 

■ Disaster Response Guidebook for Hotels and Motels on Washington’s Coast: 
https://www.mil.wa.gov/uploads/pdf/emergency-
management/haz_hotelmotel_guidebook.pdf 

5.7  Access and Functional Needs Populations 
You will need unique means of warning your community’s non-English speaking and 
deaf populations, and people with health or mobility issues may need to be transported 
out of the hazard area in a far-field event.  

5.7.1  Mobility Challenges 
Within mobility disabilities, there are several subcategories that should be taken into 
account when planning for tsunami evacuations, including: wheelchair users, 
ambulatory mobility disabilities, respiratory issues, and young children.  

Recommended Action 

■ Encourage residents to get to know their neighbors and whether they will 
need assistance evacuating.  

■ Encourage hospitals, doctors, and clinics to provide tsunami evacuation 
materials to their patients. 

■ Incorporate evacuation planning into CERT training.  

Resources  

■ To Define, Locate, and Reach Special, Vulnerable, and At-risk Populations in 
an Emergency: This CDC workbook is intended to provide public health and 
emergency preparedness planners with better ways to communicate health 
and emergency information to at-risk individuals with access and functional 
needs for all-hazards events through step-by-step instructions, resources 
guides and templates. 
https://emergency.cdc.gov/workbook/pdf/ph_workbookfinal.pdf 

■ This guidance from the U.S. Department of Health & Human Services Office 
of the Assistant Secretary for Preparedness and Response will introduce and 
connect you to available resources and inclusive strategies for integrating the 
access and functional needs of at-risk individuals into emergency 
preparedness, response, and recovery planning at all jurisdictional levels. 
https://www.phe.gov/Preparedness/planning/abc/Pages/afn-guidance.aspx 

■ Preparing for Disaster for People with Disabilities and other Special Needs 
https://www.fema.gov/media-library/assets/documents/897 
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5.7.2  Vision Impairment 
Individuals who experience partial or total vision loss, including night vision challenges, 
rely on their sense of touch and hearing to perceive their environment. After a CSZ 
event, when physical obstructions such as debris, road or sidewalk damage, and 
liquefaction changes the lay of the land, those who experience vision impairment may 
find it difficult to navigate to a location outside the tsunami zone without assistance. 

Recommended Action 

■ Incorporate lighting and reflective material on evacuation signs. 
■ Produce community information in larger text options. 

Resources  

■ American Council for the Blind: http://www.acb.org/large-print-guidelines  
■ American Foundation for the Blind: http://www.afb.org/info/reading-and-

writing/making-print-more-readable/35 

5.7.3  Limited‐English Proficiency 
Key to an individual’s ability to evacuate is access to information. Individuals with limited 
English proficiency may require additional guidance in their native language. 

Recommended Action 

■ Incorporate communication education materials, in appropriate native 
languages, into community events and websites. 

Resources  

■ The U.S. Department of Justice’s 2016 Tips and Tools for Reaching Limited 
English Proficient Communities in Emergency Preparedness, Response, and 
Recovery: https://www.justice.gov/crt/file/885391/download 

■ The U.S. Department of Health & Human Services’ Emergency Preparedness 
Resources for Persons with Limited English Proficiency (LEP): 
https://www.hhs.gov/civil-rights/for-individuals/special-topics/emergency-
preparedness/limited-english-proficiency/index.html 

5.7.4  Deaf or Hard of Hearing 
Individuals who are deaf or hard of hearing may not respond to verbal direction or hear 
warning sirens.  

Recommended Action 

■ Work with organizations who provide services to those who are deaf or hard 
of hearing to recognize the signs of a possible tsunami (i.e., ground shaking) 
and the necessity of evacuating immediately after the ground stops shaking. 

■ Encourage residents to get to know their neighbors and whether they will 
need non-verbal communication assistance.  
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Resources  

■ Emergency Preparedness for Individuals with Hearing Loss: A Family Guide, 
from the Vanderbilt Kennedy Center for Excellence in Developmental 
Disabilities: 
https://vkc.mc.vanderbilt.edu/assets/files/tipsheets/emprephearinglosstips.pdf 

■ The American Red Cross and NTID’s Disaster Preparedness and the Deaf 
Community — For the Deaf, Hard of Hearing and Latened Deaf: 
http://www.cidrap.umn.edu/sites/default/files/public/php/332/332_brochure.pdf 

5.8  Training and Exercises 
Trainings and exercises are an excellent tool to help solidify provided educational 
materials into action.  

Recommended Action 

■ Conduct yearly exercises with staff to encourage awareness around their 
responsibilities during and after a tsunami event. 

■ Conduct community exercises. 
■ Offer frequent trainings to local businesses and community organizations. 

5.9  Measuring Success 
Learning what the community’s awareness is about tsunamis through community 
surveys is an informative way to help guide education efforts.  

Recommended Action 

■ Distribute questionnaires bi-annually to measure the baseline of public 
awareness and preparedness and subsequent changes to determine program 
effectiveness and to revise efforts. Consider encouraging participation by 
utilizing a raffle prize related to emergency preparedness.  

Resources  

■ A sample Community Tsunami Awareness Survey is available here: 
http://kejian1.cmatc.cn/vod/comet/emgmt/community/media/documents/surve
y.pdf. 

6  Appendices 

■ Appendix A – Tsunami Risk and Vulnerability Assessment (includes Survey #1 
results) 

■ Appendix B – Survey Results 
■ Appendix C – Evacuation Improvement Project Identification Table 
■ Appendix D – DOGAMI Socioeconomic Analysis Summary 
■ Appendix E – Beat the Wave Maps 
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1 Introduction 

Areas within Tillamook County, Oregon are at risk of experiencing a tsunami generated 
by multiple sources, a distant seismic event (e.g., large earthquake in Japan) or a 
Cascadia Subduction Zone (CSZ) earthquake. These areas include: Cape Meares, 
Oceanside, Netarts, Cape Lookout State Park, Sand Lake, Tierra Del Mar, Pacific 
City/Woods, and Neskowin. 

Tillamook County is characterized by above-average populations of residents over 65 
years of age and large tourist and visitor populations – during spring and summer 
months. This risk and vulnerability assessment is designed to identify gaps in 
preparedness, mitigation, and response efforts required to ensure residents and visitors 
have feasible means to evacuate prior to a tsunami inundation.  

2 The Methodology 

2.1 Document and Data Review 
The majority of the findings in this vulnerability assessment were determined based 
upon the review of existing documents and data. A thorough review of pertinent 
documents and data was performed to provide a better understanding of the 
geographies, locations, and populations of concern. The sources utilized and/or 
referenced in this task include: 

■ Tillamook County Natural Hazard Mitigation Plan 
■ U.S. 2010 Census Data 
■ 2012-2016 American Community Survey (ACS) Data 
■ DOGAMI Beat the Wave mapping and data 
■ National Land Cover Database 

2.2 Stakeholder Feedback 
Prior to the development of this vulnerability assessment, an online survey was 
developed to gather feedback from residents and business owners within each 
community. The findings have been incorporated into the assessment to document local 
perception of risk, determine barriers to evacuation, and recommendations for 
improvement planning provided by the public. 

The survey was completed by 177 individuals with homes and businesses within and 
outside of the inundation zones. 65% of those surveyed indicated their homes were 
within the inundation zone, 30% were outside of the inundation zone, and 5% were 
unsure of their proximity to the inundation zone.  

2.3 GIS Analysis 
Urban areas were identified using National Land Cover Database (NLCD 2011) data 
classified as either Developed Low Density, Developed Medium Density or Developed 
High Density. These urban areas were then intersected with the 2010 Census Tract 
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population data to refine population estimates across each census tract. Population 
estimates assume an even distribution of the tract population across the areas identified 
as developed. These populated areas were then intersected with the XXL tsunami 
inundation scenario to see where populated areas might be impacted in the event of the 
XXL scenario. Population estimates are based on the proportionate quantity of people in 
the geographic portion of the urban area within the inundation zone.  

2.4 Methodology Constraints 
■ The conducted survey was completed by a small fraction of residents and the 

results may not be representative of the community at-large.  
■ Because population estimates are based on census data, only resident 

populations are reflected and not transient populations. 

3 The Risks 

For the purposes of this project, a risk assessment was performed 
to identify considerations related specifically to individuals’ ability 
to evacuate. Therefore, findings related to tsunami damage were 
not taken into account. As an example, a risk assessment within a 
Hazard Mitigation Plan may consider the hazard location as the 
area in which tsunami inundation is expected. However, this risk 
assessment identifies location considerations that may adversely 
affect one’s ability to safely evacuate (e.g., bridges, roadways 
running parallel to the coastline, etc.).  

3.1 Hazard Description 
The hazard being addressed by this assessment is a tsunami event that results in the 
need for community evacuation. A tsunami affecting areas within Tillamook County 
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 20 to 40 minutes following the earthquake, based on specific locations. 
Refer to Wave Arrival Time Maps in Appendix B for additional information.  

■ 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.  

3.2 Cascading Hazards 
A local earthquake resulting in a tsunami is likely to generate additional hazards that 
may further hinder an individual’s ability to evacuate and may increase the time needed 
to evacuate. Such examples include: 

■ Damage to buildings: Severe shaking, especially in areas of unconsolidated 
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 

Refer to the 
Tillamook County 
Natural Hazards 

Mitigation Plan for 
additional risk 
assessment 

findings. 
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masonry buildings and under-reinforced concrete buildings will be severely 
damaged or collapsed. Furnishings and equipment not securely fastened can 
cause injuries. In addition, manufactured homes may slide off their foundation 
following an earthquake. This will cause obvious damage to the structure but may 
also pose egress concerns if the structure falls into a street. 

■ 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 individual’s ability to evacuate.  

■ Liquefaction: Similar to landslides, liquefied soils may result in damaged and 
unstable roads, bridges, and walking trails that present added barriers to an 
individual’s ability 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 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. 

3.3 Geography  
Low-lying areas are inherently at a greater risk of experiencing tsunami inundation and 
a hindered ability for individuals to evacuate prior to a tsunami arrival. The following 
characteristics of Tillamook County’s geography increase the risk of evacuation-related 
concerns.  

DOGAMI Beat the Wave maps indicate the following locations and the surrounding area 
may be required to be evacuated following a CSZ event:  

■ Cape Meares – The vast majority of the Cape Meares community is within the 
XXL BTW model. This also includes Bayocean Dike, with the exception of high 
ground in the central area of the spit.   

■ Oceanside and Netarts – Large swaths of Oceanside and Netarts are within the 
inundation zone, but high ground is easily accessible throughout the communities.   

■ Cape Lookout State Park – The entirety of Cape Lookout State Park is within the 
inundation zone, with high ground present along Netarts Bay Road.   
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■ Sand Lake – The Sand Lake vicinity is largely within the inundation zone 
including large swaths of Sand Lake Recreation Area. Sandbeach Campground, 
and Whalen Island.   

■ Tierra Del Mar – The Tierra Del Mar community is entirely within the inundation 
zone east of Sandlake Road, with ample high ground to the eastern extent of 
east-west oriented streets.   

■ Pacific City/Woods – Large swaths of Pacific City/Woods are within the 
inundation zone with pockets of high ground located at Cape Kiwanda State Park, 
Hill Road, areas north of Sand Creek, and areas east of Brooten Road south of 
the bridge near Fisher Road.    

■ Neskowin – The Neskowin community is entirely within the inundation zone west 
of Highway 101.   

Refer to Appendix C for Beat the Wave maps.  

■ Buildings: The XXL model indicates that 5,167 buildings are exposed. Totals 
within the following communities represented the largest exposure risk: 

● Oceanside and Netarts – 326 buildings (18% of total stock) are within 
the tsunami inundation zone.   

● Pacific City/Woods – 1,355 (74% of total stock) buildings are within 
the tsunami inundation zone.   

● Neskowin - 508 buildings (77% of total stock) are within the tsunami 
inundation zone.   

■ Bridges: A CSZ earthquake may lead to damaged or collapsed bridges, leading 
to the creation of transportation “islands”.  

● Oceanside and Netarts – bridges out at Rice Creek, Whiskey Creek, 
and foot bridges within the RV park pose little added difficulty in finding 
high ground.  

● Cape Lookout State Park – bridges out at the logging road at park 
entrance, Cape Lookout trail, and the campground shortcut pose 
significant added difficulty in reaching high ground.  

● Neskowin – the geographic complexity of Neskowin presents 
evacuation difficulty from a number of bridges and it is anticipated that 
Neskowin may anticipate four separate “island” regions following a 
CSZ earthquake: South Beach, the Village, North Neskowin, and 
Winema. Key bridges of concern include: Neskowin Creek on South 
Beach Road, Kiwanda Creek at Salem Avenue, Hawk Street, and the 
Tsunami Trail.  

■ Hilly terrain: Numerous locations throughout the project area are characterized 
by hilly terrain that may present challenges for those who experience access and 
functional needs during an evacuation situation.  

● Cape Meares – Hilly terrain is of minimal concern 
in the Cape Meares vicinity, as the topography is 
charaterized by only slight climbs out of the 
inundation zone. An exception may be noted north 

Walking Pace: 
1.4 to 2.7  

miles per hour 
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of Bayocean Dike, but this terrain may actually be adventageous to 
seeking high ground.  

● Oceanside and Netarts – While Oceanside and Netarts are 
characterized by steep slopes, the terrain does not pose additional risk 
to reaching high ground, as ample high ground can be reached via 
existing road networks.  

● Cape Lookout State Park – Hilly terrain is a prominent feature of the 
land east of Netarts Bay Road/Whiskey Creek Road. High ground 
exists to the southeast of the park, but the terrain may lead to 
confusion that evacuees must climb the vegetative hillside.  

● Sand Lake – Sand Lake is largely characterized by its lowland 
features, but high ground along Galloway Road may be difficult to 
reach as the vegetative hillside contains numerous steep slopes.  

● Tierra Del Mar – Hilly terrain is of minimal concern in the Tierra Del 
Mar vicinity, as high ground is accessible on numerous paved roads.  

● Pacific City/Woods – While high ground is relatively ample throughout 
Pacific City/Woods, numerous areas do contain hilly terrain that may 
make evacuation more difficult. These locations include Cape Kiwanda 
State Natural Area, Sandlake Road near Sand Creek, and access 
roads to high ground along Hill Road.  

● Neskowin – Hilly terrain is a prominent feature of the land east of 
Highway 101 and may present difficulty in identifying adequate high 
ground for communities surrounding Neskowin. In addition, preferred 
evacuation routes in the community surrounding South Beach Road 
require navigating steep roads along Nescove Drive.  

3.4 Critical/Essential Facilities 
The following critical/essential facilities are within the XXL model: 

■ Public facilities and infrastructure 
● General facilities 

 Rockaway Beach City Hall and Public Works 
● Law Enforcement 

 Coast Guard Station – Tillamook  
 Rockaway Beach Police Department  

● Fire Services 
 Nestucca RFPD Neskowin #84 
 Nestucca RFPD Pacific City Station #82 
 Nehalem Volunteer Fire Department/City Hall  

● Water treatment 
 Bay City Water Treatment  
 Rockaway Beach Water Treatment Plant 

● Major transportation facilities 
 Bay City Public Works 
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Because population estimates are based on census data, only resident populations are 
reflected and not transient populations (e.g., snow birds, recreational vehicle [RV] 
parks). 

4 The People 

Tsunami evacuation is of greatest concern to populations residing or working within the 
inundation zone. The following table illustrates the estimated populations within the 
inundation zone.  

Community 
Total 

Population 
Population  
within XXL  Population over 65  

Bay City 1,590 291 64 

Bayside Gardens 739 404 110 

Cape Meares* 115 81 36 

Garibaldi  833 317 80 

Idaville 296 116 41 

Manzanita 263 375 150 

Neahkahnie  72 53 25 

Nehalem 463 65 8 

Neskowin* 193 120 49 

Netarts* 881 193 64 

Oceanside* 330 15 7 

Pacific City* 964 656 195 

Rockaway Beach 1,303 1,220 378 

Tillamook 5,078 976 163 

Tillamook County 343 2,112 567 

Wheeler 1,590 58 12 

*Communities included in this TEFIP.  

4.1 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, the elderly, children) 

■ Individuals who are blind or have low vision 
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■ Individuals with limited-English proficiency  
■ Individuals who are deaf or hard of hearing  

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. Due to recent best practices in zoning regulations, the vast majority of 
access and functional needs facilities are located outside of the inundation zone. 
Nonetheless, 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.  

4.1.1 Mobility Challenges 
Within mobility disabilities, there are several subcategories that should be taken into 
account when planning for tsunami evacuations including: 

■ Wheelchair Users: challenges include needing adequate 
spaces to maneuver wheelchair, steep paths, rough or 
uneven surfaces, and negotiating steps.  

■ Ambulatory Mobility Disabilities: this includes people who 
can walk, but with difficulty as well as individuals who lack 
coordination, or use additional support such as crutches, 
canes, walkers, braces, etc. These individuals may 
experience difficulty climbing steps, walking, or standing for 
long periods of time. Elderly populations are of significant 
concern and according to the 2010 U.S. Census, 25.1% of Tillamook County 
residents are over 65 years of age. This is significantly higher than the 17.1% of 
Oregon residents over 65 years of age.  

■ Respiratory Issues: challenges include dizziness, nausea, breathing difficulties, 
and concentration issues. These individuals may require rest breaks during 
evacuation. 

■ Young Children: challenges may include difficulty walking far distances and 
inability to evacuate without adult support. According to the 2010 U.S. Census, 
5.1% of Tillamook County residents are under 5 years of age. This is slightly lower 
than the 5.7% of Oregon residents under 5 years of age.  

4.1.2 Vision Impairment 
Individuals who experience partial or total vision loss, including night vision challenges, 
rely on their sense of touch and hearing to perceive their environment. After a CSZ 
event, when physical obstructions such as debris, road or sidewalk damage, and 
liquefaction changes the lay of the land, those who experience vision impairment may 
find it difficult to navigate to a location outside the tsunami zone without assistance.  

4.1.3 Limited-English Proficiency  
Key to an individual’s ability to evacuate is access to information. Individuals with limited 
English proficiency may require additional guidance in their native language. 

According to the 
2010 U.S. Census, 

14.6% of 
Tillamook County 

residents under 65 
years of age have 

a disability. 
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Approximately 7.5% of Tillamook County households speak a language other than 
English in their homes, indicating a relatively small vulnerable population.  

4.1.4 Deaf or Hard of Hearing 
Individuals who are deaf or hard of hearing may not respond to verbal direction or hear 
warning sirens. Though the numbers of those who are deaf or hard of hearing in 
Tillamook County are not available, according to the National Institute of Deafness and 
Other Communication Disorders (NIDCD), 14% of adults aged 20 to 69 have hearing 
loss (2011-2012)1 

4.2 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. 

4.2.1 Schools, Youth Organizations, and Childcare Facilities  
Schools, youth organizations, and childcare facilities are used as a proxy for the 
location of children. No locations are within the XXL model. 

4.2.2 Hospitals and Medical Centers  
Hospitals and medical centers are used as a proxy for the location of medically-fragile 
individuals. No locations are within the XXL model. 

4.2.3 Senior Facilities  
Senior Centers and Assisted Living Centers are used as a proxy for the location of the 
elderly. No locations are within the XXL model. 

4.2.4 Impoverished/Homeless Facilities  
Outreach services are used as a proxy for the location of individuals who experience 
poverty or homelessness. No locations are within the XXL model. 

4.2.5 Hotels and Rental Homes 
Out of area visitors and tourists represent a potentially highly vulnerable population that 
may lack an awareness of the risk of tsunamis and access to evacuation information. 
Vacation rental data is not entirely accessible due to the wide variety of options on the 
market (e.g., Airbnb, VRBO), but it is estimated that 7-12% of residential buildings in 
Tillamook County’s coastal communities are vacation rentals. However, it has been 
determined that the following high-density visitor locations (e.g., hotels) are located 
within the inundation zone. 

 
1 
https://www.nidcd.nih.gov/sites/default/files/Documents/health/hearing/NewHearingLossStudy_Infographi
c_12_13_16.pdf 
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Location Name Address 
Estimated Number  

of Units 

Anchorage Motel 6585 Pacific Ave, Pacific City, OR 97135 10 

Surf and Sand Inn 35215 Brooten Rd, Pacific City, OR 97135 239 

Pacific City Inn 35280 Brooten Rd, Pacific City, OR 97135 16 

Headlands Coastal Lodge 
and Spa 

33000 Cape Kiwanda Dr, Pacific City, OR 
97135 

35 

Inn at Cape Kiwanda  
33105 Cape Kiwanda Dr, Pacific City, OR 
97135 

Unknown 

Cape Kiwanda RV Park 
33305 Cape Kiwanda Dr, Pacific City, OR 
97135 

152 

Cape Lookout State Park 
Campground 

13000 Whiskey Creek Rd, Tillamook, OR 
97141 

229 

Sandbeach  Galloway Road, Cloverdale, OR 97112 81 

East Dunes Campground Galloway Road, Cloverdale, OR 97112 61 

Whalen Island County Park  
 
Whalen Island Rd, Cloverdale, OR 97112 

33 

Netarts Surf Inn 4951 Netarts Hwy W, Tillamook, OR 97141 8 

Terimore Motel Lodging By 
the Sea 5105 Crab Ave W, Tillamook, OR 97141 28 

Proposal Rock Inn 48988 Hwy. U.S. 101 S, Neskowin, OR 97149 59 

Barview Jetty Park 
8000 Cedar Ave, Rockaway Beach, OR 
97136 

606 

Shorewood RV Park 
17600 Ocean Blvd, Rockaway Beach, OR 
97136 

126 

Twin Rocks Motel 
7925 S Minnehaha St, Rockaway Beach, OR 
97136 

5 

Camp Magruder – United 
Methodists 

17450 Old Pacific Hwy, Rockaway Beach, OR 
97136 

275 

Source: American Hotel and Lodging Association. https://www.ahla.com/sites/default/files/Lodging_Industry_Trends_2015.pdf 
Estimated number of people based on lodging trends from 2014 in which 0.96 individuals occupied each available guestroom at 
surveyed properties.  

In addition, the County has identified short-term rental locations throughout the area. 
Refer to Appendix D for mapped locations of known short-term rentals.  

5 The Communication   

Individuals rely upon timely information to respond to the impacts of impending hazards. 
This information is ideally provided pre-incident (e.g., evacuation mapping, personal 
preparedness materials), but also must include post-incident guidance (e.g., tsunami 
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sirens, road signage, media reports). The following table identifies potential sources of 
public information in the Tillamook area. 

Source Service Provider Setting 
Radio  KCST (106.9 FM) – Coast Radio 

 KTCB (89.5 FM) – Coast Community Radio 
 K282BV (104.3 FM) – Coast Community Radio

 Pre-Incident 
 Post-Incident 

Television  Standard television stations (PBS, ABC, CBS, 
NBC, FOX) 

 Pre-Incident 
 Post-Incident 

Newspaper  Tillamook Headlight Herald (weekly)  Pre-Incident
Websites and 
Social Media  

 Tillamook County Website and Social Media 
 Tillamook County Pioneer (daily news)

 Pre-Incident 
 Post-Incident

Community 
Boards 

 Post Office 
 Public Library 
 Events Center 
 Justice Center 
 City Hall  

 Pre-Incident 
 Post-Incident 

5.1 News 
Within the conducted survey, respondents were asked to identify sources used to 
access news on a daily basis. Over 55% of respondents indicated the relied upon 
television, 30% on Facebook, 38% on radio, and 27% on newspapers. All three sources 
may be used for pre-incident information sharing, while Facebook and radio may be the 
best sources for post-incident guidance. In a CSZ event, widespread electrical 
interruptions are expected which will limit the ability to communicate and spread news in 
a timely fashion.  

5.2 Evacuation Signage 
Effective signage is critical to saving the lives of visitors and tourists, but it is equally 
important for the awareness of residents in a crisis. See the TEFIP for a list of existing 
signage. 

Within the conducted survey, respondents were asked a variety of questions to 
determine their knowledge of existing signage. The following table indicates various 
measures of this knowledge. 

Survey Question 
Percentage Responding 

with Uncertainty 

What is the nearest Assembly Point to your home? 29% (I’m not sure) 

Do you feel that the current tsunami escape route signage 
is sufficient in the daytime? 

51% (No) 

Do you feel that the current tsunami escape route signage 
is sufficiently visible at night? 

73% (No) 



Tillamook County, Oregon Tsunami Evacuation Facility Improvement Plan 
Tsunami Risk and Vulnerability Assessment 

14 

6 The Community’s Awareness 

The following information reiterates the importance of public information and education 
in the communities. 

6.1 Awareness of the Inundation Zone 
Within the conducted survey, participants were asked questions about their awareness 
of their risk in Tsunami: 

■ 5% did not know if their home was located in a tsunami inundation zone. 
■ 11% did not know where the nearest high ground was to evacuate to after an 

earthquake and said that they would not know what to tell friends and family who 
were visiting from out of town.  

6.2 Self-Assessment of Time to Evacuate 
Within the conducted survey, 61% of those surveyed indicated they could reach high 
ground in under 20 minutes, 17% indicated they could reach high ground in 20-30 
minutes, and 16% were unsure of how much time would be needed to evacuate.  

See the Beat the Wave for more detailed evacuation times for specific locations. 

6.3 Personal Preparedness 
Only 45% of the individuals surveyed have a tsunami backpack ready to take with them 
in the event of an evacuation.  

7 The Findings and Areas of Concern 

The following areas of concern were identified through the Risk and Vulnerability 
Assessment: 

■ Evacuation awareness of existing residents (e.g., high ground, assembly points) 
■ Communicating pre-incident information to visitors 
■ Visibility, quantity, and quality of existing tsunami evacuation signage (e.g., 

daytime, nighttime, vision impairment, clear understanding by non-English 
speakers) 

■ Individuals who experience mobility challenges 
■ Gaps in available tsunami evacuation routes (e.g., lack of east-west running 

streets, lack of traditional grid street layout, cascading hazards) 
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Appendix A Survey #1 Results 
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Appendix B Wave Arrival Times 
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Appendix C Beat the Wave Maps 
  



Tillamook County, Oregon Tsunami Evacuation Facility Improvement Plan 
Tsunami Risk and Vulnerability Assessment 

18 

Appendix D Short-Term Rental Locations 
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1  Community Overview 

The Twin Rocks and Barview area extends from south of the Rockaway Beach UGB 
boundary to the Three Graces. There are only a handful of commercial uses along 
Highway 101, and some clusters of residential uses in the Twin Rocks area west of the 
highway, and in Barview near the highway and to the east on the hill. This area is home 
to popular destinations such as Barview Jetty Park and the Three Graces. Twin Rocks 
Friends Camp, Camp Magruder, the Barview Jetty campground, and Shorewood RV 
Park are areas likely to be hosting a high concentration of visitors to the area. 

Note – although the City of Rockaway Beach does not have jurisdiction in these areas, 
this plan recommends coordination with these communities and Tillamook County in 
their tsunami evacuation facilities improvement efforts, as these communities are 
closely linked to Rockaway Beach. 

2  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, though it arrives more quickly on the Tillamook Bay side of Barview. The 
wave will arrive at the eastern most area of the inundation zone 24-26 minutes after the 
earthquake begins.  

See Appendix B for maps. 

Existing Evacuations Routes and Signage 

The TEFIP relies on the presence of existing infrastructure and signage to inform 
improvement planning. While most of the existing signage is accurate, several 
communities have infrastructure and signage that is either inaccurate or requiring 
enhancement. Such sites have been denoted in the following table. The area has 
existing signage at the following locations (see Figure 1 for location of signs plotted on 
map): 

Type  Description 
Recommended 
Enhancements? (X)   Location 

Blue Line 
Existing “Entering Zone” sign on Highway 101 at 
Three Graces.  

 45.55809, -
123.921 

Route Sign  

Existing route sign on Highway 101 north of 
Harborview Dr pointing north. 

 45.56466, -
123.937 

Route sign on Highway 101 north of Cedar St 
pointing east onto unnamed gated road. 

 45.57108, -
123.943 

Green route sign on Old Pacific Hwy in Camp 
Magruder pointing south toward dune hill. It is 
recommended to verify that these signs provide 
enough guidance to reach the hill. 

X 
45.58009, -
123.95 
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Route sign on Highway 101 pointing east onto 
Minnehaha St but no further direction. Additional 
signage is needed to direct evacuees north toward 
Victoria Ave. 

X – See Project 
1204 

45.59745, -
123.947 

Route sign on 1st Ave and Victoria Ave pointing 
east onto Victoria Ave. 

 45.59812, -
123.945 

Vertical 
Evacuation 

Existing sand dune could be used for vertical 
evacuation east of Barview Jetty County Park.  

X – See Project 
1207 

45.57174, -
123.947 

 

Figure 1 Existing Evacuation Signage 
... 

Evacuation Speeds 

Evacuation speeds required to reach safety range from a slow walk and walk in much of 
the area, though a fast walk is required in areas closer to the beach. There is a 
landslide risk in the slopes above Highway 101, though evacuees will be able to reach 
alternate high ground areas nearby if landslides do occur. 

Figure 2 Minimum Walking Speeds  
... 

Critical Facilities 

There are no critical facilities located within this area.  

Conclusions 

Twin Rocks and Barview are at a somewhat high risk during a CSZ tsunami event, due 
to the high concentration of visitors likely to be in the area at any given time. These risks 
are amplified during weekends and summer months, when the two camps may be fully 
occupied, along with the Barview Jetty campground and Shorewood RV Park. 
Recommendations in this area aim to increase awareness among residents and visitors 
and improve the wayfinding and signage network.   
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3  Evacuation Improvements Project Identification  

3.1  Wayfinding 

The following wayfinding projects have been grouped together under a singular problem statement, as they all attempt 
to solve a similar issue.  

Problem Statement: Limited existing signage and knowledge of priority evacuation routes may present difficulty to 
residents and visitors in evacuating from the inundation zone.  

Prioritized Project Alternatives:  

Project 
ID Type Description Location Priority

Potential Project 
Partners Estimated Cost 

1205 
Assembly 
Point Sign 

Existing route signs direct evacuees east on 
Victoria Ave. It is recommended that the 
community place an Assembly Point sign at 
the eastern extent of the road to indicate high 
ground.  

45.59806214, -
123.9373536 

High 

County 
Community 
Development, 
County Public 
Works, DLCD, 
DOGAMI 

$60 per sign plus 
labor and 
installation costs 

1608 

Map  

Recommend placement of tsunami 
inundation zone map at parking lot at the 
intersection of Trailer Park Rd and Cedar St.  

45.56900311, -
123.9451382 

Low 

County 
Community 
Development, 
County Public 
Works, DLCD, 
DOGAMI 

$500  
1209 

Recommend placement of tsunami 
inundation zone map at parking lot for the 
Barview Jetty. Map should indicate nearest 
high ground is at the dune east of Barview 
Jetty Park.  

45.57027989, -
123.9572512 

Medium

County 
Community 
Development, 
County Parks, 
DLCD, DOGAMI 

1208 
Recommend placement of inundation zone 
map at registration kiosk for Barview Jetty 
Park.  

45.57137853, -
123.9464744 

High 

County 
Community 
Development, 
County Parks, 
DLCD, DOGAMI 
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7201 
Recommend placement of tsunami 
inundation zone map at showers/restrooms 
at northern extent of RV park.  

45.573091, -
123.951446 

High 

County 
Community 
Development, 
County Parks, 
DLCD, DOGAMI 

$500 

7202 
Recommend placement of tsunami 
inundation zone map at structures and/or 
parking lot north of RV park.  

45.573541, -
123.950963 

Medium

County 
Community 
Development, 
County Parks, 
DLCD, DOGAMI 

$500 

7206 

Recommend placement of tsunami 
inundation zone map at western extent of 
Barview Jetty Park Rd (at beach access 
point).  

45.575674, -
123.954579 

High 

County 
Community 
Development, 
County Parks, 
DLCD, DOGAMI 

$500 

1204 

Route 
Sign 

Existing route signage directs evacuees east 
onto Minnehaha St. Additional mapping is 
required at Minnehaha St and 1st Ave to 
ensure wayfinding toward route sign at 1st 
Ave and Victoria Ave.  

45.59747407, -
123.9451684 

High 

County 
Community 
Development, 
County Public 
Works, DLCD, 
DOGAMI 

$61 per sign plus 
labor and 
installation costs 

8401 
Add route signage at intersection of Barview 
Jetty Park Rd and Trailer Park Rd directing 
evacuees east along Barview Jetty Park Rd.  

45.575644, -
123.951918 

Medium

8001 

Add route signage on unnamed road at 
northern extent of Barview Jetty County Park 
directing evacuees east toward restroom and 
shower facilities.  

45.573158, -
123.954064 

7205 
Add route signage near western extent of 
Jetty Rd directing evacuees east along Jetty 
Rd.  

45.57074, -
123.95563 

High 7203 
Add route signage on Jetty Rd at southern 
extent of Barview Jetty County Park directing 
evacuees east along Jetty Rd.  

45.571626, -
123.951027 

7601 
Add route signage on Jetty Rd at western 
most north-south intersection of RV park 
directing evacuees. 

45.571844, -
123.950587 
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7602 
Add route signage on Jetty Rd at middle 
most north-south intersection of RV park 
directing evacuees. 

45.571987, -
123.950169 

High County 
Community 
Development, 
County Public 
Works, DLCD, 
DOGAMI 

$61 per sign plus 
labor and 
installation costs 

7204 

Add route signage at intersection of Jetty Rd 
and Trailer Park Rd directing evacuees 
southeast along Jetty Rd toward dune to the 
east of Barview Jetty Park Rd for vertical 
evacuation. 

45.572092, -
123.949225 

8402 
Add route signage on Barview Jetty Park Rd 
directing evacuees south toward dune for 
vertical evacuation. 

45.572572, -
123.948013 

8801 

Add route sign at southeastern extent of Jetty 
Rd directing evacuees directly east onto 
dune for vertical evacuation (action should be 
co-located with map identified as Project ID 
1208) 

45.571431, -
123.946725 

Medium

 
Assembly 
Point Sign 

Add signage identifying assembly areas at 
the Twin Rocks Reservoir, the Gravel Pit, the 
hill south of Smith Lake, and at Terwilliger 
Heights. These areas do not currently have 
any signage indicating when you have 
arrived, which may cause confusion among 
evacuees.  

Twin Rocks 
Reservoir, the 
Gravel Pit, hill south 
of Smith Lake, 
Terwilliger Heights 

High 

County 
Community 
Development, 
County Public 
Works, DLCD, 
DOGAMI 

$60 per sign plus 
labor and 
installation costs 

 
Route 
Sign 

Expand Evacuation Route Signage along 
Highway 101. There is currently very little 
signage to aid evacuees traveling east from 
the beach and along Highway 101. Due to 
the number of signs required, this work may 
need to be accomplished in several phases. 
Signs should be added where every 
east/west route crosses the highway, at 
identified locations. 

 Highway 101 
and Shand 
Avenue 

 Highway 101 at 
the Twin Rocks 
Friends Camp 
entrance 

 Highway 101 at 
the Gravel Pit 
access road 

 Highway 101 at 
the Old Pacific 
Highway 

High 

County 
Community 
Development, 
County Public 
Works, DLCD, 
DOGAMI 

$61 per sign (five 
total signs) plus 
labor and 
installation costs 
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 Highway 101 at 
Cedar Street 

 
Route 
Sign 

Expand Evacuation Route Signage in 
Barview – There is a need for additional 
signage in the Barview area. The road 
network in the area is somewhat confusing, 
and the direction of travel to the nearest high 
ground area may not be immediately 
apparent to evacuees. Signs should be 
added at identified locations.  

 Cedar Street 
and Oceanview 
Avenue 

 Barview Jetty 
Park Road at hill 
access trail 

 Jetty Road and 
Trailer Park 
Road 

 Barview Jetty 
Park Road and 
Trailer Park 
Road 

High 

County 
Community 
Development, 
County Public 
Works, DLCD, 
DOGAMI 

$61 per sign (four 
total signs) plus 
labor and 
installation costs 

 Blue Line 

Add signage to indicate arrival at safety at 
high ground areas. There is currently no 
signage that indicates when evacuees have 
reached a high ground safety area outside of 
the inundation zone. Signage should be 
added at identified locations. 

 The eastern 
edge of the Twin 
Rocks Friends 
Camp property 

 The north and 
south points of 
the hill south of 
Smith Lake 

 East of Highway 
101 just north of 
the Cedar Street 
intersection 

 East of Highway 
101 near 
Lifesaving 
Creek 

High 

County 
Community 
Development, 
County Public 
Works, DLCD, 
DOGAMI 

$138.80 per Blue 
Line (four Blue 
Lines) or $147 
per aluminum 
sign plus labor 
and installation 
costs 
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Potential Funding Sources: Wayfinding projects can often be implemented at minimal cost by utilizing existing, 
ineffectively-placed signage. However, the NOAA/NWS National Tsunami Hazard Mitigation Program (NTHMP) also 
provides grants to fund projects throughout coastal communities.  

Project Beneficiaries: Wayfinding projects generally support all stakeholders in helping to promote an efficient evacuation 
process. In particular, residents and visitors benefit from the presence of maps and route signs to institutionalize 
knowledge.  

3.2  Construction 

Project 
ID Type Project Name Location Priority

Potential Project 
Partners 

Potential 
Funding 
Sources 

Estimated 
Cost 

Project  
Beneficiaries 

 
Landslide 
Mitigation 

Landslide mitigation east of 
Highway 101. DOGAMI has 
determined that there is a risk 
of landslides in the Barview 
area east of Highway 101 in 
the event of a CSZ 
earthquake. Landslides in this 
area could potentially block 
access to some high ground 
safety areas and assembly 
areas that area evacuees rely 
on, increasing the minimum 
evacuation speeds required to 
reach safety ahead of a 
tsunami. However, the 
majority of evacuees would be 
able to reach an alternate area 
fairly easily. Reinforcing 
vulnerable slopes could help 
ensure that evacuees in this 
area are able to reach safety 
in a timely manner. 

All areas 
east of 
Highway 
101 

Low 

County 
Community 
Development, 
County 
Emergency 
Management, 
DLCD, DOGAMI 

DOGAMI, 
DLCD, 
FEMA 
HMA 

$1 million 

Local residents, 
tax payers, 
County 
government, 
First responders 
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1  Community Overview 

The Cape Meares area extends from south of the Cape Meares National Wildlife 
Refuge north along Bayocean Rd to Bayocean Peninsula Park and the Cape Meares 
spit. The area is defined mainly by residential uses south of the spit and recreation uses 
in Bayocean Peninsula Park and the spit.  

2  Existing Evacuation Facilities Analysis 

Tsunami Wave Arrival Time 

In the XXL scenario, waves will begin to arrive at the beach and western extents of the 
spit in approximately 20 minutes after the earthquake begins. The wave crosses the 
area fairly uniformly from west to east, though it arrives considerably later along the 
eastern portions of Bayocean Rd along the Tillamook Bay. The wave will arrive at the 
eastern most area of the inundation zone 26-28 minutes after the earthquake begins 
and higher elevation areas within 35 minutes.  

See Appendix B for maps. 

Existing Evacuations Routes and Signage 

The TEFIP relies on the presence of existing infrastructure and signage to inform 
improvement planning. While most of the existing signage is accurate, several 
communities have infrastructure and signage that is either inaccurate or requiring 
enhancement. Such sites have been denoted in the following table. The area has 
existing signage at the following locations (see Figure 1 for location of signs plotted on 
map): 

Type Description Location 

Assembly Point 

An existing Assembly Point sign exists on the southern 
extent of Bayshore Rd on a locked gate. 

45.49188, -123.949 

An existing Assembly Point sign exists at 3rd St north of 
Mertel Ave, directing evacuees toward a private 
residence. 

45.49549, -123.96 

An existing Assembly Point sign exists on the southern 
extent of 5th St at a locked gate.  

45.49628, -123.958 

Map 

Existing tsunami inundation zone map exists at the 
beach access parking lot along 3rd St.  

45.50186, -123.959 

Existing tsunami inundation zone map exists at the 
parking lot at the southern extent of Bayocean Peninsula 
Park along the spit. 

45.51985, -123.948 

Route Sign 

Existing route sign pointing south onto 5th St along 
Pacific Ave.  

45.49801, -123.958 

Existing route sign pointing east along Pacific Ave at 4th 
St.  

45.49802, -123.959 

Existing route sign pointing east along Pacific Ave at 2nd 
St.  

45.49805, -123.961 
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Existing route signage (two arrows) pointing east along 
Pacific Ave and south onto 3rd St.  

45.49806, -123.96 

Existing route sign pointing east along Bayocean Rd at 
8th St.  

45.5017, -123.955 

Existing route sign pointing east along Bayocean Rd east 
of 12th St.  

45.50173, -123.95 

Existing route signage (two arrows facing east and west) 
along Bayocean Rd at 4th St.  

45.50173, -123.959 

Existing route signage (two arrows facing east and west) 
along Bayocean Rd at Cape Meares Loop.  

45.50434, -123.948 

 

Figure 1 Existing Evacuation Signage – Bayocean Spit  
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Figure 2 Existing Evacuation Signage – Cape Meares 

 

Evacuation Speeds 

Evacuation speeds required to reach safety range from a slow walk and walk in much of 
the residential area in the southwest corner, though a fast walk is required in areas 
closer to the beach. In addition, run, sprint, and even unlikely to survive areas exist 
along Bayocean Rd along Tillamook Bay and in the northern extents of the spit.   
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Figure 3 Minimum Walking Speeds – Bayocean Spit  
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Figure 4 Minimum Walking Speeds – Cape Meares  
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Critical Facilities 

There are no critical facilities located within this area.  

Conclusions 

The residential area of Cape Meares is will marked with abundant evacuation routes. 
However, areas on Bayocean Rd along Tillamook Bay and much of the spit offer limited 
high ground. It is anticipated that relatively low numbers of individuals will be impacted 
in these areas, as no structures are within the inundation zone. Nonetheless, efforts 
should be taken to identify access to high ground and further educate residents and 
visitors.  
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3  Evacuation Improvements Project Identification  

3.1  Wayfinding 

The following wayfinding projects have been grouped together under a singular problem statement, as they all attempt 
to solve a similar issue.  

Problem Statement: Limited existing signage and knowledge of priority evacuation routes may present difficulty to 
residents and visitors in evacuating from the inundation zone.  

Prioritized Project Alternatives:  

Project 
ID Type Description Location Priority

Potential Project 
Partners Estimated Cost 

404 
Assembly 
Point 

An effective Assembly Point location exists near 
the water tower on Cape Meares Loop at a lower 
elevation than existing Assembly Point signage. 
It is recommended that signage is placed in this 
location and considered for emergency cache 
storage.  

45.49792573, -
123.9463039 Medium

Local Property 
Owners, County 
Development 
Services 

$60 per sign plus 
labor and 
installation costs 

408 Blue Line 

A trailhead exists at the southern extent of 2nd St 
and could be utilized as an evacuation route. It is 
recommended that a Blue Line or “Leaving 
Zone” sign is placed at the trailhead location.  

45.49671455, -
123.9604829 Medium

County Parks, 
County Community 
Development 

$138.80 per Blue 
Line or $147 per 
aluminum sign 
plus labor and 
installation costs 

403 Blue Line 

Existing route sign along Cape Meares Loop 
exists directly at the inundation zone extent for 
an XXL event. It is recommended that the route 
sign be replaced by a Blue Line. 

45.50081238, -
123.9463138 

Medium

411 Blue Line 
Significant risk exists throughout the spit. It may 
be beneficial to place an “Entering Zone” sign 
heading north onto the spit.  

45.50676301, -
123.9436883 

High 

807 
Route 
Sign 

Overly redundant and confusing route signage 
exists in both directions Existing signage in both 

45.49802985, -
123.9564095 

Low 
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directions pointing toward 7th St. It is recommend 
that route signage should be moved to 6th St.  

 
 
 
 
 
 
 
Tillamook County 
Parks 
Tillamook County 
Parks, County 
Community 
Development, 
DLCD, DOGAMI 

$61 per sign plus 
labor and 
installation costs 

401 
Route 
Sign 

No existing route signs were discovered along 
Bayocean Rd along Tillamook Bay. While no 
high ground was discovered in this area, it is 
recommended that route signage be placed in 
intervals of ¼ mile directing evacuees toward 
Cape Meares Loop.  

45.5028384, -
123.937997 

High 

810 
Route 
Sign 

No existing route signage exists at Bayocean 
Dike Rd and Bayocean Rd. It is recommended 
that a route sign be placed facing south, directly 
evacuees west toward Cape Meares Loop.  

45.50674645, -
123.9437184 

High 

811 
Route 
Sign 

A potential game trail was discovered within 
Bayocean Peninsula Park that would allow for 
access to high ground on the dunes. Trail 
enhancement it recommended  in the 
Construction portion of this annex (See Project 
ID 812). In addition, it is recommended that route 
signage (small blue arrows) be placed along the 
existing spit trail system. Signage should be 
placed along County-owned land. Signs should 
be accompanied by guidance on the distance to 
high ground.  

45.52126392, -
123.9477517 

High 

5203 Map 

Large portions of Bayocean Rd are within the 
inundation zone, with limited high ground. The 
most likely successful step to be taken would be 
the placement of a tsunami inundation zone map 
at the boat launch near Memaloose Point.  

45.52126392, -
123.9477517 

Medium

Tillamook County 
Parks, County 
Community 
Development 

$500 

 

Potential Funding Sources: Wayfinding projects can often be implemented at minimal cost by utilizing existing, 
ineffectively-placed signage. However, the NOAA/NWS National Tsunami Hazard Mitigation Program (NTHMP) also 
provides grants to fund projects throughout coastal communities.  

Project Beneficiaries: Wayfinding projects generally support all stakeholders in helping to promote an efficient evacuation 
process. In particular, residents and visitors benefit from the presence of maps and route signs to institutionalize 
knowledge.  
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3.2  Planning 

Project 
ID Description Location Priority

Potential Project 
Partners 

Potential 
Funding 
Sources 

Estimated 
Cost 

Project  
Beneficiaries

413 

(Associated with Project 812) It is 
recommended that the County 
consider placement of emergency 
caches in this location to allow for 
long-term emergency shelter on 
Bayocean Spit.  

45.534278, -
123.950212 

High 

County Parks, 
County Community 
Development, 
Recreational Groups 

EMPG, Local 
funding, in-
kind supply 
donations 

$1,000 Visitors 

3.3  Construction 

Project 
ID Type Description Location Priority

Potential 
Project 

Partners 

Potential 
Funding 
Sources 

Estimated 
Cost 

Project  
Beneficiaries 

809 
Vertical 
Evacuation – 
Staircase 

Bayocean Rd/ 12th St at 
the bend near 12 St 
offers a location for a 
potential staircase to 
lead toward Cape 
Meares Loop. This may 
offer minimal evacuation 
support but does provide 
co-benefits for safe 
pedestrian travel. 

45.50168, -
123.950011 

Low 

County 
Community 
Development, 
County Parks 

Internal 
funding, 
NTHMP, 
FEMA 
HMA 

$15,000 

Recreational 
visitors  

413 
Vertical 
Evacuation – 
Structure  

The northern extent of 
Bayocean Spit has 
minimal high ground 
within survivable 
distances. While this is a 
lowly traveled portion of 
the spit, the community 
may want to consider the 
placement of a vertical 
evacuation shelter that 

45.557614, 
-123.94565 

Low 

County 
Community 
Development, 
County Parks 

NTHMP, 
FEMA 
HMA 

$2.5 million 
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also provides co-benefits 
for recreational use.  

812 
Trail 
Enhancement 

An existing game trail 
exists within Bayocean 
Peninsula Park, but 
requires significant 
enhancement and 
maintenance to allow for 
safe passage to high 
ground.  

45.533329, 
-123.94926 

High  

County 
Community 
Development, 
County Parks 

Internal 
funding, 
NTHMP, 
FEMA 
HMA 

Minimal – 
county labor 
and 
equipment; 
potential need 
for further 
engineering 
studies 

Problem Statement: Areas within Bayocean Peninsula Park and the Cape Meares Spit are characterized by long 
distances to reach high ground. Therefore, the community may want to consider construction projects to allow residents 
and visitors to access high ground more quickly. It should be noted that any construction-related projects should also be 
accompanied by signage improvements to ensure vertical evacuation locations are well-socialized.  

Prioritized Project Alternatives:  

1. ... 
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1  Community Overview 

Cape Lookout State Park is a popular campground and day-use area within the Oregon 
State Parks system. With capacity of over 170 tent sites, 38 full-hookup sites, and 13 
yurts, the park is often at full capacity during the summer months. Cape Lookout is 
situated to the south end of Netarts and is surrounded by the Pacific Ocean directly to 
the west and Netarts Bay and Whiskey Creek Rd to the east.  

2  Existing Evacuation Facilities Analysis 

Tsunami Wave Arrival Time 

In the XXL scenario, waves will begin to arrive at the beach and western extents of the 
spit in approximately 20 minutes after the earthquake begins. The wave crosses the 
area fairly uniformly from west to east, entirely inundating Netarts Spit. The wave will 
continue across Netarts Bay and arrive at the eastern most area of the inundation zone 
25-26 minutes after the earthquake begins. It should be noted that Cape Lookout State 
Park south of Cape Lookout Viewpoint is entirely outside of the inundation zones due to 
the presence of high cliffs.  

See Appendix B for maps. 

Existing Evacuations Routes and Signage 

The TEFIP relies on the presence of existing infrastructure and signage to inform 
improvement planning. While most of the existing signage is accurate, several 
communities have infrastructure and signage that is either inaccurate or requiring 
enhancement. It is recommended that all existing signage at Cape Lookout State Park 
be revisited, as it is designed for vehicle traffic, and should be aligned with the working 
assumption that evacuees should expect to evacuate on foot. The area has existing 
signage at the following locations (see Figure 1 for location of signs plotted on map): 

Type Description Location 

Route Sign 

Existing route sign at southern extent of day-use parking lot 
pointing north toward Whiskey Creek Rd.

45.36055, -123.97 

Existing route sign in day-use parking lot pointing north toward 
Whiskey Creek Rd.  

45.36151, -123.969

The campground site contains numerous signs directing evacuees 
in a circular motion around the parking lot’s one-way traffic.  

45.36363, -123.968

Existing route sign at camp entrance pointing south on Whiskey 
Creek Rd.  

45.3666, -123.962 
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Figure 1 Existing Evacuation Signage  
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Evacuation Speeds 

Evacuation speeds required to reach safety range a walk to fast walk in much of the 
day-use and campground facilities. In addition, run, sprint, and even unlikely to survive 
areas exist along Netarts Spit and along the coastline.  

 
Figure 2 Minimum Walking Speeds  
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Critical Facilities 

There are no critical facilities located within this area.  

Conclusions 

Existing evacuation signage is largely devoted to route signage along the campground 
vicinity. No maps or other supporting infrastructure were identified. In addition, existing 
signage has been oriented around vehicular-based evacuations and should be replaced 
with updated signage to support foot-based evacuation along the shortest travelable 
routes.  
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3  Evacuation Improvements Project Identification  

3.1  Wayfinding 

The following wayfinding projects have been grouped together under a singular problem statement, as they all attempt 
to solve a similar issue.  

Problem Statement: Limited existing signage and knowledge of priority evacuation routes may present difficulty to 
residents and visitors in evacuating from the inundation zone.  

Prioritized Project Alternatives:  

Project 
ID Type Description Location Priority

Potential Project 
Partners Estimated Cost 

1221 
Blue 
Line 

Existing route signage directs evacuees south on 
Whiskey Creek Rd but does not indicate the 
location of high ground. It is recommended that a 
Blue Line or “Leaving Zone” sign be placed on 
Whiskey Creek Rd outside of the inundation zone. 

45.362838, -
123.962904 High 

Oregon State Parks, 
County Community 
Development, DLCD 

$138.80 per sign 
plus labor and 
installation costs 

1621 
Route 
Sign 

An existing trail exists on the campground access 
road approximately 0.2 miles from Whiskey Creek 
Rd. It is recommended that route signage be placed 
directing evacuees along the trail to high ground at 
the Blue Line identified in Project 1221.  

45.363991, -
123.965876 High 

Oregon State Parks, 
County Community 
Development, DLCD 

$61 per sign and 
arrow plus labor 
and installation 
costs 

4816 Map 

An existing “Tsunami Hazard Area” sign exists at 
beach access within the campground. It is 
recommended that a tsunami inundation zone map 
be placed at the beach access to improve local 
awareness. 

45.363418, -
123.970318 

High 
Oregon State Parks, 
County Community 
Development, DLCD 

$5,000 per sign 

1 
Route 
Sign 

An existing trail exists at the eastern edge of the 
campground that would allow for enhanced 
evacuation effectiveness. It is recommended that 
route signage be re-oriented around this location.  

45.365137, -
123.966241 

High 
Oregon State Parks, 
County Community 
Development, DLCD 

$61 per sign and 
arrow plus labor 
and installation 
costs 
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560 Map 
It is recommended that a tsunami inundation zone 
map be placed at the Cape Lookout Picnic Shelter 
to improve local awareness. 

45.360244, -
123.970755 

High 
Oregon State Parks, 
County Community 
Development, DLCD 

$5,000 per sign 

Potential Funding Sources: Wayfinding projects can often be implemented at minimal cost by utilizing existing, 
ineffectively-placed signage. However, the NOAA/NWS National Tsunami Hazard Mitigation Program (NTHMP) also 
provides grants to fund projects throughout coastal communities. In addition, as the area is owned by the State, Oregon 
State Parks may be able to provide project funding.  

Project Beneficiaries: Wayfinding projects generally support all stakeholders in helping to promote an efficient evacuation 
process. In particular, campers and day-use visitors benefit from the presence of maps and route signs to institutionalize 
knowledge among groups that may not be as familiar with tsunami risks.  

3.2  Planning 

Problem Statement: Existing signage throughout Cape Lookout State Park is inadequate and oriented around vehicular 
evacuations.  

Prioritized Project Alternatives:  

1. As this location is State land, coordination is required between Tillamook County and Oregon State Parks to 
update signage and enhance public awareness and education. It is recommended that Tillamook County establish 
a working group with Oregon State Parks to determine opportunities to enhance evacuation infrastructure 
throughout the area.  

3.3  Construction 

Project 
ID Type Description Location Priority

Potential 
Project 

Partners 

Potential 
Funding 
Sources 

Estimated 
Cost 

401 
Trail 
Enhancement 

High ground is relatively near to the day-
use parking lot but is currently 
inaccessible due to heavy vegetation. It 
is recommended that a trail be 
established to cut through the vegetation 
toward Whiskey Creek Rd.  

45.360000, -
123.968909 

Medium
Oregon 
State Parks 

Oregon 
State Parks, 
FEMA HMA 

Potentially 
minimal with in-
kind labor and 
materials. 
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1  Community Overview 

Neskowin is a popular vacation destination, with many residential structures serving as 
secondary homes and rental properties. The community is bisected by Neskowin Creek, 
which creates two informal communities.  

2  Existing Evacuation Facilities Analysis 

Tsunami Wave Arrival Time 

In the XXL scenario, waves will begin to arrive at the beach in approximately 20 minutes 
after the earthquake begins. The wave crosses the area fairly uniformly from west to 
east with very few abnormalities. Within the South Beach and Neskowin Proper 
vicinities, nearly all residential properties reside within the inundation zone. 

See Appendix B for maps. 

Existing Evacuations Routes and Signage 

The TEFIP relies on the presence of existing infrastructure and signage to inform 
improvement planning. While most of the existing signage is accurate, several 
communities have infrastructure and signage that is either inaccurate or requiring 
enhancement. The area has existing signage at the following locations (see Figure 1 for 
location of signs plotted on map): 

Type Description 
Recommended 
Improvement? (x) Location

Blue Line 
Existing “Leaving Zone” sign at an elevation that is 
still within the XXL scenario.  

X – See Project 
4001 

45.11116, ‐
123.973 

Blue Line 
Existing “Entering Zone” sign pointing north on 
Highway 101 south of Oretown Rd. 

 
45.15443, ‐
123.955 

Route 
Sign 

Existing route sign pointing east onto Summit Rd.   
45.10324, ‐
123.981 

Route 
Sign 

Existing route signage pointing toward Tsunami Trail, 
which are accompanied by trail markers. 

 
45.11253, ‐
123.979 

Route 
Sign 

Existing route sign pointing north on Hawk St just 
north of locked electric gate. 

 
45.12316, ‐
123.977 

Route 
Sign 

Existing route sign at northern extent of Hawk St 
with arrow pointing north into vegetated area.  

X – See Project 
3213 

45.12417, ‐
123.977 

Route 
Sign 

Existing route sign pointing north on Winema Rd 
south of Wi‐Ne‐Ma Christian Camp.  

 
45.14516, ‐
123.973 

Route 
Sign 

Existing route sign pointing east toward Highway 
101 on Wi Ne Ma Rd at Wi‐Ne‐Ma Christian Camp. 

 
45.14658, ‐
123.973 

Trail and 
Bridge 

Pedestrian bridge existing. May requiring fording the 
river if out. Currently 3.8 ft depth with beaver dams 
around. 

X – See Project 
2815 

45.11246, ‐
123.978 
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Figure 1 Existing Evacuation Signage – North Neskowin and Winema  
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Figure 2 Existing Evacuation Signage – South Beach and Neskowin 
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Evacuation Speeds 

Evacuation speeds required to reach safety range from a walk to fast walk in much of 
South Beach and Neskowin. Evacuation speeds along beach access throughout the 
area requires run, sprint, and unlikely to survive speeds.  

 
Figure 3 Minimum Walking Speeds – North Neskowin and Winema 
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Figure 4 Minimum Walking Speeds – South Beach and Neskowin Proper 
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Critical Facilities 

Critical facilities within the XXL inundation zone include Nestucca RFPD Neskowin 
Station #84.  

Conclusions 

The Neskowin community is characterized by key attributes that may complicate 
tsunami evacuation. These include the following: 

■ Large geographic swaths of residential properties within the inundation zone. 
■ Key infrastructure including the Salem Ave Bridge that may not survive an 

earthquake. 
■ Steep terrain along Highway 101 that could slow evacuation and pose the 

potential for landslides following an earthquake.  

The Neskowin community has invested in critical evacuation improvements including 
the Tsunami Trail and Bridge network that spans Kiwanda Creek. However, additional 
investment in wayfinding is required to ensure the effective evacuation of residents and 
visitors.  
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3  Evacuation Improvements Project Identification  

3.1  Wayfinding 

The following wayfinding projects have been grouped together under a singular problem statement, as they all attempt 
to solve a similar issue.  

Problem Statement: Limited existing signage and knowledge of priority evacuation routes may present difficulty to 
residents and visitors in evacuating from the inundation zone.  

Prioritized Project Alternatives:  

Project 
ID Type Description Location Priority

Potential Project 
Partners Estimated Cost 

4001 
Blue 
Line 

An Existing "Leaving Zone" sign should be 
relocated north along Highway 101 to this 
location to ensure it is outside of the XXL 
scenario. 

45.11289996, -
123.9712179 Medium 

ODOT, County 
Community 
Development 

$138.80 per Blue 
Line or $147 per 
aluminum sign plus 
labor and installation 
costs 

2819 
Blue 
Line 

It is recommended that a Blue Line or “Leaving 
Zone” sign be placed in Winema Rd just north 
of Ocean View Dr. 

45.14638747, -
123.968173 Medium

County Public Works, 
County Community 
Development 

2808 Map 

Recommend tsunami inundation zone map at 
beach access in South Beach. This site may 
not be advantageous enough to warrant 
resource use.  

45.09513868, -
123.9877057 

Low 

Property owners, 
County Community 
Development, DLCD, 
DOGAMI 

$500 per sign 

2811 Map 

Recommend tsunami inundation zone map at 
beach access at Breakers Ave and Carlton 
Ave. Route signs are not highly effective in grid 
formats seen in Neskowin and it the placement 
of a map will help to build awareness in other 
ways. 

45.14638747, -
123.968173 

High 

3208 
Route 
Sign 

Recommend route sign placement on South 
Beach Rd pointing toward Knoll Terrace.  

45.09513868, -
123.9877057 

Medium Property owners, 
County Community 
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2809 
Route 
Sign 

Recommend route sign placement pointing 
south on Knoll Terrace.  

45.096784, -
123.983920 

Medium
Development, DLCD, 
DOGAMI 

$61 per sign plus 
labor and installation 
costs 

3206 
Route 
Sign 

Recommend route sign at gate on Nescove Ct 
toward nearby bluffs.  

45.097696, -
123.985849 

High 

3202 
Route 
Sign 

Recommend route sign on Highway 101 
pointing east onto Redberg Rd. 

45.15673056, -
123.9518395 

Medium
ODOT, County 
Community 
Development 

 

Potential Funding Sources: Wayfinding projects can often be implemented at minimal cost by utilizing existing, 
ineffectively-placed signage. However, the NOAA/NWS National Tsunami Hazard Mitigation Program (NTHMP) also 
provides grants to fund projects throughout coastal communities.  

Project Beneficiaries: Wayfinding projects generally support all stakeholders in helping to promote an efficient evacuation 
process. In particular, residents and visitors benefit from the presence of maps and route signs to institutionalize 
knowledge.  

3.2  Construction 

Project 
ID Type Description Location Priority

Potential 
Project 

Partners 

Potential 
Funding 
Sources 

Estimated 
Cost 

Project  
Beneficiaries

1 
Bridge 
Retrofit 

Salem Ave. Bridge has noted 
deficiencies and its use would 
greatly improve evacuation 
effectiveness. It is 
recommended that the 
bridge be replaced or retrofit. 

45.10287731, 
-
123.9825277 

High 
County 
Public Works 

FEMA HMA, 
Oregon 
Transportation 
Funds 

$1.5 
million 

Residents, 
visitors, 
employees 

3214 
Road and 
Bridge 
Replacement 

Road and crossing 
improvements are in progress 
on Hawk St south of Amity 
Ave. Improvements to this 
location would minimize the 

45.10579423, 
-
123.9815995 

High 
County 
Public Works 

TBD 



Tillamook County, Oregon DLCD Tsunami Evacuation Planning 
 Tsunami Evacuation Facilities Improvement Plan 

Neskowin Community Annex D-10 

need to cross Salem Ave 
Bridge for high ground. 

2815 
Trail 
Enhancement 

It is uncertain that the 
Tsunami Trail Bridge crossing 
Kiwanda Creek would survive 
an earthquake. In addition, 
the bridge is continuously 
backed up by beaver dams, 
resulting in deep crossings. It 
is recommended efforts be 
made to retrofit the foot 
bridge.  

45.11245966, 
-
123.9775395 

Medium

Local CAC, 
County 
Community 
Development 

Recreational 
Trail Program, 
Trails 
Unlimited 

Minimal 
with 
volunteer 
support 

1202 
Trail 
Enhancement 

Existing route signage directs 
evacuees in the north portion 
of Hawk Street through a 
field north to Proposal Place. 
The County has an existing 
easement in this location, 
and may need to perform 
trail enhancements to ensure 
usability to trail. 

45.124941, -
123.976636 High 

Recreational 
Trail Program, 
Trails 
Unlimited 

3213 
Vertical 
Evacuation 
Structure 

The effectiveness of the 
existing evacuation route 
north to Bull Mountain is 
unknown at this time. Should 
this route be unusable, it is 
recommended that a vertical 
evacuation structure be 
considered for the area as no 
high ground exists within 
survivable distances.  

45.12686451, 
-
123.9776532 

Low 

County 
Emergency 
Management, 
County 
Community 
Development 

FEMA HMA 
$2.5 
million 
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1  Community Overview 

The Netarts community sits along the coastline of the Pacific Ocean directly south of 
Oceanside and north of Cape Lookout State Park. The are has a mix of residential, 
commercial, and recreational uses within the inundation zone.  

2  Existing Evacuation Facilities Analysis 

Tsunami Wave Arrival Time 

In the XXL scenario, waves will begin to arrive at the beach in approximately 25 minutes 
after the earthquake begins. The wave crosses the area fairly uniformly from west to 
east, while southern portions of Netarts, within Netarts Bay will see wave arrival times in 
approximately 25-30 minutes. Waves will continue to inundate stream valleys 
throughout the area, with the easternmost extents experiencing waves within 35 
minutes. 

See Appendix B for maps. 

Existing Evacuations Routes and Signage 

The TEFIP relies on the presence of existing infrastructure and signage to inform 
improvement planning. While most of the existing signage is accurate, several 
communities have infrastructure and signage that is either inaccurate or requiring 
enhancement. The area has existing signage at the following locations (see Figure 1 for 
location of signs plotted on map): 

Type Description Location 

Blue Line 

Existing “Entering Zone” sign on north end of town 
south of Happy Camp Rd heading north. 

45.43863, -123.95 

Existing “Entering/Leaving Zone” sign (two signs) on 
Netarts Highway west of Deer Ridge Rd. 

45.44152, -123.888 

Route Sign 

Existing route sign on Netarts Highway pointing 
north onto Ocean Highlands Pkwy.  

45.42969, -123.935 

Existing route sign on Netarts Highway pointing east 
onto Holly Heights Ave. 

45.43523, -123.946 

Existing route sign on Netarts Highway pointing east 
onto Phelps Ave. 

45.43678, -123.947 

Existing route sign pointing south on Happy Camp 
Rd onto Netarts Highway.  

45.43854, -123.95 

Vertical Evacuation 
Existing dune hill near Netarts Highway that could 
serve as vertical evacuation route to high ground. 

45.44121, -123.957 
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Figure 1 Existing Evacuation Signage  
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Evacuation Speeds 

Evacuation speeds required to reach safety range from a slow walk to walk in much of 
Netarts. Evacuation speeds along Whiskey Creek Rd along Netarts Bay may require a 
fast walk in the central vicinity.   

 
Figure 2 Minimum Walking Speeds  
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Critical Facilities 

No critical facilities exist within the inundation zone.  

Conclusions 

The Netarts community benefits from relatively ample high ground, which require 
relatively slow evacuation speeds. However, large swaths of area reside within the 
inundation zone and the community would benefit from added wayfinding investments.   
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3  Evacuation Improvements Project Identification  

3.1  Wayfinding 

The following wayfinding projects have been grouped together under a singular problem statement, as they all attempt 
to solve a similar issue.  

Problem Statement: Limited existing signage and knowledge of priority evacuation routes may present difficulty to 
residents and visitors in evacuating from the inundation zone.  

Prioritized Project Alternatives:  

Project 
ID Type Description Location Priority

Potential 
Project 

Partners Estimated Cost 

416 
Blue 
Line 

Recommended Blue Line or “Leaving/Entering Zone” 
sign on Whiskey Creek Rd just east of Netarts Bay Dr. 
This is a heavily trafficked area and would present a 
highly visible location.  

45.41642246, -
123.9327669 High  $138.80 per Blue Line 

or $147 per aluminum 
sign plus labor and 
installation costs 

819 
Blue 
Line 

Recommended Blue Line or “Leaving/Entering Zone” 
sign on Netarts Hwy south of Crab Ave. 

45.43743154, -
123.9471865 High  

417 Map 

Netarts Bay Dr north of Whiskey Creek Rd is a popular 
walking area and is largely within the XXL inundation 
zone. It is recommended that a map be placed near 
this location to improve awareness and education.   

45.4231056, -
123.9374132 

Medium  

$500 per sign 
419 Map 

Recommend tsunami inundation zone map placed in 
boat launch parking lot to improve awareness and 
education.  

45.43061267, -
123.9465301 

High  

816 Map 

Much of western Pearl St is within the inundation zone 
but given its elevation gains, there may be a 
misperception that the road is outside of the inundation 
zone. It is recommended a map or Blue Line be placed 
in this area to provide additional clarity.  

45.43323807, -
123.9494207 

Medium  
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818 Map 
Recommend tsunami inundation zone map at beach 
access at Crab Ave and 2nd St.  

45.43738418, -
123.9497172 

Low  

5204 Map 
Recommended tsunami inundation zone map at beach 
access on Whiskey Creek Rd near Hamm Rd. 

45.412791, -
123.934418 

Medium  

418 
Route 
Sign 

Recommended route sign placed on Netarts Bay Dr 
pointing north onto Park Ave.  

45.42952668, -
123.9428773 

Medium  
$61 per sign plus 
labor and installation 
costs 

 

Potential Funding Sources: Wayfinding projects can often be implemented at minimal cost by utilizing existing, 
ineffectively-placed signage. However, the NOAA/NWS National Tsunami Hazard Mitigation Program (NTHMP) also 
provides grants to fund projects throughout coastal communities.  

Project Beneficiaries: Wayfinding projects generally support all stakeholders in helping to promote an efficient evacuation 
process. In particular, residents and visitors benefit from the presence of maps and route signs to institutionalize 
knowledge.  

3.2  Construction 

Project 
ID Type Description Location Priority 

Potential 
Project 

Partners 

Potential 
Funding 
Sources 

Estimated 
Cost 

2001 

Trail 
Enhancement/ 
Staircase 
Construction 

The area surrounding the boat launch 
on Netarts Blvd presents large 
swaths of area within the inundation 
zone. High ground exists north of 
southern extent of Netarts Blvd 
toward Vista View Dr. It is 
recommended the community 
consider developing a trail and/or 
staircase installation to allow access 
from the boat launch to high ground. 

45.430936, -
123.947581 

Medium 

Local 
property 
owners, 
County 
Community 
Development, 
County Public 
Works, 
DLCD, 
DOGAMI 

Recreational 
Trail 
Program, 
Trails 
Unlimited 

Minimal for trail 
enhancement 
with volunteer 
support/$15,000 
for staircase 
installation  
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1  Community Overview 

Oceanside is a popular vacation destination, with many residential structures serving as 
secondary homes and rental properties. The community lies to the south of Cape 
Meares and to the north of Netarts. Tsunami inundation may be a relatively low concern 
for the community, as compared with other potential earthquake-related hazards.  

2  Existing Evacuation Facilities Analysis 

Tsunami Wave Arrival Time 

In the XXL scenario, waves will begin to arrive at the beach in approximately 20 minutes 
after the earthquake begins. The wave crosses the area uniformly and, due to the steep 
terrain present in Oceanside, minimal land is inundated by the tsunami wave. 
Nonetheless, inundation is experienced on Netarts Hwy south of Baughman Creek and 
roadways west of Tillamook Ave and Mountain Rd.  

See Appendix B for maps. 

Existing Evacuations Routes and Signage 

The TEFIP relies on the presence of existing infrastructure and signage to inform 
improvement planning. While most of the existing signage is accurate, several 
communities have infrastructure and signage that is either inaccurate or requiring 
enhancement. The area has existing signage at the following locations (see Figure 1 for 
location of signs plotted on map): 

Type Description 
Recommended 
Improvement? (X) Location

Blue Line 

Existing “Entering Zone” sign on Pacific 
Ave approximately 600 feet north of 
Baughman Creek. This sign is only 
accurate for a Large scenario and should 
be considered for replacement. 

X – See Project 
6002 

45.459425, -
123.968912 

Existing “Entering Zone sign on Netarts 
Oceanside Hwy at Breezee Way. This 
location is well outside of the inundation 
zone and should be considered for 
replacement.  

X – See Project 
821 

45.45017, -
123.959 

Route sign 
Existing route sign pointing east onto 
Cape Meares Loop at intersection with 
Pacific Ave. 

 
45.45769, -
123.967 

Map 
Existing and updated tsunami inundation 
zone map at parking lot for Oceanside 
Beach State Recreation Site.

 
45.46043, -
123.970 

Vertical Evacuation 
There is an existing staircase from the 
beach to Capes Dr that may allow for 
vertical evacuation. 

 
45.44904, -
123.963 
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Figure 1 Existing Evacuation Signage  
[TO BE INSTERTED IN FINAL DRAFT]  

Evacuation Speeds 

Evacuation speeds required to reach safety from all roads within the inundation zone 
are a slow walk. Many of the local beaches require only a slow walk to a walk, but 
beaches to the northern and southern extents of the Oceanside area may require a run 
or even sprint.  

 
Figure 2 Minimum Walking Speeds  
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Critical Facilities 

No critical facilities exist within the inundation zone.  

Conclusions 

The Oceanside community benefits from ample high ground, which require relatively 
slow evacuation speeds. Minimal evacuation improvements are recommended in the 
area, but several wayfinding and planning projects have been provided for 
consideration. In addition, the geography surrounding Oceanside (steep slopes and 
cliffs) are often associated with elevated landslide and ground movement risks. While 
not directly related to this project, a potential landslide could greatly impact residents/ 
and visitors’ ability to safely evacuate.    
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3  Evacuation Improvements Project Identification  

3.1  Wayfinding 

The following wayfinding projects have been grouped together under a singular problem statement, as they all attempt 
to solve a similar issue.  

Problem Statement: Limited existing signage and knowledge of priority evacuation routes may present difficulty to 
residents and visitors in evacuating from the inundation zone.  

Prioritized Project Alternatives:  

Project 
ID Type Description Location Priority 

Potential 
Project 

Partners 
Estimated 

Cost 

6002 
Blue 
Line 

Existing “Entering Zone” sign on Pacific Ave approximately 600 
feet north of Baughman Creek. This sign is only accurate for a 
Large scenario and should be considered for replacement at 
accurate location. 

45.458084, -
123.968019 High 

County 
Community 
Development, 
County Public 
Works, DLCD, 
DOGAMI 

$138.80 per 
Blue Line or 
$147 per 
aluminum sign 
plus labor and 
installation 
costs 

6003 
Blue 
Line 

Existing “Entering Zone sign on Netarts Oceanside Hwy at 
Breezee Way. This location is well outside of the inundation 
zone and should be considered for replacement at accurate 
location to the north.  

45.455209, -
123.966603 Medium 

4813 
Blue 
Line 

Recommend placement of Blue Line on Rosenburg Loop 
outside of XXL inundation zone. Rosenburg Loop is only 
outside of the inundation zone in the northeast corner of the 
loop and this location may benefit from multiple blue lines.  

45.461771, -
123.969950 

High 

6004 
Blue 
Line 

(Associated with Project 4813) Recommend placement of Blue 
Line on Rosenburg Loop outside of XXL inundation zone. 
Rosenburg Loop is only outside of the inundation zone in the 
northeast corner of the loop and this location may benefit from 
multiple blue lines. 

45.462049, -
123.970937 

High 

4814 
Blue 
Line 

Recommend placement of Blue Line on Maxwell Mountain Rd 
outside of XXL inundation zone. 

45.461298, -
123.969453 

Medium 
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Potential Funding Sources: Wayfinding projects can often be implemented at minimal cost by utilizing existing, 
ineffectively-placed signage. However, the NOAA/NWS National Tsunami Hazard Mitigation Program (NTHMP) also 
provides grants to fund projects throughout coastal communities.  

Project Beneficiaries: Wayfinding projects generally support all stakeholders in helping to promote an efficient evacuation 
process. In particular, residents and visitors benefit from the presence of maps and route signs to institutionalize 
knowledge.  
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1  Community Overview 

The Pacific City/Woods area extends south from Cape Kiwanda State Natural Area to 
Bob Straub State Park and Nestucca Bay National Wildlife Refuge in the southern 
extent. The area within the inundation zone has a mix of commercial and residential 
uses.  

2  Existing Evacuation Facilities Analysis 

Tsunami Wave Arrival Time 

In the XXL scenario, waves will begin to arrive at the beach in approximately 18-20 
minutes after the earthquake begins. The vast majority of the planning area would be 
inundated within 25 minutes, while Hill Road and Woods would be inundated within 27 
minutes. The tsunami will also travel upstream on the Nestucca River, ultimately 
reaching the community of Meda in approximately 50 minutes.   

See Appendix B for maps. 

Existing Evacuations Routes and Signage 

The TEFIP relies on the presence of existing infrastructure and signage to inform 
improvement planning. While most of the existing signage is accurate, several 
communities have infrastructure and signage that is either inaccurate or requiring 
enhancement. The area has existing signage at the following locations (see Figure 1 for 
location of signs plotted on map): 

Type Description 
Recommended 
Improvement? (X) Location

Blue Line 
Existing “Entering Zone” sign on Highway 101 
south of Cloverdale. 

 
45.19187, ‐
123.9 

Route Sign 

Existing route sign on Brooten Rd pointing onto 
Fischer Rd facing south.  

 
45.19588, ‐
123.957 

Existing route signs (two signs) on Pacific Ave 
pointing north and south onto Brooten Rd.  

 
45.20184, ‐
123.962 

Existing route sign at Cape Kiwanda Dr and Pacific 
Ave pointing across Pacific Ave Bridge. The 
community may want to consider other routes 
that do not require bridge passage.  

X – See Project 
2401 

45.20223, ‐
123.966 

Existing route sign on Cape Kiwanda Dr pointing 
east onto Nestucca Ridge Rd. 

 
45.20895, ‐
123.966 

Existing route sign on Brooten Rd pointing toward 
Bayshore Medical Pacific City.  

 
45.17949, ‐
123.927 

Small route sign at Cape Kiwanda State Park 
parking lot pointing north on Highway 101. 

 
45.21552, ‐
123.97 

Existing route sign on Sandlake Rd north of A St in 
Pacific Woods.  

 
45.21561, ‐
123.955 
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Existing route sign on McPhillips Dr pointing east 
onto Pine Drive. This area is well outside of the 
inundation zone and should be considered for 
removal or replacement. 

X – See Project 
4810 

45.22182, ‐
123.969 

Vertical 
Evacuation 

Existing sand dune in Cape Kiwanda State Park 
that provides access to high ground.  

 
45.21552, ‐
123.97 

Trail System 
Existing trail system in north portion of Bob 
Straub State Park, which leads to high ground 
during L scenario.  

 
45.19387, ‐
123.967 

 

Figure 1 Existing Evacuation Signage  
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Evacuation Speeds 

Evacuation speeds required to reach safety from all roads within the inundation zone 
range from slow walk to fast walk. Many of the local beaches as well as areas within 
Bob Straub State Park may require a run or even sprint.  

 
Figure 2 Minimum Walking Speeds  
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Critical Facilities 

Critical facilities within the inundation zone include The Nestucca RFPD Pacific City 
Station #82  

Conclusions 

The Pacific City/Woods community benefits from ample high ground, which require 
relatively slow evacuation speeds. However, additional signage and wayfinding 
infrastructure is recommended to ensure awareness of residents and visitors. In 
addition, several locations within the area are remote and far from high ground (such as 
Bob Straub State Park) and may benefit from vertical evacuation strategies.  
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3  Evacuation Improvements Project Identification  

3.1  Wayfinding 

The following wayfinding projects have been grouped together under a singular problem statement, as they all attempt 
to solve a similar issue.  

Problem Statement: Limited existing signage and knowledge of priority evacuation routes may present difficulty to 
residents and visitors in evacuating from the inundation zone.  

Prioritized Project Alternatives:  

Project 
ID Type Description Location Priority

Potential Project 
Partners Estimated Cost 

2401 
Route 
Prioritization 

Existing route sign at Cape Kiwanda Dr and 
Pacific Ave pointing across Pacific Ave Bridge. 
The community may want to consider other 
routes that do not require bridge passage. 

45.202248, -
123.965914 High 

Residents, County 
Community 
Development, DLCD

Minimal – in-
kind time and 
support 

4810 Route Sign 

Existing route sign on McPhillips Dr pointing 
east onto Pine Rd. This area is well outside of 
the inundation zone and should be considered 
for removal or replacement. 

45.221680, -
123.969545 Low 

County Community 
Development, 
County Public 
Works, DLCD, 
DOGAMI 

$61 per sign 
plus labor and 
installation costs 

2409 
Assembly 
Point 

Recommend placement of Assembly Point sign 
in empty parking area on Fischer Rd near 
Solita Blvd. 

45.19469187, 
-123.9543615 

Medium
Local residents, 
County Community 
Development, 
County Public 
Works, DLCD, 
DOGAMI 

$60 per sign 
plus labor and 
installation costs 

2005 
Assembly 
Point 

Existing route signs direct evacuees east onto 
Nestucca Ridge Rd, but no Assembly Point 
signs are present. It is recommended that the 
community coordinate with residents to 
establish signage, as local residents have not 
been receptive to similar projects in the past.  

45.2083174, -
123.962287 

Low 

2405 Blue Line 
Recommend placement of Blue Line or 
“Leaving/Entering Zone” sign on northern 
extent of Hill Rd outside of inundation zone. 

45.20493077, 
-123.9574483 

Medium 
County Community 
Development, 
County Public 

$138.80 per 
Blue Line or 
$147 per 
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This area represents limited accessible high 
ground for surrounding properties and must be 
accompanied by signage.  

Works, DLCD, 
DOGAMI 

aluminum sign 
plus labor and 
installation costs 

2006 Blue Line 

(Associated with Project 2005). Existing route 
signs direct evacuees east onto Nestucca 
Ridge Rd, but no Blue Lines or 
“Entering/Leaving Zone” signs are present. It is 
recommended that the community coordinate 
with residents to establish signage, as local 
residents have not been receptive to similar 
projects in the past. Blue Lines should be 
placed on northern and southern portions of 
Nestucca Ridge Rd at XXL inundation lines.  

45.20769677, 
-123.9625822 

Low 

2003 Blue Line 

Recommend placement of Blue Line or 
“Entering/Leaving Zone” signs on McPhillips 
Dr/Cape Kiwanda Dr at XXL inundation line 
north of Circle Dr. 

45.21680753, 
-123.969774 

Medium

2001 Map 

Recommend placement of tsunami inundation 
zone map at parking lot for Cape Kiwanda 
State Park. This will promote awareness and 
education to visitors who may be unaware of 
the tsunami risks in the area.  

45.21574899, 
-123.9709178 

High 

County Community 
Development, 
Oregon State Parks, 
County Public 
Works, DLCD, 
DOGAMI 

$500 per sign 

2807 Route Sign 

Recommend placement of route signs on 
Brooten Ave north onto unnamed road to 
Pacific City Transfer Station. This location is 
outside of the XXL inundation zone and may 
provide easier access than the Bayshore 
Medical Center.  

45.17968252, 
-123.9312592 

Low 

County Community 
Development, 
County Public 
Works, DLCD, 
DOGAMI 

$61 per sign 
plus labor and 
installation costs 2801 Route Sign 

Recommend placement of route signs (two 
signs) on Brooten Rd facing north and south, 
directing evacuees east onto Sutton Way. 

45.18936324, 
-123.9490709 

High 

2411 Route Sign 

(Associated with Project 2412) Recommend 
placement of route sign at Nestucca Manor Dr 
and Brooten Rd directing evacuees north on 
Brooten Rd toward Fischer Rd.  

45.19363203, 
-123.9549896 

High 
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2412 Route Sign 

(Associated with Project 2411) Recommend 
placement of route sign facing north directing 
evacuees east onto Fischer Rd. Currently, only 
route signage facing south exists at Fischer 
Rd.  

45.19577131, 
-123.9564979 

High  

2413 Route Sign 

Recommend route sign at intersection of Cindy 
Ln and Airport Way near the intersection. 
Numerous residential properties are present in 
this location and presence of Bob Straub State 
Park may confuse residents and visitors 
regarding the risk of tsunami inundation.  

45.19679084, 
-123.9603158 

Medium

County Community 
Development, 
County Public 
Works, County 
Parks, DLCD, 
DOGAMI 

$61 per sign 
plus labor and 
installation costs 

2013 Route Sign 
Recommend placement of route sign on 
Brooten Rd directing evacuees east onto 
Haystack St toward Hill Rd.  

45.20056304, 
-123.9614057 

Medium

2012 Route Sign 

Existing route sign at Resort Dr and 
Reddekopp Rd is missing an arrow identifying 
the direction evacuees should travel. 
Recommended maintenance to update route 
sign with arrow pointing west onto Reddekopp 
Rd. 

45.20459116, 
-123.9491645 

High 

2009 Route Sign 

Recommend placement of route sign on 
Brooten Rd directing evacuees east onto Tent 
St toward Hill Rd. Project may also require 
placement of route signs on 3rd St and Tent St 
and 3rd St and Hill Rd. 

45.20574, -
123.9606773 

Medium

2010 Route Sign 

Recommend placement of route sign on 
Brooten Rd directing evacuees east onto 
Spring St. Project may also require placement 
of route sign at 3rd and Hill Rd. (Associated with 
Project 2009) 

45.20705821, 
-123.9596137 

High 

2407 Route Sign 

Recommend placement of route sign on 
Brooten Rd/Resort Dr directing evacuees north 
onto Ferry St. This location is on Woods 
County Campground/Park grounds, which 
would ease feasibility, as it is County property.  

45.21116942, 
-123.9539294 

High 
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2011 Map 

(Associated with Project 2407). Recommend 
placement of tsunami inundation zone map in 
Woods County Campground/Park, which would 
ease feasibility, as it is County property. 

45.21116942, 
-123.9539294 

High 

County Community 
Development, 
County Public 
Works, DLCD, 
DOGAMI 

$500 per sign 

 

Potential Funding Sources: Wayfinding projects can often be implemented at minimal cost by utilizing existing, 
ineffectively-placed signage. However, the NOAA/NWS National Tsunami Hazard Mitigation Program (NTHMP) also 
provides grants to fund projects throughout coastal communities.  

Project Beneficiaries: Wayfinding projects generally support all stakeholders in helping to promote an efficient evacuation 
process. In particular, residents and visitors benefit from the presence of maps and route signs to institutionalize 
knowledge.  

3.2  Planning 

Project 
ID Type Description Location Priority

Potential Project 
Partners 

Potential 
Funding 
Sources 

Estimated 
Cost 

2406 
Engineering 
Study 

The community may wish to seek a 
seismic and landslide susceptibility study 
to be performed near Hill Rd. This location 
will likely serve as the nearest high ground 
for a large segment of the population, and 
additional studies are needed to determine 
its survivability. 

45.202745, -
123.958125 

Medium

County 
Community 
Development, 
DOGAMI, DLCD 

General 
budget, 
FEMA 
PDM 

$100,000 

2401 
Engineering 
Study 

Existing route sign at Cape Kiwanda Dr 
and Pacific Ave pointing across Pacific Ave 
Bridge. It may be valuable to have a 
seismic study performed on the bridge to 
determine its likelihood to survive the 
earthquake. Based on the findings, a 
retrofit or bridge replacement may be 
warranted.  

45.202248, -
123.965914 

Medium

County 
Community 
Development, 
DOGAMI, DLCD 

General 
budget, 
FEMA 
PDM 

$100,000 
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3.3  Construction 

Project 
ID Type Description Location Priority 

Potential Project 
Partners 

Potential 
Funding 
Sources 

Estimated 
Cost 

2402 
Vertical 
Evacuation 

The community and State may want to 
consider placement of a vertical 
evacuation structure in the south/central 
portion of Bob Straub State Park. This 
area is considered “unlikely to survive” for 
evacuation purposes.

45.182482, -
123.966193 

Low 

County Community 
Development, 
Oregon State 
Parks, DLCD, 
DOGAMI 

NTHMP, 
FEMA 
HMA 

$2.5 
million 

2007 
Vertical 
Evacuation 

This location within Bob Straub State 
Park has an existing trail to high ground 
under a Large scenario. However, the 
community may want to consider the 
value of a vertical evacuation structure 
placed in existing Large scenario high 
ground that is capable of surviving an 
XXL scenario. 

45.194066, -
123.964434 

Medium 
$2.5 
million 
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1  Community Overview 

The Sand Lake area encompasses the entirety of the Sand Lake estuary including 
Whalen Island and the Sand Lake Recreational Area. The low-lying region contains 
large swaths of land within the inundation zone, but relatively few structures. The area is 
also a popular destination for camping and recreational activities. 

2  Existing Evacuation Facilities Analysis 

Tsunami Wave Arrival Time 

In the XXL scenario, waves will begin to arrive at the beach in approximately 20 minutes 
after the earthquake begins. The wave will then arrive at Whalen Island within 24 
minutes and inundate the entire zone within 34 minutes.  

See Appendix B for maps. 

Existing Evacuations Routes and Signage 

The TEFIP relies on the presence of existing infrastructure and signage to inform 
improvement planning. While most of the existing signage is accurate, several 
communities have infrastructure and signage that is either inaccurate or requiring 
enhancement. The area has existing signage at the following locations (see Figure 1 for 
location of signs plotted on map): 

Type Description 
Recommended 
Improvement? (X) Location

Blue 
Line 

Existing “Leaving Zone” sign on Galloway Rd west of 
Derrick Rd at XXL inundation zone line.

 
45.3035, -
123.943

Route 
Sign 

Existing route sign in eastern parking lot for Sand Lake 
ATV site. Sign is partially obscured and points north, as 
opposed to the closest high ground, which is directly east. 

X – See Project 
4401 

45.2879, ‐
123.956 

Existing route sign in western parking lot for Sand Lake 
ATV site. Sign is partially obscured and points north, as 
opposed to the closest high ground, which is directly east. 

X – See Project 
4802 

45.2879, ‐
123.958 

Existing route sign in western parking lot for Sand Lake 
ATV site, along Galloway Rd. Sign points north. 

 
45.286, ‐
123.958 

Existing route sign at entrance to Whalen Island State 
Park, directing evacuees east across bridge toward 
Sandlake Rd. 

 
45.273, ‐
123.949 

Existing route sign at exit for Sandbeach Campground 
(U.S. Parks) pointing north toward Galloway Rd. 

 
45.284, ‐
123.955 

Map 

Existing, but outdated tsunami inundation zone map in 
Sandbeach Campground. Recommended replacement of 
map. 

X – See Project 
4801 

45.284, ‐
123.955 

Existing, updated tsunami inundation zone map in Clay 
Myers State Natural Area campground near restrooms. 

 
45.273, ‐
123.950 
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Figure 1 Existing Evacuation Signage  
[UPDATED MAP TO BE INCLUDED IN FINAL DRAFT]  

Evacuation Speeds 

Evacuation speeds required to reach safety vary from slow walk to run across the area. 
Nearly all areas excluding the Sand Lake Recreation Area can evacuate at slow walk or 
walk speeds. Within the Sand Lake Recreation Area, speeds of run may be necessary 
to reach high ground.  

 
Figure 2 Minimum Walking Speeds  
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Critical Facilities 

No critical facilities exist within the inundation zone.  

Conclusions 

The Sand Lake community has sufficient high ground in most areas. Additional signage 
and awareness campaigns will be critical in ensuring visitors are well-informed of 
tsunami risks in the area.     
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3  Evacuation Improvements Project Identification  

3.1  Wayfinding 

The following wayfinding projects have been grouped together under a singular problem statement, as they all attempt 
to solve a similar issue.  

Problem Statement: Limited existing signage and knowledge of priority evacuation routes may present difficulty to 
residents and visitors in evacuating from the inundation zone.  

Prioritized Project Alternatives:  

Project 
ID Type Description Location Priority 

Potential 
Project Partners Estimated Cost 

4403 
Assembly 
Point 

Recommend placement of Assembly Point sign in 
sheltered area of high grounds along dunes at the 
Sand Lake ATV Site. 

45.28925, -
123.954715 Medium 

U.S. Forest 
Service, County 
Community 
Development 

$60 per sign plus 
labor and 
installation costs 

4401 
Route 
Sign 

Existing route sign in eastern parking lot for Sand 
Lake ATV Site. Sign is partially obscured and points 
north, as opposed to the closest high ground, which 
is directly east. 

45.2879, -
123.956 High 

$61 per sign plus 
labor and 
installation costs 

4802 
Route 
Sign 

Existing route sign in western parking lot for Sand 
Lake ATV Site. Sign is partially obscured and points 
north, as opposed to the closest high ground, which 
is directly east. 

45.2879, -
123.958 

High 

4404 Map 

Recommend placement of tsunami inundation zone 
map in western parking lot for Sand Lake ATV Site. 
Location will promote awareness and education 
among visitors who may be unfamiliar of the 
tsunami risk. 

45.286874, -
123.958406 

Medium 

$500 per sign 

4801 Map 
Recommend update of existing tsunami inundation 
zone map in the Sandbeach Campground. The 
existing map has degraded and is difficult to 

45.284081, -
123.955326 

High 
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interpret. The updated map should illustrate the XXL 
scenario.   

4818 Blue Line 

Sandlake Rd presents many difficulties in reaching 
high ground as much of the area including the 
roadway and west are within the XXL inundation 
zone. However, under a Large scenario, portions of 
Sandlake Rd may not be fully inundated. The 
community should consider placement of Blue Lines 
or “Entering/Leaving Zone” signs along Sandlake Rd 
to illustrate locations that are potentially survivable. 
If this action is not taken, additional signage is 
required throughout the Sandlake Rd region north to 
Galloway Rd and south to Tierra del Mar to ensure 
adequacy of awareness and education. 

45.279414, -
123.93948 

Low/High
County 
Community 
Development 

$138.80 per Blue 
Line or $147 per 
aluminum sign 
plus labor and 
installation costs 

4806 Map 

No existing infrastructure or signage exists at Sitka 
State Natural Area. It is recommended that the 
community consider placement of a tsunami 
inundation zone map to build awareness and 
education.  

45.279414, -
123.93948 

Medium  
Oregon State 
Parks 

$500 per sign 

 

Potential Funding Sources: Wayfinding projects can often be implemented at minimal cost by utilizing existing, 
ineffectively-placed signage. However, the NOAA/NWS National Tsunami Hazard Mitigation Program (NTHMP) also 
provides grants to fund projects throughout coastal communities.  

Project Beneficiaries: Wayfinding projects generally support all stakeholders in helping to promote an efficient evacuation 
process. In particular, residents and visitors benefit from the presence of maps and route signs to institutionalize 
knowledge.  
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1  Community Overview 

The Tierra Del Mar community occupies a small stretch of land centered along 
Sandlake Rd and the Pacific Ocean. Tierra Del Mar is south of the Sand Lake Estuary 
and north of Cape Kiwanda State Natural Area. The area is almost exclusively 
residential and numerous residential structures are within the XXL inundation zone.  

2  Existing Evacuation Facilities Analysis 

Tsunami Wave Arrival Time 

In the XXL scenario, waves will begin to arrive at the beach in approximately 20 minutes 
after the earthquake begins. The wave crosses the area uniformly and ends east of 
Sandlake Rd.  

See Appendix B for maps. 

Existing Evacuations Routes and Signage 

The TEFIP relies on the presence of existing infrastructure and signage to inform 
improvement planning. While most of the existing signage is accurate, several 
communities have infrastructure and signage that is either inaccurate or requiring 
enhancement. The area has existing signage at the following locations (see Figure 1 for 
location of signs plotted on map): 

Type Description 
Recommended 
Improvement? (X) Location 

Route 
Sign 

Existing route sign on Sandlake Rd 
pointing east toward unnamed gravel 
road. Sign is located at Welcome to 
Tierra Del Mar sign. 

 45.2566, ‐123.961 

Existing route sign on Sandlake Rd 
pointing east onto Jasmine Ave. 

 45.2546, ‐123.9629

Existing route sign on Sandlake Rd 
pointing east onto Austin Ave. 

 45.2526, ‐123.9643

Existing route sign on Sandlake Rd 
pointing east onto Floyd Ave. 

 45.2500, ‐123.9654

Existing route sign on Sandlake Rd 
pointing east onto Harris Ave. 

 45.249, ‐123.9660 
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Figure 1 Existing Evacuation Signage  
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Evacuation Speeds 

Evacuation speeds required to reach safety largely increase across the board the closer 
the evacuee is to the coastline. Required speeds vary from walk to fast walk utilizing the 
existing road network and fast walk to job under a scenario in which liquefaction impacts 
the road network following the earthquake.  

 
Figure 2 Minimum Walking Speeds  
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Critical Facilities 

No critical facilities exist within the inundation zone.  

Conclusions 

The Tierra Del Mar community benefits from ample existing route signage and an east 
to west road network providing ample opportunity to reach high ground. The community 
should not find it necessary to add additional route signage, but may benefit from the 
placement of tsunami inundation zone maps and Blue Lines or “Entering/Leaving Zone” 
signs. While not directly related to the scope of this project, many residential homes are 
well within the inundation zone on the west side of Sandlake Rd. Public education and 
awareness materials should be provided to residents and guests to ensure awareness 
of the tsunami risk in their area.    
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3  Evacuation Improvements Project Identification  

3.1  Wayfinding 

The following wayfinding projects have been grouped together under a singular problem statement, as they all attempt 
to solve a similar issue.  

Problem Statement: Limited existing signage and knowledge of priority evacuation routes may present difficulty to 
residents and visitors in evacuating from the inundation zone.  

Prioritized Project Alternatives:  

Project 
ID Type Description Location Priority

Potential Project 
Partners Estimated Cost 

6801 Map 

The community is well-covered with route signs but 
may benefit from added awareness. It is 
recommended that the community place a tsunami 
inundation zone map at the beach access parking lot 
south of Tierra Del Mar. This are falls within the Cape 
Kiwanda State Natural Area, requiring coordination 
with Oregon State Parks. 

45.245879, -
123.967438 High 

Oregon State 
Parks, County 
Community 
Development, 
DLCD 

$500 per sign 

4410 
Blue 
Line 

While ample route signs provide guidance to high 
ground within Tierra Del Mar, the community may 
benefit from placing a Blue Line or “Entering/Leaving 
Zone” sign south of the community at the border of the 
XXL inundation zone. 

45.239745, -
123.969197 High 

County Community 
Development, 
DLCD 

$138.80 per Blue 
Line or $147 per 
aluminum sign 
plus labor and 
installation costs 

 

Potential Funding Sources: Wayfinding projects can often be implemented at minimal cost by utilizing existing, 
ineffectively-placed signage. However, the NOAA/NWS National Tsunami Hazard Mitigation Program (NTHMP) also 
provides grants to fund projects throughout coastal communities.  
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Project Beneficiaries: Wayfinding projects generally support all stakeholders in helping to promote an efficient evacuation 
process. In particular, residents and visitors benefit from the presence of maps and route signs to institutionalize 
knowledge.  

3.2  Planning 

Project 
ID Type Description Location Priority 

Potential 
Project 

Partners 

Potential 
Funding 
Sources 

Estimated 
Cost 

Project  
Beneficiaries

         

 

Problem Statement:  

Prioritized Project Alternatives:  

 

3.3  Construction 

Project 
ID Type Description Location Priority 

Potential 
Project 

Partners 

Potential 
Funding 
Sources 

Estimated 
Cost 

Project  
Beneficiaries
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64.71% 110

30.00% 51

5.29% 9

Q6 Is your home in the tsunami zone?
Answered: 170 Skipped: 8

TOTAL 170

Yes

No

I’m not sure

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

ANSWER CHOICES RESPONSES

Yes

No

I’m not sure
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11.76% 20

26.47% 45

1.76% 3

60.00% 102

Q7 Is your place of business in the tsunami zone?
Answered: 170 Skipped: 8

TOTAL 170

Yes

No

I’m not sure

Not applicable

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

ANSWER CHOICES RESPONSES

Yes

No

I’m not sure

Not applicable
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2.45% 4

6.75% 11

8.59% 14

2.45% 4

77.91% 127

7.98% 13

Q8 Does anyone in your home have mobility or visual impairment
challenges that would make it difficult to reach a location outside the

tsunami zone?
Answered: 163 Skipped: 15

Total Respondents: 163  

Wheelchair or
other...

Walking
cane/walker

Other physical
limitations

Blindness,
partial...

Not applicable

Other (please
specify)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

ANSWER CHOICES RESPONSES

Wheelchair or other electronic mobility device

Walking cane/walker

Other physical limitations

Blindness, partial blindness, or night vision challenges

Not applicable

Other (please specify)
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88.89% 144

11.11% 18

Q9 Do you know where the nearest high ground is to evacuate to after an
earthquake?

Answered: 162 Skipped: 16

TOTAL 162

Yes

No

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

ANSWER CHOICES RESPONSES

Yes

No
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61.11% 99

17.28% 28

5.56% 9

16.05% 26

Q10 Can you make it to the nearest high ground by walking/running in
Answered: 162 Skipped: 16

TOTAL 162

Under 20
minutes?

Under 30
minutes?

Under 45
minutes?

I’m not sure

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

ANSWER CHOICES RESPONSES

Under 20 minutes?

Under 30 minutes?

Under 45 minutes?

I’m not sure
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Q11 What is the nearest Assembly Point to your HOME?
Answered: 162 Skipped: 16

I’m not sure

Cape Lookout
State Park...

Cape Lookout
State Park...

Cape Meares
Area: Cape...

Cape Meares
Area: 9th...

Cape Meares
Area: 7th...

Cape Meares
Area: 5th...

Cape Meares
Area: 3rd...

Oceanside
Area: N.O.S...

Oceanside
Area:...

Oceanside
Area: Highl...

Netarts Area:
Phelps Ave W...

Netarts Area:
Holly Height...

Netarts Area:
Emerald Lane...

Netarts Area:
Alder Cove R...

Netarts Area:
Orchard Loop...

Netarts Area:
Old Netarts ...

Netarts Area:
Whiskey Cree...

Sand Lake
Area: Sand...
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29.01% 47

0.62% 1

0.00% 0

0.00% 0

Area: Sand...

Sand Lake
Area: Derri...

Sand Lake
Area: Chick...

Sand Lake
Area: East...

Sand Lake
Area: Upper...

Sand Lake
Area: Sand...

Sand Lake
Area: Lower...

Tierra Del Mar
Area:...

Pacific City
Area: Sand...

Pacific City
Area: Ridge...

Pacific City
Area: Nestu...

Pacific City
Area:...

Pacific City
Area: Solit...

Neskowin Area:
South of...

Neskowin Area:
Beachcrest...

Neskowin Area:
Summit Rd....

Neskowin Area:
South Beach...

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

ANSWER CHOICES RESPONSES

I’m not sure

Cape Lookout State Park Area:  Netarts Spit lookout point (45.3540, -123.9712)

Cape Lookout State Park Area: Cape Lookout State Park (45.3596, -123.9650)

Cape Meares Area:  Cape Meares Loop Road (45.4995, -123.9461)
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0.00% 0

0.00% 0

0.00% 0

0.00% 0

0.00% 0

0.00% 0

0.00% 0

0.00% 0

0.00% 0

0.00% 0

0.00% 0

0.00% 0

0.62% 1

0.00% 0

0.00% 0

0.00% 0

0.00% 0

0.00% 0

0.00% 0

0.00% 0

0.62% 1

19.75% 32

1.23% 2

3.09% 5

7.41% 12

7.41% 12

3.70% 6

3.09% 5

12.96% 21

4.94% 8

5.56% 9

TOTAL 162

Cape Meares Area:  9th Street (45.4975, -123.9535) 

Cape Meares Area:  7th Street (45.4967, -123.9557) 

Cape Meares Area:  5th Street (45.4953, -123.9576) 

Cape Meares Area:  3rd Street (45.4945, -123.9589) 

Oceanside Area:  N.O.S.D. entrance (45.4622, -123.9638)

Oceanside Area:  Oceanside Chapel (45.4609, -123.9678)

Oceanside Area:  Highland Dr W (45.4493, -123.9579) 

Netarts Area:  Phelps Ave W (45.4393, -123.9430)  

Netarts Area:  Holly Heights Ave (45.4355, -123.9425) 

Netarts Area:  Emerald Lane & Ocean Highlands Pkwy (45.4339, -123.9349)

Netarts Area:  Alder Cove Road W & Myrtle Street W (45.4321, -123.9400)

Netarts Area:  Orchard Loop & Orchard Ct (45.4286, -123.9352) 

Netarts Area:  Old Netarts Rd W & Meadowood Ln (45.4231, -123.9293)

Netarts Area: Whiskey Creek & Old Netarts Rd W (45.4216, -123.9265) 

Sand Lake Area:  Sand lake Road./Cape Lookout Rd. (45.3175, -123.9218) 

Sand Lake Area:  Derrick Road (45.3166, -123.9415)

Sand Lake Area:  Chicken Ridge (45.3014, -123.9508) 

Sand Lake Area:  East Dunes (45.2944, -123.9523)

Sand Lake Area:  Upper Sand Lake Road (45.2781, -123.9381) 

Sand Lake Area:  Sand Lake Road (45.2738, -123.9413)

Sand Lake Area:  Lower Sand Lake Road (45.2705, -123.9455) 

Tierra Del Mar Area:  Nantucket Rd. (45.2456, -123.9625)  

Pacific City Area:  Sand Lake Rd. (45.2208, -123.9570)  

Pacific City Area:  Ridge Rd. (45.2197, -123.9699)

Pacific City Area:  Nestucca Ridge Rd (45.2101, -123.9612)

Pacific City Area:  Elderberry Ln/Simmons Rd (45.1987, -123.9500)

Pacific City Area:  Solita Blvd (45.1944, -123.9523) 

Neskowin Area:  South of Pacific Overlook Dr (45.1179, -123.9639)

Neskowin Area:  Beachcrest Dr./Hillcrest Dr. (45.1139, -123.9740) 

Neskowin Area:  Summit Rd. (45.1009, -123.9766)

Neskowin Area:  South Beach Point (45.0939, -123.9877)
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Q12 What is the nearest Assembly Point to your WORK OR
VOLUNTEER LOCATION?

Answered: 162 Skipped: 16

I’m not sure

Cape Lookout
State Park...

Cape Lookout
State Park...

Cape Meares
Area: Cape...

Cape Meares
Area: 9th...

Cape Meares
Area: 7th...

Cape Meares
Area: 5th...

Cape Meares
Area: 3rd...

Oceanside
Area: N.O.S...

Oceanside
Area:...

Oceanside
Area: Highl...

Netarts Area:
Phelps Ave W...

Netarts Area:
Holly Height...

Netarts Area:
Emerald Lane...

Netarts Area:
Alder Cove R...

Netarts Area:
Orchard Loop...

Netarts Area:
Old Netarts ...

Netarts Area:
Whiskey Cree...
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46.91% 76

0.00% 0

0.00% 0

Sand Lake
Area: Sand...

Sand Lake
Area: Derri...

Sand Lake
Area: Chick...

Sand Lake
Area: East...

Sand Lake
Area: Upper...

Sand Lake
Area: Sand...

Sand Lake
Area: Lower...

Tierra Del Mar
Area:...

Pacific City
Area: Sand...

Pacific City
Area: Ridge...

Pacific City
Area: Nestu...

Pacific City
Area:...

Pacific City
Area: Solit...

Neskowin Area:
South of...

Neskowin Area:
Beachcrest...

Neskowin Area:
Summit Rd....

Neskowin Area:
South Beach...

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

ANSWER CHOICES RESPONSES

I’m not sure

Cape Lookout State Park Area:  Netarts Spit lookout point (45.3540, -123.9712)

Cape Lookout State Park Area: Cape Lookout State Park (45.3596, -123.9650)
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0.62% 1

0.00% 0

0.00% 0

0.00% 0

0.00% 0

0.00% 0

0.00% 0

0.00% 0

0.62% 1

0.00% 0

0.00% 0

0.00% 0

0.00% 0

0.00% 0

0.62% 1

0.62% 1

0.00% 0

0.00% 0

0.00% 0

0.00% 0

0.00% 0

0.00% 0

10.49% 17

1.85% 3

3.70% 6

10.49% 17

4.32% 7

1.23% 2

2.47% 4

7.41% 12

3.70% 6

4.94% 8

TOTAL 162

Cape Meares Area:  Cape Meares Loop Road (45.4995, -123.9461)

Cape Meares Area:  9th Street (45.4975, -123.9535) 

Cape Meares Area:  7th Street (45.4967, -123.9557) 

Cape Meares Area:  5th Street (45.4953, -123.9576) 

Cape Meares Area:  3rd Street (45.4945, -123.9589) 

Oceanside Area:  N.O.S.D. entrance (45.4622, -123.9638)

Oceanside Area:  Oceanside Chapel (45.4609, -123.9678)

Oceanside Area:  Highland Dr W (45.4493, -123.9579) 

Netarts Area:  Phelps Ave W (45.4393, -123.9430)  

Netarts Area:  Holly Heights Ave (45.4355, -123.9425) 

Netarts Area:  Emerald Lane & Ocean Highlands Pkwy (45.4339, -123.9349)

Netarts Area:  Alder Cove Road W & Myrtle Street W (45.4321, -123.9400)

Netarts Area:  Orchard Loop & Orchard Ct (45.4286, -123.9352) 

Netarts Area:  Old Netarts Rd W & Meadowood Ln (45.4231, -123.9293)

Netarts Area: Whiskey Creek & Old Netarts Rd W (45.4216, -123.9265) 

Sand Lake Area:  Sand lake Road./Cape Lookout Rd. (45.3175, -123.9218) 

Sand Lake Area:  Derrick Road (45.3166, -123.9415)

Sand Lake Area:  Chicken Ridge (45.3014, -123.9508) 

Sand Lake Area:  East Dunes (45.2944, -123.9523)

Sand Lake Area:  Upper Sand Lake Road (45.2781, -123.9381) 

Sand Lake Area:  Sand Lake Road (45.2738, -123.9413)

Sand Lake Area:  Lower Sand Lake Road (45.2705, -123.9455) 

Tierra Del Mar Area:  Nantucket Rd. (45.2456, -123.9625)  

Pacific City Area:  Sand Lake Rd. (45.2208, -123.9570)  

Pacific City Area:  Ridge Rd. (45.2197, -123.9699)

Pacific City Area:  Nestucca Ridge Rd (45.2101, -123.9612)

Pacific City Area:  Elderberry Ln/Simmons Rd (45.1987, -123.9500)

Pacific City Area:  Solita Blvd (45.1944, -123.9523) 

Neskowin Area:  South of Pacific Overlook Dr (45.1179, -123.9639)

Neskowin Area:  Beachcrest Dr./Hillcrest Dr. (45.1139, -123.9740) 

Neskowin Area:  Summit Rd. (45.1009, -123.9766)

Neskowin Area:  South Beach Point (45.0939, -123.9877)
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10.49% 17

9.26% 15

80.25% 130

Q13 If you own a rental home, is tsunami evacuation information posted?
Answered: 162 Skipped: 16

TOTAL 162

Yes

No

Not applicable

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

ANSWER CHOICES RESPONSES

Yes

No

Not applicable
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87.58% 141

12.42% 20

Q14 If you had friends or family visiting from out of town, would you be
able to tell them where to run in order to reach safety in the event of an

earthquake and tsunami?
Answered: 161 Skipped: 17

TOTAL 161

Yes

No

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

ANSWER CHOICES RESPONSES

Yes

No
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45.34% 73

54.66% 88

Q15 Do you have a tsunami emergency backpack to take with you in the
event of an evacuation?

Answered: 161 Skipped: 17

TOTAL 161

Yes

No

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

ANSWER CHOICES RESPONSES

Yes

No
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49.07% 79

50.93% 82

Q16 Do you feel that the current tsunami escape route signage is
sufficient in the daytime?

Answered: 161 Skipped: 17

TOTAL 161

Yes

No

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

ANSWER CHOICES RESPONSES

Yes

No
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Q17 Do you have recommendations for signage improvement in the
daytime?

Answered: 66 Skipped: 112
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27.33% 44

72.67% 117

Q18 Do you feel that the current tsunami escape route signage is
sufficiently visible at night?

Answered: 161 Skipped: 17

TOTAL 161

Yes

No

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

ANSWER CHOICES RESPONSES

Yes

No
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Q19 Do you have recommendations for signage improvement at night?
Answered: 62 Skipped: 116
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Q20 Where do you see gaps in available tsunami evacuation routes?
Please be as specific as possible.

Answered: 68 Skipped: 110
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Q21 Are there areas within your community that you are most concerned
about in terms of tsunami evacuation success? Please be as specific as

possible.
Answered: 83 Skipped: 95
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96.86% 154

3.14% 5

Q22 Would you support efforts by your community to improve tsunami
evacuation facilities?

Answered: 159 Skipped: 19

TOTAL 159

Yes

No

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

ANSWER CHOICES RESPONSES

Yes

No
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Q23 News & Social Media (Education, Outreach, and Training)
Answered: 135 Skipped: 43

! Oops!, something went wrong displaying your summary table.

Work with
local...

Consistently
incorporate...

Develop
working...

Include
Tsunami...

Develop
working...

0 1 2 3 4 5 6 7 8 9 10
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Q24 Measuring Success (Education, Outreach, and Training)
Answered: 130 Skipped: 48

! Oops!, something went wrong displaying your summary table.

Distribute
questionnair...

0 1 2 3 4 5 6 7 8 9 10
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Q25 Training and Exercises (Education, Outreach, and Training)
Answered: 134 Skipped: 44

! Oops!, something went wrong displaying your summary table.

Conduct yearly
exercises wi...

Conduct
community...

Offer frequent
trainings to...

0 1 2 3 4 5 6 7 8 9 10
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Q26 Access and Functional Needs Populations (Education, Outreach,
and Training)

Answered: 133 Skipped: 45

! Oops!, something went wrong displaying your summary table.

Encourage
residents to...

Encourage
hospitals,...

Incorporate
evacuation...

Incorporate
lighting and...

Produce
community...

Incorporate
communicatio...

Work with
organization...

Encourage
residents to...

0 1 2 3 4 5 6 7 8 9 10
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Q27 VISITORS/RECREATIONISTS (Education, Outreach, and Training)
Answered: 130 Skipped: 48

! Oops!, something went wrong displaying your summary table.

Place
education...

Provide
tsunami...

0 1 2 3 4 5 6 7 8 9 10
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Q28 Businesses (Education, Outreach, and Training)
Answered: 127 Skipped: 51

! Oops!, something went wrong displaying your summary table.

Work with the
Chamber of...

Develop
Volunteer...

0 1 2 3 4 5 6 7 8 9 10
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Q29 Schools and Childcare Facilities (Education, Outreach, and Training)
Answered: 128 Skipped: 50

! Oops!, something went wrong displaying your summary table.

Work with
teachers to...

Encourage
schools to...

Encourage
schools and...

0 1 2 3 4 5 6 7 8 9 10

35 / 36

Tillamook Communities Tsunami Planning Community Survey #1



Q30 Community Activities (Education, Outreach, and Training)
Answered: 129 Skipped: 49

! Oops!, something went wrong displaying your summary table.

Hold at least
one...

Provide
educational ...

Develop
community...

Develop
Volunteer...

Conduct a
community-wi...

Host a
run/walk eve...

Hold a
preparedness...

Set up a booth
about tsunam...

Developing
community...

Tsunami Quest:
Develop a ma...

Tsunami Quest:
Incorporate...

Tsunami Quest:
Engage...

0 1 2 3 4 5 6 7 8 9 10

36 / 36

Tillamook Communities Tsunami Planning Community Survey #1



County Community

Community 

Type

Under 

65

65 and 

older Total

65 and 

older 

Percent

Under 

65

65 and 

older Total

65 and 

older 

Percent

Tillamook County 643 278 921 30% 1,849 808 2,657 30%

Bay City City 3 1 4 28% 55 23 78 29%

Bayside Gardens CDP 0 1 1 100% 21 17 38 45%

Cape Meares CDP 8 3 11 28% 17 17 34 50%

Garibaldi City 1 1 2 43% 51 8 59 13%

Idaville CDP 0 0 0 — 0 0 0 —

Manzanita City 0 0 0 — 33 39 72 54%

Neahkahnie CDP 0 0 0 — 1 2 3 60%

Nehalem City 26 4 30 13% 34 5 39 13%

Neskowin CDP 25 22 47 47% 50 39 89 44%

Netarts CDP 8 5 13 39% 9 7 16 43%

Oceanside CDP 0 0 0 — 1 2 3 60%

Pacific City CDP 71 32 103 31% 279 114 393 29%

Rockaway Beach City 161 70 231 30% 525 214 739 29%

Tillamook City 0 0 0 — 3 0 3 0%

Tillamook County County 335 138 473 29% 759 317 1,076 29%

Wheeler City 5 1 6 16% 9 4 13 30%

Small Tsunami Medium Tsunami



Under 

65

65 and 

older Total

65 and 

older 

Percent

Under 

65

65 and 

older Total

65 and 

older 

Percent

Under 

65

65 and 

older Total

65 and 

older 

Percent

2,939 1,287 4,226 30% 4,766 1,869 6,635 28% 5,103 1,949 7,052 28%

119 40 159 25% 208 62 270 23% 227 64 291 22%

156 76 232 33% 294 105 399 26% 294 110 404 27%

30 25 55 45% 45 36 81 45% 45 36 81 45%

141 45 186 24% 225 78 303 26% 237 80 317 25%

0 0 0 — 74 40 114 35% 75 41 116 35%

150 103 253 41% 217 148 365 40% 225 150 375 40%

11 10 21 49% 28 22 50 44% 28 25 53 47%

37 7 44 16% 57 8 65 12% 57 8 65 12%

54 42 96 44% 71 49 120 41% 71 49 120 41%

30 18 48 37% 98 57 155 37% 129 64 193 33%

5 2 7 28% 8 7 15 47% 8 7 15 47%

430 171 601 28% 457 195 652 30% 461 195 656 30%

693 307 1,000 31% 826 371 1,197 31% 842 378 1,220 31%

25 4 29 14% 626 128 754 17% 813 163 976 17%

1,044 429 1,473 29% 1,487 551 2,038 27% 1,545 567 2,112 27%

14 8 22 36% 45 12 57 21% 46 12 58 21%

Large Tsunami X—Large Tsunami XX—Large Tsunami
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