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LEARNING OBJECTIVES:

1. Describe a Tsunami Vertical Evacuation Structure’s role in a vulnerable community

2. Describe a strategy for designing a tsunami-resilient hospital.

3. Identify synergies between a vertical evacuation structure and a critical access hospital.

4. Learn how to navigate funding systems and leverage partnerships from local to federal levels to realize a complex project.
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Due Diligence Timeline

▪ CMH can best serve its community in -place

▪ 1977 - CMH built on current site

▪ 2008 -2010  - Investigation 10+ years ago to alternate sites

▪ 2014  –  Acquired John Warren Field, built CMH Field

▪ 2017 –  2019 - State of Oregon focuses on 
     Coastal Hospitals Preparing for Cascadia Report

▪ 2018  –  DOGAMI Site Visit

▪ 2018 –  2019 : CMH Board further studies alternate sites

▪ Key Consideration –  CAH Status and reinvestigate alternate sites

▪ Should we relocate to Warrenton?

▪ Do we remain a critical access hospital?

▪ 2021 to Present  - Engagement with ZGF Architects and Degenkolb Engineers

▪ Additional Geotechnical and Resiliency Studies 
Including Utility Study, Site Survey and Landslide Risk Analysis



Assembling the Team







DOGAMI XL Inundation Zone Design Model 

38’ Inundation Elevation30’ Inundation Elevation

Inundation Zone per Current Building Code



University of Washington ModelInundation Zone per Current Building Code







Resilience-Based Design Framework
Tsunami Hazard Levels

Expected Event Extreme Event

1/500 -1/700 probability
(<10% chance over 50 years)

1/2500 probability
(2% chance in 50 years)

Immediate Occupancy Post-Event Life Safety Performance







Healthcare Resiliency Synergies



Resiliency-Based Performance Objectives
Timeline Expected Event Extreme Event

At time of alarm Evacuation from vulnerable structures Evacuation from vulnerable structures

Wave arrives Minimal water inundation on CMH Expansion site Site is inundated

“All Clear”
End of Event

L1, including ED, can be occupied after event L1 remains inundated

Site Evacuation Route to Franklin less affected, some debris clearing may be 
needed to connect to 18th

Debris clearing will be required for evacuation

Event Effect

Community Astoria Community and surrounding area heavily impacted
Loss of utilities

Project Performance Life Safety + Occupiable Spaces after event Life Safety, Patient Stabilization, 
and Evacuation



Resiliency-Based Performance Objectives

Utility / System Expected Event Extreme Event

Project Performance Life Safety + Occupiable Spaces after event Life Safety and Evacuation

Code -level earthquake event without tsunami inundation, liquefaction 
occurs

Code -level earthquake event with tsunami inundation, 
liquefaction and scouring occurs

Structural System Structure is expected to sustain little damage and inspections may 
be completed while the building remains occupied. Operations 
are minimally impacted due to the structural inspection process.

Structure is expected to maintain ability to function as a tsunami safe 
refuge. In the event of tsunami inundation, building inspections will be 

required and repairs to foundations, floor slabs, finishes, and other 
Level 1 components can be expected. 

Normal Power Utility will be impacted, generators will be required to maintain a 
reduced level of systems operation.

Utility will be impacted, generators will be required to support  
refugees and evacuation

Generators Generators and below-grade storage tank are expected to 
remain operational and support emergency power needs for the 

hospital.

Generators are expected to remain operational and below-grade 
storage tank is likely to remain intact.

Water/Wastewater Utility will be impacted, water access reduced to what is stored on 
site. “Code Dry”

Utility will be impacted, water access reduced to what is stored on 
site. “Code Dry”

Telecommunications Utility will be impacted, communications maintained via Emergency 
Radio Communications Center

Utility will be impacted, communications maintained via Emergency 
Radio Communications Center

Medical Gases Tank Farm connection may be impacted
Reduced to enlarged gas storage upstairs in building.

O2 Tank Farm connection anticipated to be impacted
Supply reduced to enlarged gas storage upstairs in building.



Design



Design



Design
Section North -South



Design
Safe Refuge Access Points







BRIC Funding

BRIC Grant: $21 Million - Awarded 2022
Cancelled April 2025

$15M –Federal share 70%

$6M  –  Non-federal share, 30% local match 

              (2% of project budget)

BRIC Premium:

7% of total CMH Expansion project



New C MH Debt              67% $ 200,000,000

CMH Cash Reserves            24% 72,000,000

S tat e o f  Oregon             2%       6,000,000

Capital Campaign & Grants   2. 6% 8,000,000

Restoration of FEMA BRIC Grant
    

$15,000,000

Additional Grants & Philanthropy 2,000,000

Additional CMH Cash Reserves $13,000,000 - $15,000,000

Secured Funding*                                           Currently 95.6% Funded

Potential Funding Sources*

Project  Budget & Funding

Architect/Engineer $ 19,000,000

Professional Services & Other 5,500,000

Bu ilding Construction 242,000,000

Furniture/Fixtures/Equipment 26,000,000

Owner Contingency 7,500,000

Total $300,000,000

Project Budget* 

*Amounts are rounded for  illustration purposes



Funding Process/BRIC Restoration



Commitment to Project

• CMH remains 100% committed to resiliency goals

• No changes in design – too late in the process

• Will find the $ from other sources or will self fund

• Foundation construction underway



Will be region’s first Tsunami 
Vertical Evacuation Structure

Can provide safe refuge for 
up to 1,900 

patients/residents

CMH Board’s vision and 
commitment to community

Will be the most resilient 
hospital located on the 

Oregon Coast.

A model for other coastal 
communities

Key Stakeholders/Support

City Astoria

Clatsop County

State and Federal Elected 
Officials

Key Consultants

ZGF Architects

Degenkolb Engineers

SEFT Consulting

University of Washington

Allows CMH to meet its 
Mission of service to the 

community during a natural 
disaster, winter storm, or 

power outage.

BuildCMH  Team and Project Benefits



Questions?
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