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 OPPORTUNITIES AND CHALLENGES OF INTEGRATION

HAZARD SCENARIOS

INTRODUCTION METHODOLOGY
In consultation with the Westport Tsunami Safety Committee and approval from the City Council, we reviewed 
plans, localized multiple hazard scenarios, conducted community workshops, and presented at city meetings 
beginning in June 2018. 
Plan review. We reviewed the Grays Harbor County Multi-jurisdictional Hazard Mitigation Plan and City of 
Westport Comprehensive Plan to identify opportunities and challenges for integration using FEMA’s Safe 
Growth Integration Tool.
Hazard scenarios. Probabilistic sea level rise projections, tsunami inundation models and maps of 
post-subsidence coastline change (Figures 3-7) were developed to inform strategies for both gradual and 
sudden changes, and both response to the events themselves as well as conditions afterward.
Community workshops. Two community workshops were held on November 16-17, 2018 with professional 
stakeholders (Figure 1) and the general public (Figure 2). Participants identified and mapped community values 
and assets they would like to preserve or enhance through hazard mitigation and comprehensive planning. 
Workshop notes and maps were analyzed to develop mitigation strategies. 

Table 1. Opportunities for Integration

COMPREHENSIVE PLAN ELEMENTS

LAND USE
TRANSPORTATION, 
CIRCULATION, 
TELECOMMUNICATION

ECONOMIC 
DEVELOPMENT

COMMUNITY IDENTITY 
AND NATURAL RESOURCES

AREA-WIDE 
DEVELOPMENT

SHORELINE MASTER 
PROGRAM HEALTH AND WELLBEING

“We value good services and 
security. We have good 
government institutions such 
as the Coast Guard, police, fire, 
and city hall.” 

Adopt a sea level rise overlay 
for land use planning to 
encourage resilient land use 
in flood prone areas.

Permitting process could 
include a hazard mitigation 
checklist to enhance safe and 
resilient design and 
development.

Evaluate the safety of critical 
facilities in relation to 
hazards and consider 
relocation or protection.

“We have pretty good 
infrastructure, but has to improve.”

Develop evacuation plans and 
conduct drills especially for 
vulnerable populations (migrant 
workers, access and functional 
needs, children, and elderly).

Map logging roads and obtain 
access for evacuation purposes.

Improve key transportation 
routes through coordination with 
WSDOT.

Improve internet and cellular 
connectivity to increase 
communication capacity.

“People love coming here to 
visit and tourists don’t know 
what to do [in an 
emergency]. ”

Enhance emergency 
preparedness for visitors. 
Information can be 
provided to guests by the 
hospitality industry, 
chamber of commerce and 
event planners. Updating 
websites with hazards 
information would be 
helpful.

Build multi use vertical 
evacuation sites through 
public private partnerships 
(e.g. construct a conference 
center with an open roof).

“We value access to the 
outdoors, nature, and ocean. 
We have a state park, beaches, 
lighthouse walking trail, and 
beaches. ”

Design a high ridge trail 
system to encourage more 
outdoor activities and serve as 
an evacuation route.

Enhance community disaster 
preparedness to increase 
awareness and capabilities to 
respond to disturbances.

“We have a strong sense of 
community that extends beyond 
Westport. We also identify as 
being from South Beach.”

Annexation and 
incorporation of areas south 
and east of Westport 
(especially in areas where city 
services are provided) to 
retreat from the shoreline.

Monitor and evaluate 
development in the region to 
leverage resources and 
influence safe development 
practices.

“We value the marine industry 
jobs. The Westport shipyard, 
Washington crab producers, 
and Ocean Gold provide a ton 
of jobs.”

Develop marina district 
mitigation strategies with the 
Grays Harbor Port Authority 
to protect the area from sea 
level rise and tsunami threats. 

Conduct a vulnerability 
assessment of wastewater 
treatment facility to 
determine need for mitigation 
of saltwater intrusion or 
overload due to sea level rise 
and storm surges.

“We value that we are a small 
town that has a can-do 
attitude, and working class 
mentality. Westport has banded 
together not only for recreation 
services, but also health 
services, food services, and an 
operational marina.”

Train volunteers on medical 
first aid. This will be helpful 
on an everyday basis and 
during an emergency.

Colocate county health care 
mobile services at Ocosta 
Elementary School to 
improve health outcomes and 
accessibility  of the only 
vertical evacuation site in the 
area. 
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PRELIMINARY FINDINGS
“Resilience is the ability to adapt to changing conditions and prepare for, withstand, and rapidly 

recover from disruption” (DHS, 2010, 26) 

Planners develop many types of community plans that make up the planning framework. The Smart Integration Tool 
is set up to assess opportunities and challenges for integrating hazards mitigation in all plans in the framework. We 
conducted the assessment with a lens of resilience. We found that a significant number of mitigation strategies 
developed from the workshops were focused on community survivability and transformation because the tsunami 
scenarios were severe. Workshop participants were given an option to plan for one to five feet sea level rise in 2060, 
2080, or 2100. Two groups decided to plan for one foot of sea level rise in year 2080. This is a low-moderate severity 
scenario, but the bridge connecting the city to larger urban areas could be damaged which would have severe 
implications to the community. Some opportunities for integrating hazard mitigation into the city’s comprehensive 
plan are listed in Table 1. The strategies were based on community values and assets which were communicated 
through a storytelling format; some of them are italicized in the table.

The inherent framework of comprehensive plans gives rise to questions of resiliency. These plans are based on 
population growth, but what happens when communities are stagnant or experience setbacks? How do 
comprehensive plans account for feedbacks to the system to rapidly recover from disturbances? Cities could 
possibly monitor and evaluate plans more regularly or add a pre-recovery planning annex. Adaptability to changing 
conditions could be more robustly explored by considering more frequent and low severity hazards. Also, we believe 
conversations with a wider public is necessary for equitable and just resilient solutions. Finally, we are in the 
process of identifying potential conflicts between the two plans and new strategy recommendations.

There is a 10-15% chance of a magnitude 9 earthquake occurring along the Cascadia Subduction Zone (CSZ) 
within the next 50 years. Coastal areas will experience the highest shaking intensities, tsunamis, subsidence 
other hazards. A CSZ megaquake could kill >10k people and injure >30k; economic loss is estimated at >$70 
billion (CREW, 2013).
Planning for these hazards is generally done through a hazard mitigation planning process at the local or county 
level. Hazard mitigation is rarely incorporated into comprehensive planning ( FEMA, 2013). The Westport/South 
Beach community recognizes natural hazard threats it faces and built the first tsunami vertical evacuation site 
in North America. 
To build on this achievement, the City of Westport currently seeks to incorporate broader hazard mitigation in 
its Comprehensive Plan update; to apply for FEMA Tsunami Hazard Mitigation assistance; and is working with 
our research team to localize sea level rise projections and generate multiple tsunami and subsidence scenarios 
to better understand their risk, develop strategies for mitigation, and sync them with long-term planning goals. 

ACKNOWLEDGEMENTS
We would like to thank many of our collaborators. Catharina Depari, Charlotte Dohrn, Lauren Kerber, Pegah Jalali, Sreya 
Sreenivasan, Helen Stanton, and Yiran Zhang who worked on this project through the Urban Design & Planning 508B studio. Frank 
Gonzalez and Randy Leveque modelled tsunami scenarios and participated in the workshops with Loyce Adams. Sophia Nelson 
generated the sea level rise maps and was the lead on participatory GIS implementation. Ian Miller, Ann Bostrom, and David 
Schmidt provided guidance on visualization and communication of hazards models. Brian Atwater participated in community 
outreach and education activities.

CONCLUSION
Values-driven, asset-based participatory community workshops aid the consideration of both chronic as well as 
rare and episodic hazards to produce long-term, localized planning strategies. Providing multiple  low-severity 
scenarios would be helpful for  developing robust land use strategies. Severe existential threats that rare and have 
low-probability, produce a narrow set up strategies.  The next step in the project is to meet with the Planning 
Commission to refine and revise strategies. The final recommendations will help them consider hazard risk in 
comprehensive planning.

L1 Land Above and Below Average Daily High Tide

Figure 5. M1 Post-earthquake and -subsidence coastline.  Source: Frank 
I. Gonzalez and Randall J. LeVequeFigure 3. Sea level rise projections for 2060-2100 in South Beach, 

WA. The map used in the community planning workshop did not 
distinguish between the areas flooded by 3-foot and 5-foot 
exceedance, due to their low probabilities, but showed them as one 
lightly shaded area. Source: Sophia Nelson Data: NOAA Sea Level 
Rise Viewer, 2018 and Washington Coastal Hazards Resilience, 2018

Figure 1. Stakeholders using participatory GIS to map 
community assets in the partners workshop. 

Figure 2. Community members discussing hazards and 
mitigation strategies.

Figure 4. “Like the last time” 1700 (M1) CSZ scenario tsunami 
inundation depth map. Source: Frank I. Gonzalez and Randall J. 
LeVeque

Figure 6. “Maximum considered” (L1) CSZ scenario tsunami inundation 
depth map. Source: Frank I. Gonzalez and Randall J. LeVeque

Figure 7. L1 Post-earthquake and -subsidence coastline.  Source: Frank 
I. Gonzalez and Randall J. LeVeque

Westport

“This community is worried because we are subject to natural disasters, and due to the remoteness 
of the community and the distance from urban areas, the community will have to rely on itself. 
But the community has lots of assets and resourceful people who like to meet together and work on 
issues like these.” - Workshop participant
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