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APPENDIX A-1: 

PRIORITY ACTION ITEMS 

The following table lists priority mitigation actions for Washington County. The action item 
forms that follow present specific information for each priority action item. Priority actions 
for each participating city follow. 

Table A-1 – Washington County Priority Mitigation Actions 

 

  

Action 

Item Hazard Action Title

Coordinating 

Organization Timeline

Priority #1 Multi-Hazard
Participate in the FEMA Risk MAP discovery, multi-hazard risk 

assessment, and resil ience meeting processes.

Washington County 

Planning
Short-Term

Priority #2 Multi-Hazard

Utilize the final multi-hazard risk report and assessment 

currently being developed by DOGAMI through FEMA's RiskMap 

program to update the Washington County Hazard Analysis.

Washington County 

Emergency 

Management

Mid-Term

Priority #3 Multi-Hazard

Utilize the final multi-hazard risk report and assessment 

currently being developed by DOGAMI through FEMA's RiskMap 

program to inform an update to the Goal 7 Section of the 

Washington County Comprehensive Plan (Policy 8).

Washington County 

Planning and 

Development Services

Mid-Term

Priority #4 Multi-Hazard

Update county risk assessment maps for relevant hazards 

using available LIDAR topographic data in collaboration with 

the Oregon Department of Geology and Mineral Industries.

Washington County 

GIS
Mid-Term

Priority #5 Earthquake

Over the next five years, implement retrofit projects on at least 

two bridges identified as high-priority on Washington County's 

bridge assessment list.

Washington County 

Land Use and 

Transportation

Ongoing

Priority #6 Earthquake

Expand and complete a seismic safety inventory of public 

buildings (particularly critical and essential facil ities) that 

may be vulnerable to natural hazards (particularly 

earthquake). 

Washington County 

Emergency 

Management

Mid-Term

Priority #7 Earthquake

Continue to implement structural and non-structural retrofit 

projects of critical and essential facil ities. Priority buildings 

include the Law Enforcement Center and the Walnut Street 

Center.

Washington County 

Emergency 

Management

Ongoing

Priority #8 Flood

Ensure that the locations of Repetitive and Severe Repetitive 

Flood Loss Properties have been accurately registered with 

FEMA and work with affected property owners to remove, 

relocate, elevate or otherwise mitigate non-conforming 

structures in flood hazard areas.

Washington County 

Emergency 

Management

Ongoing

Priority #9 Wildfire
Update the Washington County Community Wildfire Protection 

Plan (CWPP). Implement actions identified in the CWPP.

Washington County 

Emergency 

Management

Ongoing/

Short Term
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Washington County Priority Action #1 (Multi-Hazard) Alignment with Plan Goals:  

Participate in the FEMA Risk MAP discovery, multi-hazard risk 
assessment, and resilience meeting processes. 

 1  2  3  4 

 5  6  7  

Alignment with Existing Plans/Policies: 

National Flood Insurance Rate Program; FEMA PDM; DLCD Goal 7 

Rationale for Proposed Action Item:  

DLCD manages the Oregon Risk Map program. DOGAMI is a FEMA Risk Map Cooperating Technical Partner. 
FEMA also contracts with national engineers and analysts. Through its Risk Map program, FEMA and its state 
partners initiated a Risk Map Pre-Discovery process in the Tualatin Watershed (including all of Washington 
County and its incorporated jurisdictions) on February 3, 2016. The ongoing process will produce and updated 
multi-hazard risk assessment and report. The project is intended to provide information that can be used to 
determine how to reduce damage and loss of life from a variety of hazards. The process will include 
assessment of the flood, earthquake, landslide and wildfire hazards. The assessment can be used to inform 
mitigation actions and the vulnerability assessment portion of the next Natural Hazard Mitigation Plan 
(NHMP). The Risk Map required resilience meeting will double as a NMHP maintenance and planning 
meeting. Local input on hazards and risks, current projects, ongoing planning efforts as well as local data 
provision will be used to inform future FEMA/state projects in Washington County. The county is encouraged 
to work with state and federal partners during Risk Map process. 

Ideas for Implementation:  

Encourage local agency and stakeholder participation in the Risk Map process. 

Coordinating Organization: Washington County Planning 

Internal Partners:  External Partners: 

Washington County Emergency Management, 
Public Works 

FEMA, DCLD, DOGAMI, FEMA Contractors 

Potential Funding Sources:  Estimated cost: Timeline: 

FEMA Risk MAP Program (Current Funding),  

Risk Map activities are 
being funded by FEMA.  

 Ongoing 

 Short Term (0-2 years) 

 Mid-Term (2-5 years) 

Long-Term (5+ years) 

Action Item Status: New; Added in 2016 
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Washington County Priority Action #2 (Multi-Hazard) Alignment with Plan Goals:  

Utilize the final multi-hazard risk assessment report currently 
being developed through FEMA's Risk MAP program to update 
the Washington County Hazard Analysis (using the OEM 
Hazard Analysis Method). 

 1  2  3  4 

 5  6  7  

Alignment with Existing Plans/Policies:  

County Emergency Management Performance Grant 

Rationale for Proposed Action Item:  

DLCD manages the Oregon Risk Map program. DOGAMI is a FEMA Risk Map Cooperating Technical Partner. 
Through its Risk Map contract, DOGAMI is currently developing a comprehensive multi-natural-hazard risk 
assessment for Washington County. The assessment covers flood, earthquake, landslide and wildfire hazards. 
When complete, the new hazard information can be used by Washington County to update the local Hazard 
Threat Analysis required by OEM as a condition of Washington County’s Emergency Management 
Performance grant. The county is encouraged to work with DOGAMI during the risk assessment update 
process to ensure the information being provided can be easily incorporated into the OEM Threat Assessment 
methodology. 

Ideas for Implementation:  

Use the new data to update the threat assessment scores 

Coordinating Organization: Washington County Emergency Management 

Internal Partners:  External Partners: 

Washington County Planning DOGAMI, OEM, DCLD 

Potential Funding Sources:  Estimated cost: Timeline: 

FEMA Risk MAP Program (Current Funding), 
Existing County General Fund and EMPG Grant 
funds for County Emergency Manager 

The DOGAMI assessment 
work is already funded by 
FEMA. Using the 
information to update the 
threat assessment should 
be a low cost activity. 

 Ongoing 

 Short Term (1-4 years) 

 Mid-Term (4-10 years) 

Long-Term (10+ years) 

Action Item Status: New; Added in 2016. 

 
  

http://www.oregon.gov/omd/oem/docs/library/oem_hazard_analysis_methodology_5_08.pdf
http://www.oregon.gov/omd/oem/docs/library/oem_hazard_analysis_methodology_5_08.pdf


 

Washington County NHMP February 2017 A-4 

Washington County Priority Action #3 (Multi-Hazard) Alignment with Plan Goals:  

Utilize the final multi-hazard risk report and assessment 
currently being developed by DOGAMI through FEMA's Risk 
MAP program to update the Goal 7 Section of the Washington 
County Comprehensive Plan (Policy 8). 

 1  2  3  4 

 5  6  7  

Alignment with Existing Plans/Policies:  

Statewide Planning Goal 7; Washington County Comprehensive Plan 

Rationale for Proposed Action Item:  

The federal Disaster Mitigation Act of 2000 requires communities to describe a process by which local 
governments incorporate the requirements of the mitigation plan into other planning mechanisms, when 
appropriate. The Natural Hazard section (Policy 8) of the Washington County Comprehensive Plan (WCCP) 
was originally adopted in May of 1994. Policy 8 primarily addresses the flood and landslide hazards. Over that 
more than two-decade period, significant updates to hazard information for multiple natural hazards have 
been made. Notably, the county has developed a Community Wildfire Protection Plan; wildfire is not 
currently addressed under WCCP Policy 8. In addition, increasing awareness of the Cascadia subduction zone 
has shed new light on the threat of catastrophic earthquake risk statewide; earthquakes are only minimally 
addressed under WCCP Policy 8. Climate induced drought is another hazard identified by the NHMP that is 
not currently addressed in the WCCP. This action reflects the need to update the county policy framework as 
it relates to natural hazards given the availability of new hazard information. 

Ideas for Implementation:  

Inventory and review other local plans to identify gaps, weaknesses, or opportunities for enhancing plan 
integration. 

The American Planning Association (APA) developed a report entitled Hazard Mitigation: Integrating Best 
Practices into Planning.  The report identifies where local planning activities could benefit from better 
integration of hazard mitigation concerns.  

The Federal Emergency Management Agency (FEMA) developed a guidebook entitled Integrating the Local 
Natural Hazard Mitigation Plan into a Community’s Comprehensive Plan. The guidebook includes case studies 
of other Oregon community integration efforts.   

Coordinating Organization: Washington County Planning and Development Services 

Internal Partners:  External Partners: 

Washington County Transportation, Public 
Works, Emergency Management 

DCLD, DOGAMI, OEM; Regional Solutions 

Potential Funding Sources:  Estimated cost: Timeline: 

DLCD Technical Assistance Grant; FEMA 
Hazard Mitigation Assistance funds through 
the Hazard Mitigation Grant Program may also 
be used to support this activity. Refer to HMA 
Guidance Section E.1.3.1 

TBA  Ongoing 

 Short Term (0-2 years) 

 Mid-Term (2-5 years) 

Long-Term (5+ years) 

Action Item Status: New; Added in 2016. 

  

http://www.fema.gov/media-library-data/20130726-1739-25045-4373/pas_560_final.pdf
http://www.fema.gov/media-library-data/20130726-1739-25045-4373/pas_560_final.pdf
http://www.fema.gov/media-library-data/1388432170894-6f744a8afa8929171dc62d96da067b9a/FEMA-X-IntegratingLocalMitigation.pdf
http://www.fema.gov/media-library-data/1388432170894-6f744a8afa8929171dc62d96da067b9a/FEMA-X-IntegratingLocalMitigation.pdf
http://www.fema.gov/media-library-data/1424983165449-38f5dfc69c0bd4ea8a161e8bb7b79553/HMA_Guidance_022715_508.pdf
http://www.fema.gov/media-library-data/1424983165449-38f5dfc69c0bd4ea8a161e8bb7b79553/HMA_Guidance_022715_508.pdf
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Washington County Priority Action #4 (Multi-Hazard) Alignment with Plan Goals:  

Update county risk assessment maps for relevant hazards 
using available LIDAR topographic data in collaboration with 
the Oregon Department of Geology and Mineral Industries. 

 1  2  3  4 

 5  6  7  

Alignment with Existing Plans/Policies:  

 

Rationale for Proposed Action Item:  

DOGAMI has new LIDAR data that can be used to produce detailed hazard maps.  

Ideas for Implementation:  

Beginning with the landslide hazard, update regional hazard maps, using available LIDAR data and collaborate 
with the Oregon Department of Geology and Mineral Industries to work on landslide risk reduction efforts; 
determine areas and buildings at risk to landslides and propose Comprehensive Plan and land use policies 
accordingly. 

Coordinating Organization: Washington County GIS 

Internal Partners:  External Partners: 

Washington County Planning and 
Development Services, Emergency 
Management 

DOGAMI, DCLD, OEM 

Potential Funding Sources:  Estimated cost: Timeline: 

DLCD Technical Assistance Grant; FEMA Risk 
MAP 

TBA  Ongoing 

 Short Term (0-2 years) 

 Mid-Term (2-5 years) 

Long-Term (5+ years) 

Action Item Status: New; Added in 2016. 
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Washington County Priority Action #5 (Earthquake) Alignment with Plan Goals:  

Over the next five years, implement retrofit projects on at 
least two bridges identified as high-priority on Washington 
County's bridge assessment list. 

 1  2  3  4 

 5  6  7  

Alignment with Existing Plans/Policies:  

 

Rationale for Proposed Action Item:  

Because of earthquake risk, the seismic vulnerability of the county’s bridges is an important issue. Non-
functional bridges can disrupt emergency operations, sever lifelines, and disrupt local and freight traffic. 
These disruptions may exacerbate local economic losses if industries are unable to transport goods. The 
county’s bridges are part of the state and interstate highway system that is maintained by the Oregon 
Department of Transportation (ODOT) or that are part of regional and local systems that are maintained by 
the region’s counties and cities. 

The bridges in Washington County require ongoing management and maintenance due to the age and types 
of bridges. Modern bridges, which require minimum maintenance and are designed to withstand 
earthquakes, consist of pre-stressed reinforced concrete structures set on deep steel piling foundations.  

Ideas for Implementation:  

Utilize the counties bridge assessment list to identify vulnerable bridges and prioritize two bridges for retrofit. 

Coordinating Organization: Washington County Land Use and Transportation 

Internal Partners:  External Partners: 

Washington County Planning and 
Development Services, Emergency 
Management 

DOGAMI, DCLD, OEM 

Potential Funding Sources:  Estimated cost: Timeline: 

DLCD Technical Assistance Grant; FEMA Risk 
MAP 

TBA  Ongoing 

 Short Term (0-2 years) 

 Mid-Term (2-5 years) 

Long-Term (5+ years) 

Action Item Status: New; Added in 2016. 

 

  



 

Washington County NHMP February 2017 A-7 

Washington County Priority Action #6 (Earthquake) Alignment with Plan Goals:  

Expand and complete a seismic safety inventory of public 
buildings (particularly critical and essential facilities) that may be 
vulnerable to natural hazards (particularly earthquake). 

  1  2  3  4 

  5  6  7  

Alignment with Existing Plans/Policies: 

 

Rationale for Proposed Action Item:  

"For governments, less damage to government structures will mean continued services and normal 
processes or at least minimal interruptions. If government structures come through an earthquake with little 
or no damage, agencies will not have to relocate services, and public officials can respond to the immediate 
and long-term demands placed on them by the event. In short, seismic rehabilitation as a pre-event 
mitigation strategy actually will improve post-event response by lessening life loss, injury, damage, and 
disruption." Source: FEMA. Chapter 1: Why Seismic Rehabilitation? 

Ideas for Implementation:  Actions Status 

Establish and / or task a technical team to conduct the analysis; and 

Inventory critical facilities that do not meet current seismic standards. 

Coordinating Organization: Washington County Emergency Management 

Internal Partners:  External Partners: 

 Pacific Northwest Region - US Bureau of Reclamation, 
School Districts, Universities, AGC, architects, Cities, 
Northwest Region ESD, TVID, City/County Building Officials, 
Oregon Building Codes Division 

Potential Funding Sources:  Estimated cost: Timeline: 

Local funding resources, PDM, HMGP. 

  Ongoing 

 Short Term (0-2 years) 

 Mid-Term (2-5 years) 

Long-Term (5+ years) 

Action Item Status: Ongoing, revised (core facilities studies complete) 
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Washington County Priority Action #7 (Earthquake) Alignment with Plan Goals:  

Continue to implement structural and non-structural retrofit 
projects of critical and essential facilities. Priority buildings 
include the Law Enforcement Center and the Walnut Street 
Center. 

  1  2  3  4 

  5  6  7  

Alignment with Existing Plans/Policies: 

 

Rationale for Proposed Action Item:  

"For governments, less damage to government structures will mean continued services and normal 
processes or at least minimal interruptions. If government structures come through an earthquake with little 
or no damage, agencies will not have to relocate services, and public officials can respond to the immediate 
and long-term demands placed on them by the event. In short, seismic rehabilitation as a pre-event 
mitigation strategy actually will improve post-event response by lessening life loss, injury, damage, and 
disruption." Source: FEMA. Chapter 1: Why Seismic Rehabilitation? 

Ideas for Implementation:  Actions Status 

Inventory community buildings: determine which structures may be particularly vulnerable to earthquake 
damage.  Seek funding to retrofit and/or re-build structures.   

Create a local rehabilitation and retrofit program for existing buildings. 

Rehabilitate identified vulnerable schools, emergency facilities, and other public facilities; prioritize the Law 
Enforcement Center, Walnut Street Center, and facilities identified within the DOGAMI 2007 Rapid Visual 
Survey as having “high” or “very high” collapse potential. 

Coordinating Organization: Washington County Emergency Management 

Internal Partners:  External Partners: 

Washington County Facilities Division OEM, ODOT, BCD, DOGAMI, OSSPAC, School Districts, 
Cities, Hospitals, Fire Districts 

Potential Funding Sources:  Estimated cost: Timeline: 

Seismic Rehabilitation Grants (IFA), Local 
Funding Resources 

 

Varies 

 Ongoing 

 Short Term (0-2 years) 

 Mid-Term (2-5 years) 

Long-Term (5+ years) 

Action Item Status: Ongoing, revised 
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Washington County Priority Action #8 (Flood) Alignment with Plan Goals:  

Ensure that the locations of Repetitive and Severe Repetitive 
Flood Loss Properties have been accurately registered with 
FEMA and work with affected property owners to remove, 
relocate, elevate or otherwise mitigate non-conforming 
structures in flood hazard areas. 

  1  2  3  4 

  5  6  7  

Alignment with Existing Plans/Policies: 

 

Rationale for Proposed Action Item:  

Concentrations of pre-FIRM structures in areas subject to flooding are present in several areas along the 
County’s major rivers. Experience with the floods of the late 1990s showed that properly elevated structures 
in the flood plain performed well during major flood events, most suffering minimal if any, damage. 
Especially in areas which may be subject to damage during relatively high frequency flood events, removing, 
relocating, or elevating structures in conformance with the county’s flood hazard area codes is a cost 
effective way to reduce risk. 

Ideas for Implementation:  

Use insurance claim data from FEMA and OEM to identify properties in the County that have filed more than 
one National Flood Insurance Program (NFIP) insurance claim. Some properties that have experienced 
repetitive flood damage may not be enrolled in the NFIP (e.g., properties not in the floodplain, but 
experiencing damage from urban flooding). Data concerning these properties may be more difficult to 
obtain; 

Map repetitive loss properties relative to the floodplain and Drainage Hazard Areas; 

Consider identified properties for mitigation activities.  

Identify those at risk properties that are contiguous to existing open space or that could be used as open 
space to help reduce flood risk while increasing open space in the county. 

File NFIP Repetitive Loss Worksheet (AW-501) for any properties on which changes need to be made on the 
repetitive flood loss list. 

Conduct an annual outreach to repetitive loss areas. 

Coordinating Organization: Washington County Emergency Management 

Internal Partners:  External Partners: 

Washington County Land Use and 
Transportation 

OEM, DLCD, FEMA, NRCS, CWS, Metro, Cities 

Potential Funding Sources:  Estimated cost: Timeline: 

Funding for mitigation may be available 
through FEMA’s Hazard Mitigation Grant, 
Flood Mitigation Assistance programs, Pre-
Disaster Grant Mitigation Program 

  Ongoing 

 Short Term (0-2 years) 

 Mid-Term (2-5 years) 

Long-Term (5+ years) 

Action Item Status: Ongoing 
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Washington County Priority Action #9 (Wildfire) Alignment with Plan Goals:  

Update the Washington County Community Wildfire Protection 
Plan (CWPP). Implement actions identified in the CWPP. 

  1  2  3  4 

  5  6  7  

Alignment with Existing Plans/Policies: 

 

Rationale for Proposed Action Item:  

The Washington County Fire Defense Board, the Oregon Department of Forestry, and the Office of 
Consolidated Emergency Management (OCEM) developed the Washington County Community Wildfire 
Protection Plan in 2007. It includes an extensive risk assessment and a list of action items. The CWPP should 
be referenced directly for information about priority actions to mitigate Washington County’s wildfire 
vulnerability and risk. 

The plan has not been updated since it was created. 

Ideas for Implementation:  Actions Status 

Coordinate with local and regional fire departments, rural fire department districts and other fire protection 
agencies to complete mitigation actions identified in the CWPP. 

Update the CWPP to accommodate new fire risk data 

Coordinating Organization: Washington County Emergency Management 

Internal Partners:  External Partners: 

 Washington County Fire Defense Board, ODF 

Potential Funding Sources:  Estimated cost: Timeline: 

Local resources. 

  Ongoing 

 Short Term (0-2 years) 

 Mid-Term (2-5 years) 

Long-Term (5+ years) 

Action Item Status: Ongoing, revised 
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APPENDIX A-1: 

PRIORITY ACTION ITEMS 

Hillsboro 

The following table lists priority mitigation actions for the City of Hillsboro. The action item 
forms that follow present specific information for each priority action item.  

Table A-2 Hillsboro Priority Mitigation Actions 

 

  

Action 

Item Hazard Action Title

Coordinating 

Organizations Timeline

Priority #1 Multi-Hazard
Develop public and private partnerships to foster hazard 

mitigation activities.

Fire, Public Works, 

Water, Planning, 

Building, Economic 

Development, Finance, 

Parks & Recreation, 

Information Services, 

City Manager's Office, 

Library

Ongoing

Priority #2 Multi-Hazard

Develop and/or enhance and implement education programs 

aimed at mitigating natural hazards and reducing the risk to 

citizens, private property owners, public agencies, businesses, 

and schools. Programs will  focus on actionable items, such as 

creation of an emergency supply or home retrofitting.

Fire, Police, Water, 

Public Works, Building, 

Library

Ongoing

Priority #3 Multi-Hazard

Establish liaison with the Hillsboro 2035 Vision 

Implementation Committee to identify where we might have 

common interests and activities.

Fire Short-Term

Priority #4 Multi-Hazard
Identify and pursue funding opportunities to implement 

mitigation actions.

Fire, Public Works, 

Water, Planning, 

Building, Economic 

Development, Finance, 

Parks & Recreation, 

Information Services, 

City Manager's Office

Ongoing

Priority #5 Multi-Hazard

Integrate mitigation plan findings into planning and regulatory 

documents and programs, including the City of Hillsboro 

Comprehensive Plan.

Fire, Planning, 

Building, Water, Public 

Works, City Manager's 

Office

Ongoing
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Hillsboro Priority Action #1 (Multi-Hazard) Alignment with Plan Goals:  

Develop public and private partnerships to foster hazard 
mitigation activities. 

  1  2  3  4 

  5  6  7  

Alignment with Existing Plans/Policies: 

 

Rationale for Proposed Action Item:  

 

Ideas for Implementation:  

Conduct outreach to create and strengthen partnerships to foster mitigation activities. 

Coordinating Organization: Fire 

Internal Partners:  External Partners: 

Public Works, Water, Planning, Building, 
Economic Development, Finance, Parks & 
Recreation, Information Services, City 
Manager’s Office, Library 

 

Potential Funding Sources:  Estimated cost: Timeline: 

Local funding resources 

  Ongoing 

 Short Term (0-2 years) 

 Mid-Term (2-5 years) 

Long-Term (5+ years) 

Action Item Status: Ongoing, revised from 2008 NHMP 
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Hillsboro Priority Action #2 (Multi-Hazard) Alignment with Plan Goals:  

Develop and/or enhance and implement education programs 
aimed at mitigating natural hazards and reducing the risk to 
citizens, private property owners, public agencies, businesses, 
and schools. Programs will focus on actionable items, such as 
creation of an emergency supply or home retrofitting. 

  1  2  3  4 

  5  6  7  

Alignment with Existing Plans/Policies: 

 

Rationale for Proposed Action Item:  

 

Ideas for Implementation:  

Continuation and expansion of CERT and other preparedness training 

Updating City website as new information is made available regarding preparedness and mitigation activities 

Conduct public awareness campaigns to mitigate effects of natural hazards 

Coordinating Organization: Fire  

Internal Partners:  External Partners: 

Police, Water, Public Works, Building, Library  

Potential Funding Sources:  Estimated cost: Timeline: 

Local funding resources, DLCD, OEM, 
DOGAMI, ODF 

  Ongoing 

 Short Term (0-2 years) 

 Mid-Term (2-5 years) 

Long-Term (5+ years) 

Action Item Status: Ongoing, revised from 2008 NHMP 
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Hillsboro Priority Action #3 (Multi-Hazard) Alignment with Plan Goals:  

Establish liaison with the Hillsboro 2035 Vision Implementation 
Committee to identify where we might have common interests 
and activities. 

  1  2  3  4 

  5  6  7  

Alignment with Existing Plans/Policies: 

 

Rationale for Proposed Action Item:  

 

Ideas for Implementation:  

Integrate Emergency Manager into the Hillsboro 2035 Vision Implementation Committee. 

Coordinating Organization: Fire 

Internal Partners:  External Partners: 

  

Potential Funding Sources:  Estimated cost: Timeline: 

Local funding resources 

  Ongoing 

 Short Term (0-2 years) 

 Mid-Term (2-5 years) 

Long-Term (5+ years) 

Action Item Status: Deferred, revised from 2008 NHMP 
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Hillsboro Priority Action #4 (Multi-Hazard) Alignment with Plan Goals:  

Identify and pursue funding opportunities to implement 
mitigation actions. 

  1  2  3  4 

  5  6  7  

Alignment with Existing Plans/Policies: 

 

Rationale for Proposed Action Item:  

 

Ideas for Implementation:  

Identify funding for mitigation items locally and through grant programs. 

Pursue funding to implement mitigation items  

Coordinating Organization: Fire 

Internal Partners:  External Partners: 

Public Works, Water, Planning, Building, 
Economic Development, Finance, Parks & 
Recreation, Information Services, City 
Manager’s Office 

 

Potential Funding Sources:  Estimated cost: Timeline: 

Local funding resources, PDM, HMGP, SRGP, 
others (see Appendix E) 

  Ongoing 

 Short Term (0-2 years) 

 Mid-Term (2-5 years) 

Long-Term (5+ years) 

Action Item Status: Ongoing, revised from 2008 NHMP 
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Hillsboro Priority Action #5 (Multi-Hazard) Alignment with Plan Goals:  

Integrate mitigation plan findings into planning and regulatory 
documents and programs, including the City of Hillsboro 
Comprehensive Plan. 

  1  2  3  4 

  5  6  7  

Alignment with Existing Plans/Policies: 

 

Rationale for Proposed Action Item:  

 

Ideas for Implementation:  

Inventory and review other local plans to identify gaps, weaknesses, or opportunities for enhancing plan 
integration. 

Integrate the city’s mitigation plan findings into current and future regulatory documents where applicable. 

The American Planning Association (APA) developed a report entitled Hazard Mitigation: Integrating Best 
Practices into Planning.  The report identifies where local planning activities could benefit from better 
integration of hazard mitigation concerns.  

The Federal Emergency Management Agency (FEMA) developed a guidebook entitled Integrating the Local 
Natural Hazard Mitigation Plan into a Community’s Comprehensive Plan. The guidebook includes case 
studies of other Oregon community integration efforts.   

Coordinating Organization: Fire, Planning  

Internal Partners:  External Partners: 

Building, Water, Public Works, City Manager’s 
Office 

 

Potential Funding Sources:  Estimated cost: Timeline: 

Local funding resources 

  Ongoing 

 Short Term (0-2 years) 

 Mid-Term (2-5 years) 

Long-Term (5+ years) 

Action Item Status: Ongoing, revised from 2008 

 

  

http://www.fema.gov/media-library-data/20130726-1739-25045-4373/pas_560_final.pdf
http://www.fema.gov/media-library-data/20130726-1739-25045-4373/pas_560_final.pdf
http://www.fema.gov/media-library-data/1388432170894-6f744a8afa8929171dc62d96da067b9a/FEMA-X-IntegratingLocalMitigation.pdf
http://www.fema.gov/media-library-data/1388432170894-6f744a8afa8929171dc62d96da067b9a/FEMA-X-IntegratingLocalMitigation.pdf


 

Washington County NHMP February 2017 A-17 

APPENDIX A-1: 

PRIORITY ACTION ITEMS 

Tigard 

The following table lists priority mitigation actions for Tigard. The action item forms that 
follow present specific information for each priority action item.  

Table A-3 Tigard Priority Mitigation Actions 

 
  

Action 

Item Hazard Action Title

Coordinating 

Organization Timeline

Prioritization 

Score

Priority #1 Landslide Protect existing development in landslide prone areas.
Community 

Development
Ongoing 15

Priority #2 Earthquake

Improve local capabilities to perform earthquake building 

safety evaluations and to record and manage building 

inventory data. 

COT Ongoing 14

Priority #3 Multi-Hazard

Integrate the goals and action items from the Tigard Natural 

Hazard Mitigation Plan Addendum into existing regulatory 

documents and programs, where appropriate.

COT Ongoing 14

Priority #4 Landslide Maintain public and private drainage systems. Public Works Ongoing 12

Priority #5 Wildfire
Inventory and map alternative firefighting water sources and 

encourage the development of additional sources.

COT and 

Tualatin Valley 

Fire and 

Rescue

Short-Term 12

Priority #6 Wildfire

Adopt the Tualatin Valley Fire and Rescue Wildfire Hazard Map 

and implement the Wildfire Mitigation section of the Oregon 

Residential Specialty Code

COT and 

Tualatin Valley 

Fire and 

Rescue

Short-Term 12

Priority #7 Multi-Hazard

Increase technical knowledge of natural hazards and 

mitigation strategies in Tigard and implement policies and 

programs on the basis of that knowledge.  

COT Ongoing 11

Priority #8 Flood

Identify critical public infrastructure and facil ities located in 

flood hazard areas and highlight those facil ities as a focus for 

mitigation and preparedness measures.

Community 

Development 

and Emergency 

Management

Short-Term 11
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Tigard Priority Action #1 (Landslide) Alignment with Plan Goals:  

Protect existing development in landslide prone areas. 

  1  2  3  4 

  5  6  7  

Alignment with Existing Plans/Policies: 

 

Rationale for Proposed Action Item:  

 

Ideas for Implementation:  

Provide information to residents on landslide prevention. 

Retain and restore existing vegetation with non-invasive species in areas with landslide potential to the 
greatest extent possible. 

Encourage easements to restrict certain activities on landslide-prone properties. 

Construct debris flow diversions to protect existing properties. 

Use and publicize the Oregon Department of Forestry’s (ODF) debris flow warning system. 

Coordinating Organization: Community Development 

Internal Partners:  External Partners: 

  

Potential Funding Sources:  Estimated cost: Timeline: 

PDM, HMGP, Local funding resources 

  Ongoing 

 Short Term (0-2 years) 

 Mid-Term (2-5 years) 

Long-Term (5+ years) 

Action Item Status: Ongoing, revised from 2008 NHMP addendum 
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Tigard Priority Action #2 (Earthquake) Alignment with Plan Goals:  

Improve local capabilities to perform earthquake building safety 
evaluations and to record and manage building inventory data. 

  1  2  3  4 

  5  6  7  

Alignment with Existing Plans/Policies: 

 

Rationale for Proposed Action Item:  

 

Ideas for Implementation:  

Offer periodic training in ATC-20 and ATC-21 procedures for earthquake building safety evaluations and 
encourage local building officials and other public and private officials to attend. 

 

Coordinating Organization: City of Tigard 

Internal Partners:  External Partners: 

  

Potential Funding Sources:  Estimated cost: Timeline: 

Local funding resources 

  Ongoing 

 Short Term (0-2 years) 

 Mid-Term (2-5 years) 

Long-Term (5+ years) 

Action Item Status: Ongoing, revised from 2008 NHMP addendum 
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Tigard Priority Action #3 (Multi-Hazard) Alignment with Plan Goals:  

Integrate the goals and action items from the Tigard Natural 
Hazard Mitigation Plan Addendum into existing regulatory 
documents and programs, where appropriate. 

  1  2  3  4 

  5  6  7  

Alignment with Existing Plans/Policies: 

 

Rationale for Proposed Action Item:  

 

Ideas for Implementation:  

Ensure the Tigard Comprehensive Plan Chapter 7: Natural Hazards is consistent with the Tigard NHMPA; 

Integrate the city’s mitigation plan into current regulatory documents to ensure development does not 
encroach on known hazard areas; and 

Partner with other organizations and agencies with similar goals to promote building codes that are more 
disaster resistant at the state level. 

Coordinating Organization: City of Tigard 

Internal Partners:  External Partners: 

  

Potential Funding Sources:  Estimated cost: Timeline: 

Local funding resources, DLCD Technical 
Assistance Grant 

  Ongoing 

 Short Term (0-2 years) 

 Mid-Term (2-5 years) 

Long-Term (5+ years) 

Action Item Status: Ongoing, revised from 2008 NHMP addendum 
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Tigard Priority Action #4 (Multi-Hazard) Alignment with Plan Goals:  

Maintain public and private drainage systems. 

  1  2  3  4 

  5  6  7  

Alignment with Existing Plans/Policies: 

 

Rationale for Proposed Action Item:  

 

Ideas for Implementation:  

Ensure that ditches, water quality facilities, and culverts are inspected and cleared prior to the wet season 
each year 

Encourage pervious, and minimize impervious, surfaces to reduce storm water runoff. 

Coordinating Organization: Public Works 

Internal Partners:  External Partners: 

  

Potential Funding Sources:  Estimated cost: Timeline: 

Local funding resources 

  Ongoing 

 Short Term (0-2 years) 

 Mid-Term (2-5 years) 

Long-Term (5+ years) 

Action Item Status: Ongoing, revised from 2008 NHMP addendum 
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Tigard Priority Action #5 (Wildfire) Alignment with Plan Goals:  

Inventory and map alternative firefighting water sources and 
encourage the development of additional sources. 

  1  2  3  4 

  5  6  7  

Alignment with Existing Plans/Policies: 

 

Rationale for Proposed Action Item:  

 

Ideas for Implementation:  

Identify alternative water sources such as ponds and reservoirs, and partner with owners to access this 
resource during emergencies. 

Maintain access roads and ramps to manmade natural water sources 

Promote water storage facilities with fire-resistant electrical pump systems in housing developments outside 
of the fire protection district that are not connected to a community water or hydrant system. 

Coordinating Organization: City of Tigard and Tualatin Valley Fire and Rescue 

Internal Partners:  External Partners: 

  

Potential Funding Sources:  Estimated cost: Timeline: 

Local funding resources 

  Ongoing 

 Short Term (0-2 years) 

 Mid-Term (2-5 years) 

Long-Term (5+ years) 

Action Item Status: Deferred, revised from 2008 NHMP addendum 
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Tigard Priority Action #6 (Wildfire) Alignment with Plan Goals:  

Adopt the Tualatin Valley Fire and Rescue Wildfire Hazard Map 
and implement the Wildfire Mitigation section of the Oregon 
Residential Specialty Code. 

  1  2  3  4 

  5  6  7  

Alignment with Existing Plans/Policies: 

 

Rationale for Proposed Action Item:  

 

Ideas for Implementation:  

Establish a data collection mechanism in coordination with fire district, surrounding local jurisdictions, 
county and state governments, and the insurance industry. 

Using the collected data assess the probability of the wildland/urban interface fire problem in the city.  

Coordinating Organization: City of Tigard and Tualatin Valley Fire and Rescue 

Internal Partners:  External Partners: 

  

Potential Funding Sources:  Estimated cost: Timeline: 

Local funding resources 

  Ongoing 

 Short Term (0-2 years) 

 Mid-Term (2-5 years) 

Long-Term (5+ years) 

Action Item Status: Ongoing, revised from 2008 NHMP addendum 
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Tigard Priority Action #7 (Multi-Hazard) Alignment with Plan Goals:  

Increase technical knowledge of natural hazards and mitigation 
strategies in Tigard and implement policies and programs on the 
basis of that knowledge. 

  1  2  3  4 

  5  6  7  

Alignment with Existing Plans/Policies: 

 

Rationale for Proposed Action Item:  

 

Ideas for Implementation:  

Partner with Portland Western Railroad (P&W) to maintain vegetation along the railroad; 

Encourage planting of native species along the waterways; 

Identify interface zones and target them for public education about defensible space, landscaping 
techniques, etc., and 

Identify research institutions and programs that can provide technical assistance in natural hazards research 
and mitigation. 

Coordinating Organization: City of Tigard 

Internal Partners:  External Partners: 

  

Potential Funding Sources:  Estimated cost: Timeline: 

Local funding resources 

  Ongoing 

 Short Term (0-2 years) 

 Mid-Term (2-5 years) 

Long-Term (5+ years) 

Action Item Status: Ongoing, revised from 2008 NHMP addendum 
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Tigard Priority Action #8 (Flood) Alignment with Plan Goals:  

Identify critical public infrastructure and facilities located in 
flood hazard areas and highlight those facilities as a focus for 
mitigation and preparedness measures. 

  1  2  3  4 

  5  6  7  

Alignment with Existing Plans/Policies: 

 

Rationale for Proposed Action Item:  

 

Ideas for Implementation:  

Based on the Critical Infrastructure Protection Plan standardized thresholds, establish which critical facilities 
are at risk from flood events. 

Develop strategies to mitigate risk to these facilities, or to utilize alternative facilities should flood events 
cause damage to the primary facility. 

Coordinating Organization: Community Development and Emergency Management 

Internal Partners:  External Partners: 

  

Potential Funding Sources:  Estimated cost: Timeline: 

Local funding resources 

  Ongoing 

 Short Term (0-2 years) 

 Mid-Term (2-5 years) 

Long-Term (5+ years) 

Action Item Status: Ongoing, revised from 2008 NHMP addendum 
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APPENDIX A-2: 

ACTION ITEM POOL 

Tables A-4 to A-6, below are the complete list of non-priority actions for the 2016 
Washington County NHMP (Action Item Pool). The majority of these actions carry forward 
from prior versions of the NHMP. This expanded list of actions is available for local 
consideration as resources, capacity, technical expertise, and/or political will become 
available. The matrix documents a description of the action, the coordinating organization, 
and timeline (should the steering committee choose to prioritize any of these actions). 
Note: Jurisdictional review and identification of additional priority action items will take 
place during the semiannual or annual meetings as noted in Volume I, Section 4 and within 
the city addenda. 

Table A-4 Washington County Action Item Pool 

Action 

Item Hazard Action Title

Coordinating 

Organization Timeline

#1
Multi-

Hazard

Develop public and private partnerships to foster natural 

hazard program coordination and collaboration in 

Washington County.

Washington County 

Emergency 

Management

Short-Term

#2
Multi-

Hazard

Develop, enhance, and implement education programs aimed at 

mitigating natural hazards, and reducing the risk to citizens 

and private property owners, public agenciess, businesses, and 

schools.

Washington County 

Emergency 

Management

Ongoing

#3
Multi-

Hazard

Enhance and maintain a GIS inventory of all  critical facil ities, 

large employers, public assembly areas, l ifelines, and 

mitigation sucesses.

Washington County 

Land Use and 

Transportation

Ongoing

#4 Drought Develop a drought impact assessment for Washington County. Clean Water Services Short-Term

#5 Drought

Continue groundwater recharge (aquifer storage and recovery) 

feasibility assessments including preliminary cost-benefit 

analysis where applicable.

Washington County 

Emergency 

Management

Short-Term

#6 Drought

Complete storage-, discharge- and recharge-curve analyses for 

the Hagg Lake Reservoir specific to ENSO, Climate change or 

other seasonal variations.

Washington County 

Emergency 

Management

Short-Term

#7 Flood

Identify critical public infrastructure and facil ities located in 

special flood hazard areas and highlight those facil ities as a 

focus for mitigation and preparedness measures.

Washington County 

Emergency 

Management

Short-Term

#8 Flood

Develop acquisition and management strategies to preserve 

open space in the floodplain; Document property relocation; 

Identify organizations in the County that manage floodplain 

open space could consider combining resources into 

countywide projects.

Washington County 

Land Use and 

Transportation

Ongoing

#9 Flood

Develop strategies and partnerships, including Clean Water 

Services flood restoration plans, to enhance the use of  open 

space within the floodplain for flood mitigation, fish habitat, 

and water quality issues.

Washington

County Land Use and 

Transportation

Ongoing

#10 Flood

Partner with DOGAMI and FEMA Risk Map to enhance data and 

mapping for floodplain

information within the County, and identify and map flood-

prone areas outside of  designated floodplains.

DOGAMI Short-Term

Source: Washington County Steering Committee 
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Table A-4 Washington County Action Item Pool (continued) 

Action 

Item Hazard Action Title

Coordinating 

Organization Timeline

#11 Flood Flood inundation mapping tied to current stream gauge data.

Washington County 

Emergency 

Management

Long-Term

#12 Flood

Coordinate with NWS to add additional forecast points to the 

AHPS system in the Tualatin River near Tualatin and model the 

Gales Creek basin.

Washington County 

Emergency 

Management

Long-Term

#13 Flood
Coordinate with DLCD and DOGAMI to model the 25-year flood 

hazard area.

Washington County 

Land Use and 

Transportation

Long-Term

#14 Landslide

Update regional landslide risk maps, using available LIDAR 

data and collaborate with the Oregon Department of Geology 

and Mineral Industries to work on landslide risk reduction 

efforts; determine areas and buildings at risk to landslides and 

propose Comprehensive Plan and land use policies 

accordingly.

Washington County 

Land Use and 

Transportation

Short-Term

#15 Landslide Stabilize Scoggins Valley Rd which exists on an active slide.

Washington County 

Land Use and 

Transportation

Long-Term

#16 Landslide
Assess road access vulnerability to the WCCCA 911 repeater 

site. 

Washington County 

Emergency 

Management

Long-Term

#17
Severe 

Weather

Enhance hazard resistant construction methods where possible 

to reduce damage to util ities, community water systems, and 

critical facil ities.

Washington County 

Emergency 

Management

Ongoing

#18
Volcanic 

Eruption

Identify critical facil ities and industries that may be affected 

by ash falls and collaborate with them on ash fall  emergency 

response.

Washington County 

Emergency 

Management

Long-Term

Source: Washington County Steering Committee 

#1 (Multi-Hazard): Develop public and private partnerships to foster natural hazard 
program coordination and collaboration in Washington County. 

Ideas for Implementation: 

 Identify all organizations within Washington County that have programs or interests 
in natural hazards mitigation; 

 Develop partnerships between land use planners, geologists, and emergency 
managers to implement specific mitigation projects; 

 Establish neighborhood emergency service and mitigation volunteer teams to 
collaborate with Washington County Emergency Management; 

 Develop collaborative relationships with businesses in the county, through regular 
outreach to business groups to target businesses which focus on mitigation, 
response, and / or recovery related activities; and 

 Encourage Metro to reconvene the Natural Hazards Technical Advisory Committee 
to review, update, and develop strategies for implementation of Chapter 5 (Natural 
Hazards) of the Metro Regional Framework Plan. Include land use planning 
representatives in the committee’s composition. 

Coordinating Organization:  Washington County Emergency Management 
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Partner Organizations:  Metro, Clean Water Services, Westside Economic Alliance, Portland 
State University, PCC, Washington County Departments, Cities, Private Industry, PGE, 
Northwest Natural, West Oregon Electric Coop 

Timeline: Short Term (1-2 years) 

Status: Ongoing 

#2 (Multi-Hazard): Develop, enhance, and implement education programs aimed at 
mitigating natural hazards, and reducing the risk to citizens and private property owners, 
public agencies, businesses, and schools. 

Implementation Ideas for Target Groups: 

For all of these groups, the County can take the following outreach steps: 

 Make the Washington County Natural Hazards Mitigation Action Plan available to 
the public by publishing the plan electronically on the County and emergency 
management websites. 

 Maintain a centralized information database to serve the County so residents can 
easily access relevant information. 

 Develop Spanish-language education materials. 

 As applicable, use social networking technology such as Facebook and Twitter to 
provide a forum for discussion of natural hazard risks and risk reduction. 

To focus outreach on citizens and private property owners, the County can: 

 Present strategies for implementation of this action item to cities. 

 Promote the “Take 5 to Prepare” campaign. 

 Conduct workshops for public and private sector organizations to raise awareness of 
mitigation activities and programs. 

 Play the USGS volcanic eruption videotape at schools, community centers, and 
community events. 

 Partner with Public Health and social service agencies and organizations to conduct 
outreach to vulnerable populations such as minority groups, immigrant 
communities, homeless, the young and elderly, individuals dependent on public 
transit, and low-income families or individuals. 

To focus outreach on public agencies, the County can: 

 Present strategies for implementation of this action item to cities. 

 Identify research institutions and programs that can provide technical assistance in 
natural hazards research and mitigation; 

 Partner with Public Health and social service agencies and organizations to conduct 
outreach to vulnerable populations such as minority groups, immigrant 
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communities, homeless, the young and elderly, individuals dependent on public 
transit, and low-income families or individuals. 

To focus outreach on businesses, the County can: 

 Conduct workshops for public and private sector organizations to raise awareness of 
mitigation activities and programs; 

 Identify research institutions and programs that can provide technical assistance in 
natural hazards research and mitigation; and 

 Play the USGS volcanic eruption videotape at major businesses. 

To focus outreach on schools, the County can: 

 Develop curriculum for school programs and adult education on reducing risk and 
preventing loss from natural hazards; 

 Conduct natural hazards awareness programs in schools and community centers; 
and 

 Play the USGS volcanic eruption videotape at schools. 

Coordinating Organization: Washington County Emergency Management 

Partner Organizations:  Washington County, Private Businesses (e.g., Nike, Intel), 
CleanWater services, Westside Economic Alliance, IBHS, School Districts, OEM, Cascadia 
Region Earthquake Workgroup, IISOI, OSSPAC, Oregon Natural Hazards Workshop, Tualatin 
Public Awareness Committee, Cities, News Media (e.g. TVCTV) 

Timeline: Ongoing 

Status: Ongoing 

#3 (Multi-Hazard): Enhance and maintain a GIS inventory of all critical facilities, large 
employers, public assembly areas, lifelines, and mitigation successes. 

Ideas for Implementation: 

 Incorporate vulnerability data into the GIS system instead of just developing one-
time or stand alone maps. 

 Evaluate the vulnerability of emergency transportation routes by comparing current 
routes with hazard locations. 

 Develop a map that visually displays mitigation successes as a method to document 
actions as they are accomplished and to serve as background information for future 
mitigation grant proposals. 

 Asset Browser and windshield survey 

Coordinating Organization: Washington County Land Use and Transportation 
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Partner Organizations:  Washington County, Clean Water Services, Metro, Department of 
Geology and Mineral Industries, Oregon Department of Forestry, Oregon Department of 
Land Conservation and Development, Washington County Emergency Management 

Timeline: Ongoing 

Status: Ongoing 

#4 (Drought): Develop a drought impact assessment for Washington County. 

In order to reduce vulnerability to drought, it is important to first understand the impacts 
that drought causes within Washington County.  Each drought produces a unique set of 
impacts, depending not only on the drought’s severity, duration, and spatial extent but also 
on ever-changing social conditions. These impacts are often symptoms of other underlying 
problems (vulnerabilities).  Although Washington County can list the impacts that drought 
causes within the county, the Natural Hazards Mitigation Plan does not fully explain (or 
show specific understanding of) the cause of those impacts (i.e., the underlying problems, or 
vulnerabilities).  In order to fully mitigate vulnerabilities, it’s important to first develop a full 
impact assessment. 

Ideas for Implementation: 

 An impact assessment highlights sectors, populations, or activities that are 
vulnerable to drought. Drought impact assessments begin by identifying direct 
consequences of drought, such as reduced crop yields, livestock losses, and 
reservoir depletion. These direct outcomes can then be traced to secondary 
consequences (often social effects), such as the forced sale of household assets or 
land, dislocation, or physical and emotional stress. This initial assessment identifies 
drought impacts but does not identify the underlying reasons for these impacts. 

 Drought is typically associated with a number of potential impacts. For practical 
purposes, the drought impacts can be classified as economic, environmental, or 
social, even though several of the impacts may actually span more than one sector. 
Using an impact checklist is one easy way to help categorize drought impacts that 
affect your activities.  

 Impacts should be examined for their relevance in past or recent droughts, but 
consideration should also be given to the question “What drought impacts will be 
seen in the future?” This last question is crucial as populations shift and water 
demands change.  

 Understanding the changing nature of drought impacts is an essential step in the 
process of reducing drought risk. Once this is done, the next step is to rank the 
impacts that most affect the county. Then, investigate the underlying causes of the 
drought impacts and begin the process of identifying and implementing appropriate 
drought mitigation actions. [Resource: http://drought.unl.edu/]  

Coordinating Organization: Washington County Community Development 

http://drought.unl.edu/
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Partner Organizations:  Washington County Public Works, Emergency Management, Water 
Resources Department; OSU Extension; Soil and Water Conservation Districts; Watershed 
Councils 

Timeline: Short-Term 

Status: New 

#5 (Drought): Continue groundwater recharge (aquifer storage and recovery) feasibility 
assessments including preliminary cost-benefit analysis where applicable. 

Ideas for Implementation: Coordinate with the OWRD to conduct groundwater recharge 
feasibility assessments. 

Coordinating Organization: Washington County Emergency Management 

Partner Organizations: OWRD, Washington County Watermaster 

Timeline: Short-Term 

Status: New 

#6 (Drought): Complete storage-, discharge- and recharge-curve analyses for the Hagg 
Lake Reservoir specific to ENSO, Climate change or other seasonal variations. 

Ideas for Implementation: Complete analyses for Hagg Lake Reservoir to account for ENSO, 
climate change, or other seasonal variations. 

Coordinating Organization: Washington County Emergency Management 

Partner Organizations: OWRD, Washington County Watermaster 

Timeline: Short-Term 

Status: New 

#7 (Flood): Identify critical public infrastructure and facilities located in special flood 
hazard areas and highlight those facilities as a focus for mitigation and preparedness 
measures. 

Critical facilities fall into two principal categories: (1) buildings, bridges, roadways, or 
locations vital to emergency response efforts, and (2) those facilities that, if damaged, could 
cause secondary or compound disasters (e.g., sewer and gas lines).  

Ideas for Implementation: 

 Prioritize for mitigation efforts at the County level the buildings / 

 infrastructure that DOGAMI has evaluated as “High” risk in their surveys; 

 Identify additional critical facilities at risk from flood events; 

 Develop strategies to mitigate risk to these facilities, or to utilize alternative facilities 
should flood events cause damages to the facilities in question; and 
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 One such facility is Meacham Road Bridge. The County has prioritized this bridge for 
improvements. 

Coordinating Organization: Washington County Emergency Management 

Partner Organizations:  Washington County, DOGAMI, Portland General Electric, Northwest 
Natural Gas, Tualatin Valley Water District, Cities, CWS, ODF, ODOT 

Timeline: Short Term 

Status: Ongoing 

#8 (Flood): Develop acquisition and management strategies to preserve open space in the 
floodplain; Document property relocation; Identify organizations in the County that 
manage floodplain open space could consider combining resources into countywide 
projects. 

Ideas for Implementation: 

 Develop a comprehensive strategy for acquiring and managing floodplain open 
space in Washington County; 

 Document property relocation;  

 Identify organizations in the County that manage floodplain open space could 
consider combining resources into countywide projects. 

 Explore funding for open space acquisition from federal (e.g., FEMA Hazard 
Mitigation Grant Program), state, regional, and local governments, as well as private 
and non-profit organizations; and 

 Coordinate project and funding opportunities among partner organization for 
development of specific projects to manage public open space in floodplains. When 
possible, consolidate funds to support property acquisition. Organizations in the 
County that manage floodplain open space could consider combining resources into 
countywide projects. 

Coordinating Organization: Washington County Land Use and Transportation 

Partner Organizations:  Cities, CWS, TRWC, Metro, FEMA, Washington County Emergency 
Management, DLCD, and Department of the Interior 

Timeline: Ongoing 

Timeline: Ongoing 

#9 (Flood): Develop strategies and partnerships, including Clean Water Services flood 
restoration plans, to enhance the use of  open space within the floodplain for flood 
mitigation, fish habitat, and water quality issues. 

Ideas for Implementation: 

 Continue to foster a regional partnership between flood mitigation 
organizations/programs and fish habitat enhancement organizations/programs; 
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 In partnership with the TRWC and CWS, continue to identify sites where 
environmental restoration work can benefit flood mitigation, fish habitat, and water 
quality; and 

 Continue to support TRWC and CWS in their outreach to landowners to develop 
flood management practices that provide healthy fish habitat. 

Coordinating Organization: Washington County Land Use and Transportation in partnership 
with the Tualatin River Watershed Council and Clean Water Services 

Partner Organizations: Cities, Washington County, ODFW, NRCS, SWCD, Metro, Washington 
County Emergency Management, and Various Federal Agencies (Department of the Interior, 
Bureau of Reclamation, FEMA) 

Timeline: Ongoing 

Status: Ongoing 

#10 (Flood): Partner with DOGAMI and FEMA Risk Map to enhance data and mapping for 
floodplain information within the County, and identify and map flood-prone areas outside 
of designated floodplains. 

Ideas for Implementation: 

 Identify and provide mitigation guidance to owners of properties at risk from 
flooding that are not within designated Special Flood Hazard Areas; 

 Prepare floodplain maps for all local streams not currently mapped on Flood 
Insurance Rate Maps or County maps, with special attention focused on mapping 
rural and unincorporated areas. The maps should show the expected frequency of 
flooding, the level of flooding, and the areas subject to inundation. The maps can be 
used for planning, risk analysis, and emergency management; 

 Use LIDAR to improve layers; and 

 Create a cross-referential database of historic flood levels, existing public and 
private infrastructure (including building, roads bridges, etc.) impacted by those 
floods, and their elevation levels (model after Tualatin) 

Coordinating Organization: Washington County Land Use and Transportation 

Partner Organization: CWS, NRCS, SWCD, Washington County Emergency Management, 
Cities, National Weather Service, FEMA / NFIP 

Timeline: Short-Term 

Status: Ongoing 

#11 (Flood): Flood inundation mapping tied to current stream gauge data. 

Ideas for Implementation: Coordinate with Silver Jackets and other agencies to determine 
need for additional stream gauge data. 
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Coordinating Organization: Washington County Land Use and Transportation 

Partner Organizations: Silver Jackets, DLCD, DOGAMI, NWS 

Timeline: Long-Term 

Status: New 

#12 (Flood): Coordinate with NWS to add additional forecast points to the AHPS system in 
the Tualatin River near Tualatin and model the Gales Creek basin. 

Ideas for Implementation: Coordinate with NWS to identify needs and location of additional 
forecast points. 

Coordinating Organization: Washington County Land Use and Transportation 

Partner Organizations: DLCD, DOGAMI, NWS 

Timeline: Long-Term 

Status: New 

#13 (Flood): Coordinate with DLCD and DOGAMI to model the 25-year flood hazard area. 

Ideas for Implementation: Coordinate with the State Risk MAP Coordinator and State NFIP 
Coordinator (both at DLCD), DOGAMI, and FEMA to assess new mapping needs. 

Coordinating Organization: Washington County Land Use and Transportation 

Partner Organizations: DLCD, DOGAMI, FEMA 

Timeline: Long-Term 

Status: New 

#14 (Landslide): Update regional landslide risk maps, using available LIDAR data and 
collaborate with the Oregon Department of Geology and Mineral Industries to work on 
landslide risk reduction efforts; determine areas and buildings at risk to landslides and 
propose Comprehensive Plan and land use policies accordingly. 

Ideas for Implementation: 

 Begin implementation with the infrastructure and buildings that DOGAMI has 
evaluated as “High” risk; 

 Use and publicize the National Weather Service’s debris flow warning system; and 

 Provide information to residents on landslide prevention. Publications such as 
FEMA’s Homeowner’s Landslide Guide for Hillside Flooding, Debris Flows, Erosion, 
and Landslide Control and Hillside Drainage Flyer have some ideas about reducing 
landslide susceptibility. In some cases residents could consider: 

 Where appropriate, reducing the number of building sites and corresponding 
disruption of the natural contour and vegetation; 
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 Removing access from alleys on the uphill side of a street; 

 Reducing driveway cuts into the hillside; 

 Adjusting the building setback from property lines to minimize building site cuts and 
fills; 

 Maintaining the amount of vegetation on hillside lots; and 

 Reducing water input into slopes from building roof drains, storm drains, and 
surface runoff. 

Coordinating Organization: Washington County Land Use and Transportation 

Partner Organizations:  Department of Land Conservation and Development, OEM, FEMA, 
National Weather Service, Washington County Emergency Management 

Timeline:  Short Term 

Status: Ongoing 

#15 (Landslide): Stabilize Scoggins Valley Rd which exists on an active slide. 

Ideas for Implementation: Perform a geotechnical investigation to determine the cause and 
extent of the settlement and movement of Scoggins Valley Road. Develop and implement 
rehabilitation strategies based on investigation results. 

Coordinating Organization: Washington County Land Use and Transportation 

Partner Organizations: DLCD, OEM, FEMA 

Timeline: Long-Term 

Status: New 

#16 (Landslide): Assess road access vulnerability to the WCCCA 911 repeater site. 

Ideas for Implementation: Perform a geotechnical investigation to determine the cause and 
extent of the settlement and movement of the road access to the WCCCA 911 repeater site. 
Develop and implement rehabilitation strategies based on investigation results. 

Coordinating Organization: Washington County Land Use and Transportation 

Partner Organizations: Emergency Management, WCCCA, DLCD, OEM, FEMA 

Timeline: Long-Term 

Status: New 

#17 (Severe Weather): Enhance hazard resistant construction methods where possible to 
reduce damage to utilities, community water systems, and critical facilities. 

Ideas for Implementation: 
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Develop list of priority projects for undergrounding (e.g. those connecting critical facilities to 
power sources). 

Build ongoing working relationships with utility providers to maintain top of mind awareness 
of the importance of underground construction methods. 

Coordinating Organization: Washington County Emergency Management 

Partner Organizations: PGE, Forest Grove Light and Power, West Oregon Electric 
Cooperative 

Timeline: Long-Term 

Status: New 

#18 (Volcanic Ash): Identify critical facilities and industries that may be affected by ash 
falls and collaborate with them on ash fall emergency response. 

The Intel Corporation has taken the initiative to consult scientists on the probability of 
problems associated with volcanic eruptions in the Cascade region. 

Ideas for Implementation: 

Collaborate and exchange experiences and knowledge among facility managers of critical 
industries in the county to reduce the impact of ash fall on their sites. 

Coordinating Organization: Washington County Emergency Management 

Partner Organizations:  USGS-CVO, major industries, DOGAMI, USFS Port of Portland, Cities, 
Intel, Washington County 

Timeline: Long Term 

Status: Deferred 

 



 
 

Washington County NHMP February 2017 Page A-37 

Table A-5 Hillsboro Action Item Pool  

Action 

Item Hazard Action Title

Coordinating 

Organizations Timeline

#1 Multi-Hazard
Develop inventory of at‐risk buildings and infrastructure and 

prioritize mitigation items

Building, Public Works, 

Information Services, 

Water, Human 

Resources, Fire

Ongoing

#2 Multi-Hazard
Review and update public notification and alert/warning 

procedures

Fire, Police, Public 

Works, Water, City 

Manager's Office

Short-Term

#3 Multi-Hazard
Update website and social media to include mitigation 

activities, opportunities, and success stories.

Information Services, 

Fire, Public Works, 

Building, Water

Ongoing

#4 Earthquake

Complete seismic vulnerability analyses for l ifeline util ity and 

transportation systems, including: water, wastewater, natural 

gas, electric power, telecommunications, and bridges. Explore 

options to enhance these systems.

Fire Department, Public 

Works, Water, Public 

and Private Util ities, 

ODOT, Washington 

County DLUT, JWC, CWS

Short-Term

#5 Earthquake
Analyze fuel storage capabilities and explore locations for 

emergency fuel storage

Fire, Police, Public 

Works, Water
Short-Term

#6 Earthquake

Expand and complete a seismic safety inventory of  public, 

commercials, and residential buildings (particularly critical 

and essential facil ities) that may be vulnerable to natural 

hazards (particularly earthquake)

Building, Fire, Planning Long-Term

#7 Earthquake
Educate homeowners about structural and non‐structural 

retrofitting of vulnerable homes
Building Department Ongoing

#8
Severe 

Weather

Ensure that all  new and existing critical facil ities in Hillsboro 

have backup power and plans to deal with power outages

Fire, Planning, Public 

Works, Parks & 

Recreation, Water, 

Police, Human 

Resources

Short-Term

#9
Severe 

Weather

Conduct public awareness campaign to encourage property 

owners to trim trees near service drops to individual customers
Public Works Ongoing

#10
Severe 

Weather

Evaluate current equipment and explore options to increase 

response capabilities.
All  City Agencies Long-Term

#11 Flood

Identify and inventory critical facil ities and buildings in 

floodplains or other high risk flood areas and identify 

mitigation options if such facil ities are identified.

Fire, Planning, Public 

Works, Information 

Services

Short-Term

#12 Flood

Survey elevation data for buildings within mapped floodplains, 

evaluate flood risk quantitatively and educate homeowners on 

mitigation options.

Planning, Public 

Works, Information 

Services

Short-Term

#13 Flood

Conduct public awareness campaign each fall  to remind 

residents of ways they can be involved in the prevention of 

street flooding.

Public Works, Water, 

Fire
Ongoing

#14 Flood

For locations with repetitive flooding and significant damages 

or road closures, determine and implement mitigation 

measures such as upsizing culverts or storm water drainage 

ditches

Public Works, 

Planning, Fire, Water
Ongoing

#15 Drought Prepare/pre‐script public messages about water conservation Water, Fire Short-Term

#16 Drought
Evaluate current systems and equipment and explore options 

for back up systems and supplies.

Water, Fire, City 

Manager's Office
Long-Term

Source: Hillsboro Steering Committee 
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Table A-5 Hillsboro Action Item Pool (continued) 

Action 

Item Hazard Action Title

Coordinating 

Agencies Timeline

#17 Volcanic Ash

Evaluate capability of water treatment plants to deal with high 

turbidity from ash falls; review and update emergency response 

plans as needed

Water Short-Term

#18 Volcanic Ash
Prepare/pre‐script public messages about protecting from and 

disposing of volcanic ash
Water, Fire Short-Term

#19 Wildfire Encourage removal of non‐native or invasive plant species Planning Long-Term

#20 Wildfire
Promote tree preservation with consideration of hazard 

impacts

City Manager's Office, 

Planning
Long-Term

Source: Hillsboro Steering Committee 
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Table A-6 Tigard Action Item Pool 

Action 

Item Hazard Action Title

Coordinating 

Organization Timeline Timeline

#1 Multi-Hazard Improve network of communications during a disaster. COT Ongoing 6

#2 Multi-Hazard

Develop inventories of at-risk buildings and infrastructure and 

prioritize mitigation projects based on those providing the 

most benefit (at the least cost) to city residents. 

COT Ongoing 7

#3 Multi-Hazard

Develop, enhance and implement information and education 

programs aimed at mitigating natural hazards, and reducing 

the risk to citizens, public agencies, private property owners, 

businesses and schools.

COT Long-Term 7

#4 Multi-Hazard
Identify and pursue funding opportunities to develop and 

implement mitigation activities. 
COT Ongoing 6

#5 Earthquake

Identify funding sources to retrofit existing public facil ities and 

services to contemporary standards that are identified as 

seismically vulnerable. 

COT Ongoing 10

#6 Earthquake
Expand earthquake hazard mapping in Tigard and improve 

technical analysis of earthquake hazards. 
COT Mid-Term 9

#7 Earthquake

Enforce the current building code standards to ensure only the 

appropriate land uses are allowed in high seismic hazard 

areas

COT Ongoing 6

#8 Flood
Continue to maintain eligibil ity for the National Flood 

Insurance Program

Community 

Development
Ongoing 10

#9 Flood
Update Storm Water Management Master Plan, and identify 

appropriate mitigation strategies.
Public Works Mid-Term 10

#10 Landslide

Improve knowledge of landslide hazard areas and 

understanding of vulnerability and risk to l ife and property in 

those areas.

Community 

Development
Ongoing 10

#11
Severe 

Weather

Develop and implement programs to keep trees from 

threatening lives, property, and public infrastructure during 

windstorm and severe winter storm events. 

Public Works Ongoing 8

#12
Severe 

Weather

Coordinate and encourage  electrical util ities to use 

underground construction practices where ever possible to 

reduce power outages from severe weather storms

Community 

Development
Ongoing 8

#13
Severe 

Weather

Develop and implement, or enhance strategies for debris 

management for windstorm and severe winter storm events.
Public Works Ongoing 10

#14 Volcanic Ash

Identify critical facil ities and industries that may be affected 

by ash fall  and assist them in emergency response plan 

development

Emergency 

Management
Ongoing 7

#15 Wildfire

Work with Tualatin valley Fire and Rescue Community Safety 

Program to provide information and education about urban 

interface wildfire to Tigard citizens

COT and 

Tualatin Valley 

Fire and 

Rescue

Ongoing 9

Source: Tigard Steering Committee 

#1 (Landslide): Improve network of communications during a disaster. 

Ideas for Implementation: 

 Recruit and provide training for Amateur Radio Operators; 

 Address 800 MHz communication deficiencies; 

 Seek to improve communication between school officials and parents during hazard 
events; 

 Ensure student emergency contact information is kept up-to-date; 

 Coordinate with Tigard-Tualatin School District to attain funding for emergency 
communications equipment and/or software; 

 Continue to improve the City’s Emergency Management web page; 
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 Partner with Tigard-Tualatin School District to coordinate and maintain public 
emergency notification procedures, including procedures to post emergency 
notification bulletins on the internet and Tualatin Valley Community Television 
(TVCTV); and 

 Utilize county network for the Education Service District. 
 

Coordinating Organization: City of Tigard 

Partner Organizations: Tigard-Tualatin School District, Tualatin Valley Community Television, 
Radio Operators Network 

Timeline: Ongoing 

Status: Ongoing 

#2 (Multi-Hazard): Develop inventories of at-risk buildings and infrastructure and prioritize 
mitigation projects based on those providing the most benefit (at the least cost) to city 
residents. 

Ideas for Implementation: 

 Develop an inventory of un-reinforced masonry buildings to target for mitigation; 

 Develop an inventory of mobile homes for flood, windstorm, and earthquake 
mitigation; 

 Identify at-risk bridges for flood and earth- quake hazards, identify enhancements, 
and implement projects needed to reduce the risks; and 

 Review and improve utility operations and services to mitigate for natural hazards. 
 

Coordinating Organization: City of Tigard 

Partner Organizations: None 

Timeline: Ongoing 

Status: Ongoing 

#3 (Multi-Hazard): Develop, enhance and implement information and education programs 
aimed at mitigating natural hazards, and reducing the risk to citizens, public agencies, 
private property owners, businesses and schools. 

Ideas for Implementation: 

 Identify the informational needs of the community and develop corresponding 
outreach programs; 

 Encourage planting of native species along waterways; 

 Identify research institutions and programs that can provide technical information 
about natural hazards research and mitigation. 

Coordinating Organization: City of Tigard 

Partner Organizations: Community Interest Groups 
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Timeline: Long-Term 

Status: Ongoing 

#4 (Multi-Hazard): Identify and pursue funding opportunities to develop and implement 
mitigation activities. 

Ideas for Implementation: 

 Continue to seek and apply for competitive federal grant sources 

 Identify contractors who can assist in development of high priority mitigation 
projects. 

Coordinating Organization: City of Tigard 

Partner Organizations: None 

Timeline: Ongoing 

Status: Ongoing 

#5 (Earthquake): Identify funding sources to retrofit existing public facilities and services 
to contemporary standards that are identified as seismically vulnerable. 

Ideas for Implementation: 

 Seek outside sources of funds to conduct seismic vulnerable facilities. DOGAMI lead 
a statewide seismic assessment of schools and critical facilities, as part of the GO 
bonds authorized in 2002, Tigard will seek access to the findings. 

 Address planning for the protection of public facilities and services from seismic 
hazards in the Tigard Public Facilities Plan and Community Investment Plan. 

 Prioritize seismic upgrades based on criticality of need and population served. 

Coordinating Organization: City of Tigard 

Partner Organizations: None 

Timeline: Ongoing 

Status: Ongoing 

#6 (Earthquake): Expand earthquake hazard mapping in Tigard and improve technical 
analysis of earthquake hazards. 

Ideas for Implementation: 

 Partner with DOGAMI to complete mapping 

 Complete and continue to update mapping of earthquake hazards throughout 
Tigard. 

 Ensure that city officials reference Metro’s earthquake hazards reports and maps 
when making land use decisions. 
 

Coordinating Organization: City of Tigard 
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Partner Organizations: DOGAMI 

Timeline: Mid-Term 

Status: Ongoing 

#7 (Earthquake): Enforce the current building code standards to ensure only the 
appropriate land uses are allowed in high seismic hazard areas 

Ideas for Implementation: 

Do not allow development in areas having the following development limitations except 
where the developer demonstrates that generally accepted engineering techniques related 
to a specific site plan will make area suitable for the proposed development: 

Coordinating Organization: City of Tigard 

Partner Organizations: None 

Timeline: Ongoing 

Status: Ongoing 

#8 (Flood): Continue to maintain eligibility for the National Flood Insurance Program 

Ideas for Implementation: 

 Comply with the Federal Emergency Management Agency (FEMA) flood regulations, 
which include standards for base flood levels, flood proofing, and minimum finished 
floor elevations. 

 Continue to prohibit any land form alterations or developments in the 100-year 
floodplain which would result in any rise in evaluation of the 100-year floodplain. 

 Comply with Metro Title 3 Functional Plan requirements for balanced fill and 
removal in the floodplain. 

 Do not allow land form alterations or development within the 100-year floodplain 
outside the zero-foot rise floodway unless. 
A. The streamflow capacity for the zero-foot rise floodway is maintained and; 
B. Engineered drawings and/or documentation shows there will be no effects in 

the floodplain area. 
 

Coordinating Organization: Community Development 

Partner Organizations: None 

Timeline: Ongoing 

Status: Ongoing 

#9 (Flood): Update Storm Water Management Master Plan, and identify appropriate 
mitigation strategies. 

Ideas for Implementation: 



 
 

Washington County NHMP February 2017 Page A-43 

 Identify and reduce development encroachment into storm water detention basins; 

 Remove dry wells, prioritize replacements, and attain funding for upgrades. 

 Identify areas that are frequently inundated due to low elevation and storm water 
run-off and develop mitigation strategies including public education materials.  

 Refer to FEMA and the USACE for info to assist in mitigation efforts. 

 Work with Clean Water Services to protect natural drainage ways and wetlands as 
valuable water retention area and, where possible, find ways to restore and 
enhance these areas.  
 

Coordinating Organization: Public Works 

Partner Organizations: None 

Timeline: Mid-Term 

Status: Deferred 

#10 (Landslide): Improve knowledge of landslide hazard areas and understanding of 
vulnerability and risk to life and property in those areas. 

Ideas for Implementation: 

 Continue mapping city landslide and debris areas. 

 Identify the location and extent of hazard areas and establish a baseline to support 
implementation of future measures. 

 Analyze the risk of these life, property, and infrastructure 
 

Coordinating Organization: Community Development 

Partner Organizations: None 

Timeline: Ongoing 

Status: Ongoing 

#11 (Severe Weather): Develop and implement programs to keep trees from threatening 
lives, property, and public infrastructure during windstorm and severe winter storm 
events. 

Ideas for Implementation: 

 Partner with responsible agencies and organizations to develop landscaping and 
hazardous tree inventories. 

Coordinating Organization: Public Works 

Partner Organizations: PGE 

Timeline: Ongoing 

Status: Ongoing 
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#12 (Severe Weather): Coordinate and encourage electrical utilities to use underground 
construction practices where ever possible to reduce power outages from severe weather 
storms 

Ideas for Implementation:  

a) Develop a list of key backbone transmission and distribution routes that serve critical 
customers and enable efficient restoration to the broader distribution system; 

b) Develop a long-term plan to underground, relocate, or “harden” key electric distribution 
lines along critical corridors (including feasibility assessment and prioritization); 

c) Seek funds and opportunities to relocate power poles and power lines, or harden existing 
facilities, where feasible and appropriate, to reduce blockage of roadways and to reduce risk 
of outages from natural disasters; and 

d) Continue to enhance wind and winter storm resistant construction methods where 
possible to reduce damage to utilities and critical facilities. 

Coordinating Organization: Community Development 

Partner Organizations: Public Works 

Timeline: Ongoing 

Status: New 

#13 (Severe Weather): Develop and implement, or enhance strategies for debris 
management for windstorm and severe winter storm events. 

Ideas for Implementation: 

 Develop coordinated management strategies for sanding roads, plowing snow, 
clearing roads of fallen trees, and clearing debris from public property. 

 Enhance tree-trimming efforts especially for transmission and trunk distribution 
lines. 

 Consider tree pruning ordinance. 

 Conduct public awareness campaign to encourage property owners to trim trees 
near service drops to individual customers. 

Coordinating Organization: Public Works 

Partner Organizations: None 

Timeline: Ongoing 

Status: Ongoing 

#14 (Volcanic Ash): Identify critical facilities and industries that may be affected by ash fall 
and assist them in emergency response plan development 

Ideas for Implementation: Collaborate and exchange experiences and knowledge among 
facility managers of critical industries in the county to reduce the impact of ash fall on their 
sites. 
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Coordinating Organization: Emergency Management 

Partner Organizations: USGS-CVO, major industries, DOGAMI, USFS, Port of Portland 

Timeline: Ongoing 

Status: Ongoing 

#15 (Wildfire): Work with Tualatin valley Fire and Rescue Community Safety Program to 
provide information and education about urban interface wildfire to Tigard citizens 

Ideas for Implementation: 

 Visit Wildland/Urban Interface neighborhoods and rural areas and conduct 
education and outreach activities. 

 Conduct specific community-based demonstration projects of fire prevention and 
mitigation in the urban interface.  

Coordinating Organization: City of Tigard and Tualatin Valley Fire and Rescue 

Partner Organizations: None 

Timeline: Ongoing 

Status: Ongoing 
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APPENDIX A-3: 

BLANK ACTION ITEM FORM 

[Jurisdiction] Priority Action #xx (Hazard) Alignment with Plan Goals:  

 

 1  2  3  4 

 5  6  7  

Alignment with Existing Plans/Policies: 

 

Rationale for Proposed Action Item:  

 

Ideas for Implementation:  

 

 

 

 

 

Coordinating Organization:  

Internal Partners:  External Partners: 

  

Potential Funding Sources:  Estimated cost: Timeline: 

 

  Ongoing 

 Short Term (0-2 years) 

 Mid-Term (2-5 years) 

Long-Term (5+ years) 

Action Item Status:  
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APPENDIX B: 

PLANNING AND PUBLIC PROCESS 

Plan Update Changes 

This memo describes the changes made to the 2010 Washington County Natural Hazards 
Mitigation Plan (NHMP) during the 2015-2016 plan update process. Major changes are 
documented by plan section. 

Project Background 

Washington County and the cities of Hillsboro and Tigard partnered with the Oregon 
Partnership for Disaster Resilience (OPDR) to update the stand alone 2010 Washington 
County NHMP. With this update the cities of Hillsboro and Tigard are included as addenda to 
the county plan; Hillsboro previously had a stand-alone NHMP that expired in 2013 while 
Tigard previously had an addendum to the Washington County NHMP that expired in 2009. 
The Disaster Mitigation Act of 2000 requires communities to update their mitigation plans 
every five years to remain eligible for Pre-Disaster Mitigation (PDM) program funding, Flood 
Mitigation Assistance (FMA) program funding, and Hazard Mitigation Grant Program 
(HMGP) funding. OPDR and the committees made several changes to the previous NHMPs in 
an effort to consolidate. Major changes are documented and summarized in this memo.  

2016 Plan Update Changes 

The sections below only discuss major changes made to the NHMPs during the 2015-2016 
plan update process. Major changes include the replacement or deletion of large portions of 
text, changes to the plan’s organization, new mitigation action items, and the addition of 
city addenda to the plan. If a section is not addressed in this memo, then it can be assumed 
that no significant changes occurred.  

The plan’s format and organization have been altered to fit within OPDR’s plan templates. 
Table B-1 below lists the 2011 Washington County NHMP plan section names and the 
corresponding 2016 section names, as updated (major Volumes are highlighted). This memo 
will use the 2016 plan update section names to reference any changes, additions, or 
deletions within the plan. 
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Table B-1 Changes to Plan Organization   

Several new sections were added and formatting was changed throughout the 2016 
Washington County Multi-jurisdictional NHMP.  

The Hillsboro NHMP (2008) and Tigard addendum (2008) have been incorporated 
throughout this 2016 multi-jurisdictional NHMP. Changes are noted below as applicable. 

2011 Washington County  MNHMP 2016 Washington MNHMP

Acknowledgements Acknowledgements

Table of Contents Table of Contents

Approval Letters and Resolutions

FEMA Review Tool

Volume I: Basic Plan Volume I: Basic Plan

Executive Summary Plan Summary

Section 1: Introduction Section 1: Introduction

Section 2: Community Overview, 

Section 3: Natural Hazards Identification 

and Risk Assessment

Section 2: Risk Assessment, 

Appendix C: Community Profile

Section 4: Action Items and Implementation, 

Section 5: Plan Maintenance Strategy

Section 3 Mitigation Strategy, 

Section 4: Plan Implementation and 

Maintenance

Volume III: City/ Special District Addendums Volume II: City Addenda

Volume IV: Resource Appendices Volume IV: Appendices

Appendix A: Change Memo and Action 

Items

Appendix A: Action Items, 

Appendix B: Planning and Public Process

Appendix B: Hazard Background Information
Section 2: Risk Assessment, 

Oregon NHMP, DOGAMI reports

Appendix C: Public Participation Processes

Section Section 4: Plan Implementation and 

Maintenance, 

Appendix B: Planning and Public Process, 

Appendix F: Community Survey

Appendix D: Resources Guide Appendix E: Grant Programs

Appendix E: Approaches for Economic 

Analysis

Appendix D: Economic Analysis of Natural 

Hazard Mitigation Projects

Appendix F: Additional Maps
Section 2: Risk Assessment, 

Tigard Addendum: Attachment A

Appendix G: List of Acronyms In text throughout plan

Appendix H: Community Wildfire Protection 

Plan
Section 2: Risk Assessment

Hllsboro

Tigard

Hillsboro maintained a stand-alone NHMP 

(expired 2013)

Tigard maintained an addendum

(expired in 2009)
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Front Pages 

1. The plan’s cover has been updated.  
2. Acknowledgements have been updated to include the 2016 project partners and 

planning participants.  
3. The FEMA approval letter, review tool, and county and city resolutions of adoption 

are included. 

Volume I: Basic Plan 

Volume I provides the overall plan framework for the 2016 Multi-jurisdictional NHMP 
update. Volume I includes the following sections: 

Plan Summary 

The 2016 NHMP includes an updated plan summary that provides information about the 
purpose of natural hazards mitigation planning and describes how the plan will be 
implemented.  

Section 1: Introduction 

Section 1 introduces the concept of natural hazards mitigation planning and answers the 
question, “Why develop a mitigation plan?” Additionally, Section 1 summarizes the 2016 
plan update process, and provides an overview of how the plan is organized. Major changes 
to Section 1 include the following:  

 Most of Section 1 includes new information that replaces out of date text found in 
the 2011 NHMP. The new text describes the federal requirements that the plan 
addresses and gives examples of the policy framework for natural hazards planning 
in Oregon.  

 Section 1 of the 2016 update, outlines the entire layout of the plan update, which 
has been altered as described above.  

 Information from the Washington NHMP, Tigard addendum, and Hillsboro NHMP 
have been consolidated into this section. 

Section 2: Risk Assessment 

Section 2, Risk Assessment, consists of three phases: hazard identification, vulnerability 
assessment, and risk analysis. Hazard identification involves the identification of hazard 
geographic extent, its intensity, and probability of occurrence. The second phase, attempts 
to predict how different types of property and population groups will be affected by the 
hazard. The third phase involves estimating the damage, injuries, and costs likely to be 
incurred in a geographic area over a period of time. Changes to Section 2 include: 

 The hazard information of the previous Washington NHMP, Tigard addendum, and 
Hillsboro NHMP have been integrated into this section, into the addenda (see 
below), and within Appendix C, Community Profile. 

 Hazard identification, characteristics, history, probability, vulnerability, and hazard 
specific mitigation activities were updated. Outdated and extraneous information 
was removed and links to technical reports were added as a replacement. With this 
update the Oregon NHMP is cited heavily as a reference to the more technical 
hazard material. 
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 DOGAMI is currently conducting a multi-hazard risk assessment (Risk Report) for 
Washington County. The Risk Report will provide a quantitative risk assessment that 
informs communities of their risks related to certain natural hazards (including 
earthquake). The data included in this plan is the best available data, outdated 
information has been removed. Once complete the county and cities will 
incorporate the risk assessment information to provide greater detail to sensitivity 
and exposure to the profiled hazards.  

 Links to specific hazard studies and data are embedded directly into the plan where 
relevant and available. 

 NFIP information was updated. 

 The hazard vulnerability analysis/ relative risk has been updated for the county and 
cities (city information is included with more detail within Volume II). 

Section 3: Mitigation Strategy 

This section provides the basis and justification for the mission, goals, and mitigation actions 
identified in the NHMP. Major changes to Section 3 include the following: 

 The mission and goals were reviewed and revised to align with the State NHMP. The 
cities reviewed the revised mission and goals and agreed to replace their existing 
mission and goals with this version.  

 Action items were reviewed and revised as shown in the tables below B-2 to B-4). 

 Action items were prioritized for each jurisdiction as shown in Appendix A-1) 

Section 4: Plan Implementation and Maintenance 

Progress towards action items is documented in the action item changes tables below (B-2 
to B-4). The steering committees for Washington County and Tigard agreed to meet 
semiannually and the Hillsboro steering committee will meet annually. Washington County 
Emergency Management Supervisor will be the plan convener (documentation for the city 
conveners is within the jurisdictional addenda of Volume II). The steering committees will 
discuss options to integrate the NHMP into other planning documents (including the 
comprehensive plan) during their semiannual/ annual meetings.  

Volume II: Jurisdictional Addenda 

The cities of Hillsboro and Tigard opted to participate and include addenda in the 
Washington NHMP. Hillsboro previously had a stand-alone NHMP that expired in 2013. 
Tigard previously had an addendum to the Washington County NHMP that expired in 2009 
(when the previous version of the Washington County NHMP expired); Tigard did not 
participate in the most recent version of the Washington NHMP (expired in 2016). The cities 
of Cornelius and Forest Grove opted not to participate with this version of the NHMP, as 
such their addenda expired in February 2016.  

Information from the Hillsboro NHMP and Tigard addendum has been incorporated into this 
plan as applicable. Where appropriate information has been consolidated and a reference is 
provided within the addenda to the appropriate plan section. With this review only natural 
hazards were included in the addenda; previous references to dam safety, disruption of 
utility and transportation systems, HAZMAT incidents, and terrorism have been removed 
(these are covered in other planning documents). Other changes to the addenda are 
documented in this appendix and within the revised version of the addenda of Volume II. 
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Volume III: Appendices 

Below is a summary of the appendices included in the 2016 NHMP: 

Appendix A-1: Priority Action Items 

Priority actions are listed in Appendix A-1. Priority action items are based upon continuous 
community needs, the identification of new hazards, and current needs based upon the 
community risk assessment. They are designed to be feasibly accomplished within the next 
five years. Action item forms were created for priority actions that formerly did not have 
them, others have been updated to account for new information. The action item forms 
reference the status of the action item, timeline, rationale, implementation measures, and 
funding sources. Coordinating and partner organizations, for Washington County, are listed 
in Table 3-2 within Section 3, Mitigation Strategy, and within the city addenda for each of 
the participating cities. The lists below track progress made towards previous plans’ actions. 
Washington County progress is listed first (Table B-2), followed by Tigard (Table B-3) and 
Hillsboro (Table B-4) (in the list below the previous action item number is listed first, followed 
by the 2016 action item number as applicable). 

Appendix A-2: Action Item Pool 

A list of other actions is provided within this appendix. These actions are not considered 
high priority, however, the steering committees have the option to consider all actions 
items for implementation at any time. This strategy allows the jurisdictions to prioritize 
actions that are most likely to be implemented under current circumstances yet still allows 
their mitigation strategies as new situations, resources, and capabilities arise (such as 
capitalizing on funding sources for an action item that is not currently listed as high priority). 
The steering committees will formally review the actions in this section during their 
semiannual or annual meetings. Action items may also be considered, or added, to the list of 
high priority actions at any time. 
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Table B-2 Washington County Action Item Status and Changes  

Source: Washington County Steering Committee (2016) 

 

  

2010

Action Item

2016

Action 

Item

Hazard Action Name Recommended Action Name Timeline Status

ST 1  -  - 

Establish a Natural Hazards Mitigation Action Plan Steering 

Committee to conduct ongoing monitoring and short-term 

maintenance tasks of  the Natural Hazards Mitigation Action Plan. 

The mission of  the Steering Committee will  be to facil itate ongoing 

implementation,  monitoring, and evaluation of countywide 

mitigation activities.

 -  - 

Delete. Part of 

NHMP 

implementation.

ST 2  -  - 

Annually discuss the mitigation plan and its success stories to 

appropriate groups, such as the Local Emergency Managers group 

(LEM), the Disaster Planning Team (DPT) emergency service 

providers, and/or planning jurisdictions to maintain awareness of  

the importance of  mitigation and encourage collaboration across 

jurisdictions.

 -  - 

Delete. Part of 

NHMP 

implementation.

ST 3 #1
Multi-

Hazard

Develop public and private partnerships to foster natural hazard 

program coordination and collaboration in Washington County.

Develop public and private partnerships to 

foster natural hazard program coordination and 

collaboration in Washington County.

Short Term Ongong

ST 4 Priority #4

Continue to partner with DOGAMI to complete landslide and 

flooding inventory and susceptibility maps using high resolution 

LIDAR topographic data. Where practical, integrate these studies 

with ongoing USGS NEHRP and FEMA RiskMAP studies in the Metro 

and Tualatin Basin areas. Use the results of  the data analysis to 

better measure and mitigate risk from landslides, earthquakes, and 

flooding in the County, and to more effectively communicate risk to 

residents, property owners, local governances, agencies and the 

private sector.

Update county risk assessment maps for 

relevant hazards using available LIDAR 

topographic data in collaboration with the 

Oregon Department of Geology and Mineral 

Industries.

Short Term Ongoing

Multi-Hazard
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Table B-2 Washington County Action Item Status and Changes (continued) 

Source: Washington County Steering Committee (2016) 

2010

Action Item

2016

Action 

Item

Hazard Action Name Recommended Action Name Timeline Status

LT 1 #2
Multi-

Hazard

Develop, enhance, and implement education programs aimed at 

mitigating natural hazards, and reducing the risk to citizens and 

private property owners, public agenciess, businesses, and 

schools.

Develop, enhance, and implement education 

programs aimed at mitigating natural hazards, 

and reducing the risk to citizens and private 

property owners, public agenciess, businesses, 

and schools.

Ongoing Ongoing

LT 2 #3
Multi-

Hazard

Continue to develop and maintain a GIS inventory of all  critical 

facil ities, large employers, public assembly areas, l ifelines, and 

mitigation sucesses.

Enhance and maintain a GIS inventory of all  

critical facil ities, large employers, public 

assembly areas, l ifelines, and mitigation 

successes.

Ongoing Ongoing

 - Priority #1
Multi-

Hazard
 - 

Participate in the FEMA Risk MAP discovery, 

multi-hazard risk assessment, and resil ience 

meeting processes.

Short Term New

 - Priority #2
Multi-

Hazard
 - 

Util ize the final multi-hazard risk report and 

assessment currently being developed by 

DOGAMI through FEMA's RiskMap program to 

update the Washington County Hazard Analysis.

Mid Term New

 - Priority #3
Multi-

Hazard
 - 

Util ize the final multi-hazard risk report and 

assessment currently being developed by 

DOGAMI through FEMA's RiskMap program to 

inform an update to the Goal 7 Section of the 

Washington County Comprehensive Plan (Policy 

8).

Mid-Term New

 - #4 Drought  - 
Develop a drought impact assessment for 

Washington County.
Short Term New

 - #5 Drought  - 

Continue groundwater recharge (aquifer storage 

and recovery) feasibility assessments including 

preliminary cost-benefit analysis where 

applicable.

Short Term New

Drought
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Table B-2 Washington County Action Item Status and Changes (continued) 

Source: Washington County Steering Committee (2016) 

  

2010

Action Item

2016

Action 

Item

Hazard 2010 Action Name 2016 Action Name Timeline Status

 - #6 Drought  - 

Complete storage-, discharge- and recharge-

curve analyses for the Hagg Lake Reservoir 

specific to ENSO, Climate change or other 

seasonal variations.

Short Term New

ST 1 Priority #7 Earthquake
Implement structural retrofit projects at critical facil ities through 

the State’s Seismic Retrofit project.

Continue to implement structural and non-

structural retrofit projects of critical and 

essential facil ities. Priority buildings include 

the Law Enforcement Center and the Walnut 

Street Center.

Short Term Ongoing

ST 2  - Reduce nonstructural hazards associated with county facil ities.  -  - 
Delete. Part of 

Priority #7.

LT 1 Priority #6 Earthquake
Expand seismic safety study to include all  critical facil ities in 

Washington County

Expand and complete a seismic safety inventory 

of public buildings (particularly critical and 

essential facil ities) that may be vulnerable to 

natural hazards (particularly earthquake). 

Mid Term Ongoing

LT 2  - 

Expand earthquake hazard analysis of  data for Washington County 

and improve technical analysis of  earthquake hazards. As DOGAMI 

and / or USGE complete data layers, County should analyze data for 

risk.

 -  - 

Delete. Part of 

NHMP 

maintenance.

LT 3  - 
Improve local capabilities to perform earthquake building safety 

evaluations and to record and manage building inventory data. 
 -  - 

Delete. Part of 

Priority #6

 - Priority #5 Earthquake  -

Over the next five years, implement retrofit 

projects on at least two bridges identified as 

high-priority on Washington County's bridge 

assessment list.

Ongoing New

Earthquake
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Table B-2 Washington County Action Item Status and Changes (continued) 

Source: Washington County Steering Committee (2016) 

  

2010

Action Item

2016

Action 

Item

Hazard Action Name Recommended Action Name Timeline Status

ST 1 -
Implement the steps needed for Washington County to become a 

participant in the NFIP’s Community Rating System.
 -  - 

Delete - Not 

politically or 

financially feasible

ST 2 -
Adopt stricter elevation requirements for development within the 

floodplain
 -  - Complete

ST 3 Priority #8 Flood

Continue to work with repetitive flood loss property owners to 

identify, fund and implement appropriate flood mitigation projects 

(e.g., flood proofing, elevations, buyouts).

Ensure that the locations of Repetitive and 

Severe Repetitive Flood Loss Properties have 

been accurately registered with FEMA and work 

with affected property owners to remove, 

relocate, elevate or otherwise mitigate non-

conforming structures in flood hazard areas.

Ongoing Ongoing

ST 4 #7 Flood

Identify critical public infrastructure and facil ities located in 

special flood hazard areas (25 yr and 100 yr) and highlight those 

facil ities as a focus for mitigation and preparedness measures.

Identify critical public infrastructure and 

facil ities located in special flood hazard areas 

and highlight those facil ities as a focus for 

mitigation and preparedness measures.

Short Term Ongoing

ST 5  - 
Identify floodway obstructions for all  parts of unincorporated  

Washington County.
 -  - Delete

LT 1 #8 Flood
Develop acquisition and management strategies to preserve open 

space in the floodplain.

Develop acquisition and management strategies 

to preserve open space in the floodplain; 

Document property relocation; Identify 

organizations in the County that manage 

floodplain open space could consider 

combining resources into countywide projects.

Ongoing Ongoing

Flood
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Table B-2 Washington County Action Item Status and Changes (continued) 

Source: Washington County Steering Committee (2016) 

2010

Action Item

2016

Action 

Item

Hazard Action Name Recommended Action Name Timeline Status

LT 2 #9 Flood

Develop strategies to enhance the use of  open space within the 

floodplain for flood mitigation, fish habitat, and water quality 

issues.

Develop strategies and partnerships, including 

Clean Water Services flood restoration plans, to 

enhance the use of  open space within the 

floodplain for flood mitigation, fish habitat, and 

water quality issues.

Ongoing Ongoing

LT 3  - 
Support the integration of  flood hazard components into local 

watershed education programs.
 -  - 

Delete. 

Part of MH #2

LT 4 #10 Flood

Enhance data and mapping for floodplain

information within the County, and identify and map flood-prone 

areas outside of  designated floodplains.

Partner with DOGAMI and FEMA Risk Map to 

enhance data and mapping for floodplain

information within the County, and identify and 

map flood-prone areas outside of  designated 

floodplains.

Short Term Ongoing

 - #11 Flood  - 
Flood inundation mapping tied to current 

stream gauge data.
Long Term New

 - #12 Flood  - 

Coordinate with NWS to add additional forecast 

points to the AHPS system in the Tualatin River 

near Tualatin and model the Gales Creek basin.

Long Term New

 - #13 Flood  - 
Coordinate with DLCD and DOGAMI to model the 

25-year flood hazard area.
Long Term New

LT 1  - 
Develop and adopt landslide development ordinances to address 

future development in landslide hazard areas.
 -  - Complete

LT 2 #14 Landslide Reduce impacts of  landslides on existing developments

Update regional landslide risk maps, using 

available LIDAR data and collaborate with the 

Oregon Department of Geology and Mineral 

Industries to work on landslide risk reduction 

efforts; determine areas and buildings at risk to 

landslides and propose Comprehensive Plan 

and land use policies accordingly.

Short Term Ongoing

Landslide
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Table B-2 Washington County Action Item Status and Changes (continued) 

Source: Washington County Steering Committee (2016) 

  

2010

Action Item

2016

Action 

Item

Hazard Action Name Recommended Action Name Timeline Status

 - #15 Landslide  - 
Stabilize Scoggins Valley Rd which exists on an 

active slide.
Long Term New

 - #16 Landslide  - 
Assess road access vulnerability to the WCCCA 

911 repeater site. 
Long Term New

LT 1  - 

Coordinate County public outreach efforts with existing programs 

(e.g. util ity providers, DOGAMI, NOAA) to increase public awareness 

of  winter storm and windstorm mitigation activities.

 -  - 
Delete. 

Part of MH #2

LT 2 #17
Severe 

Weather

Support/encourage electrical util ities to use underground 

construction methods where possible to reduce power outages from 

severe winter storms.

Enhance hazard resistant construction methods 

where possible to reduce damage to util ities, 

community water systems, and critical facil ities.

Ongoing Ongoing

LT 1 Priority #9 Wildfire

Increase coordination among mitigation planning efforts and 

actions by implementing the Actions identified in the Community 

Wildfire Protection Plan (CWPP)

Update the Washington County Community 

Wildfire Protection Plan (CWPP). Implement 

actions identified in the CWPP.

Ongoing/

Short-Term
Ongoing

ST 1 #18
Volcanic 

Eruption

Identify critical facil ities and industries that may be affected by 

ash falls and collaborate with them on ash fall  emergency 

response.

Identify critical facil ities and industries that 

may be affected by ash falls and collaborate 

with them on ash fall  emergency response.

Long Term Deferred

Volcanic Eruption

Wildfire

Severe Weather (Windstorm, Winter Storm)
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Table B-3 Hillsboro Action Item Status and Changes 

Source: Hillsboro Steering Committee (2016) 

  

2008 

Action Item

2016 

Action Item
Hazard 2008 Action Name 2016 Action Changes

Short-Term

#1
 - Multi-Hazard

Establish a formal role for the Hillsboro Hazard 

Mitigation Planning Committee to develop a 

sustainable process to encourage, implement, 

monitor, and evaluate citywide mitigation actions

Removed - this is part of plan maintenance 

Short-Term

#2
Priority #3 Multi-Hazard

Establish a l iaison with the Hillsboro 2020 Vision 

Implementation Committee to where we might have 

common interests and activities.

Establish liaison with the Hillsboro 2035 Vision 

Implementation Committee to identify where we 

might have common interests and activities.

Short-Term

#3
Priority #4 Multi-Hazard

Identify and pursue funding opportunities to 

implement mitigation actions

Short-Term

#4
Priority #1 Multi-Hazard

Develop public and private sector partnerships to 

foster hazard mitigation activities,

Develop public and private partnerships to 

foster hazard mitigation activities.

Short-Term

#5
#1 Multi-Hazard

Develop detailed inventories of at-risk buildings 

and infrastructure and prioritize mitigation actions

Short-Term

#6
#2 Multi-Hazard

Review and update public notification and alert 

and warning procedures and provide to all  first 

responders

Review and update public notification and 

alert/warning procedures.

Short-Term

#7
 - Multi-Hazard

Ensure continued offering of NIMS-compliant 

training for all  city staff and volunteers involved in 

mitigation, preparedness, response, and recovery

Removed - this is a federal requirement and not 

specific to mitigation
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Table B-3 Hillsboro Action Item Status and Changes (continued) 

Source: Hillsboro Steering Committee (2016)

2008 

Action Item

2016 

Action Item
Hazard 2008 Action Name 2016 Action Changes

Long-Term

#1
Priority #2 Multi-Hazard

Develop education programs aimed at mitigating 

the risk posed by hazards

Develop and/or enhance and implement 

education programs aimed at mitigating natural 

hazards and reducing the risk to citizens, and 

private property owners, public agencies, 

businesses, and schools. Programs will  focus on 

actionable items, such as creation of an 

emergency supply kit or home retrofitting. 

Long-Term

#2
Priority #5 Multi-Hazard

Integrate the Mitigation Plan findings into planning 

and regulatory documents and programs

Integrate mitigation plan findings into planning 

and regulatory documents and programs, 

including the City of Hillsboro Comprehensive 

Plan.

Long-Term

#3
 - Multi-Hazard

Integrate hazard, vulnerability and risk Mitigation

Plan findings into enhanced Emergency Operations 

planning.

Removed - redundant (see Priority #5).

Long-Term

#4
#3 Multi-Hazard

Update website to include mitigation activities, 

opportunities, and success stories

Update website and social media to include 

mitigation activities, opportunities, and success 

stories.

Long-Term

#5
 - Multi-Hazard

Develop a speaker's bureau to provide information 

on mitigation activities, opportunities, and success 

stories

Removed - redundant (see Priority #2)

Short-Term

#1
#11 Flood

Inventory critical facil ities (if any) within mapped 

floodplains or other high flood risk areas and 

identify mitigation options if such facil ities are 

identified.

Combined all  inside and outside flood plain 

action items. "Identify and inventory critical 

facil ities and buildings in floodplains or other 

high risk flood areas and identify mitigation 

options if such facil ities are identified."
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Table B-3 Hillsboro Action Item Status and Changes (continued) 

Source: Hillsboro Steering Committee (2016)  

2008 

Action Item

2016 

Action Item
Hazard 2008 Action Name 2016 Action Changes

Short-Term

#2
#12 Flood

Survey elevation data for buildings within mapped 

floodplains, evaluate flood risk quantitatively,  and 

explore mitigation options with property owners.

Survey elevation data for buildings within 

mapped floodplains, evaluate flood risk 

quantitatively and educate homeowners on 

mitigation options.

Short-Term

#1
 - Flood

Complete the inventory of locations in Hillsboro 

subject to frequent storm water flooding
Completed

Short-Term

#2
#13 Flood

Conduct public awareness campaign each fall  to 

remind residents to keep leaves away from curbs 

and catch basins to prevent street flooding 

Moved to long-term. "Conduct public awareness 

campaign each fall  to remind residents  of ways 

they can be involved in the prevention of street 

flooding."

Long-Term

#1
#14 Flood

For locations with repetitive flooding and 

significant damages or road closures, determine 

and implement mitigation measures such as 

upsizing culverts or storm water drainage ditches

Short-Term

#1
#8 Severe Weather

Ensure that all  critical facil ities in Hillsboro have 

backup power and emergency operations plans to 

deal with power outages

Ensure that all  new and existing critical 

facil ities in Hillsboro have backup power and 

plans to deal with power outages.

Short-Term

#2
 - Severe Weather

Complete an inventory of locations in Hillsboro

subject to frequent storm water flooding or 

repetitive tree fall  problems from wind/ice

Removed - redundant (Action #11)

Short-Term

#3
 - Severe Weather

Enhance tree trimming efforts especially for

transmission lines and trunk distribution lines and 

consider tree trimming ordinance

Completed

Short-Term

#4
#9 Severe Weather

Conduct public awareness campaign to encourage 

property owners to trim trees near service drops to 

individual customers

Moved to long-term
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Table B-3 Hillsboro Action Item Status and Changes (continued) 

Source: Hillsboro Steering Committee (2016)  

2008 

Action Item

2016 

Action Item
Hazard 2008 Action Name 2016 Action Changes

Long-Term

#1
 - Severe Weather

For locations with repetitive flooding and 

significant damages or road closures, determine 

and implement mitigation measures such as 

upsizing culverts or storm wate drainage ditches

Removed - redundant (Action #14)

Long-Term

#2
 - Severe Weather

Consider upgrading electric l ines and poles to 

improve wind/ice loading, undergrounding critical 

l ines, an adding interconnect switches to allow 

alternative feed paths and disconnect switches to 

minimize outage areas

Removed

 - #10 Severe Weather  - 
Evaluate current equipment and explore options 

to increase response capabilities

Short-Term

#1
#4 Earthquake

Complete seismic vulnerability analyses for l ifeline 

util ity and transportation systems, including: 

water, wastewater, natural gas, electric power, 

telecommunications and bridges

Complete seismic vulnerability analyses for 

l ifeline util ity and transportation systems, 

including: water, wastewater, natural gas, 

electric power, telecommunications and bridges. 

Explore options to enhance these systems.

Short-Term #2  - Earthquake
Complete seismic vulnerability analysis for water 

transmission lines.
Removed - redundant (Action #4)

Short-Term

#3
#7 Earthquake

Educate homeowners about structural and non- 

structural retrofitting of vulnerable homes and

encourage retrofit

Moved to ongoing. "Educate homeowners about 

structural and non-structural retrofitting of 

vulnerable homes"

Short-Term

#4
#6 Earthquake

Complete seismic vulnerability analyses of critical 

facil ities with significant seismic vulnerabilities, 

including fire, police, medical, and other emergency 

communication/response facil ities

"Expand and complete a seismic safety 

inventory of  public, commercials, and 

residential buildings (particularly critical and 

essential facil ities) that may be vulnerable to 

natural hazards (particularly earthquake)." 

Moved to long-term.
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Table B-3 Hillsboro Action Item Status and Changes (continued) 

Source: Hillsboro Steering Committee (2016) 

  

2008 

Action Item

2016 

Action Item
Hazard 2008 Action Name 2016 Action Changes

Short-Term

#5
 - Earthquake

Complete inventory of public, commercial and 

residential buildings that may be particularly

vulnerable to earthquake damage

Combined with another action item to create 

Action #6.

New #5 Earthquake  - 
Analyze fuel storage capabilities and explore 

locations for emergency fuel storage

New #15 Drought  - 
Prepare/pre‐script public messages about water 

conservation

New #16 Drought  - 

Evaluate current systems and equipment and 

explore options for back up systems and 

supplies.

New #19 Wildfire  - 
Encourage removal of non‐native or invasive 

plant species

New #20 Wildfire  - 
Promote tree preservation with consideration of 

hazard impacts

Short-Term

#1
Volcanic Ash

Update public emergency notification procedures 

for ash fall  events
Removed - redundant (see Action #2)

Short-Term

#2
Volcanic Ash

Update emergency response planning for ash fall  

events
Completed

Short-Term

#3
#17 Volcanic Ash

Evaluate capability of water treatment plants to 

deal with high turbidity from ash falls and upgrade 

treatment facil ities and emergency response plans 

to deal with ash falls

Evaluate capability of water treatment plants to 

deal with high turbidity from ash falls; review 

and update emergency response plans as 

needed

Short-Term

#4
#18 Volcanic Ash

Prepare/pre-script  public messages about 

protecting from and disposing of volcanic ash
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Table B-4 Tigard Action Item Status and Changes 

 
Source: Tigard Steering Committee (2016) 
O = Ongoing, I = Likely to be Implemented in the next 5 years, N = Unlikely to be Implemented in the next 5-years 

  

Action Item Hazard 2016 Action Title

Coordinating 

Organization Status

Prioritization 

Score

Priority #1 Landslide Protect existing development in landslide prone areas. COT O 15

Priority #2 Earthquake

Improve local capabilities to perform earthquake 

building safety evaluations and to record and manage 

building inventory data. 

COT O 14

Priority #3
Multi-

Hazard

Integrate the goals and action items from the Tigard 

Natural Hazard Mitigation Plan Addendum into existing 

regulatory documents and programs, where appropriate.

COT O 14

Priority #4 Landslide Maintain public and private drainage systems. COT O 12

Priority #5 Wildfire
Inventory and map alternative firefighting water sources 

and encourage the development of additional sources.
COT I 12

Priority #6 Wildfire

Adopt the Tualatin Valley Fire and Rescue Wildfire 

Hazard Map and implement the Wildfire Mitigation 

section of the Oregon Residential Specialty Code

COT I 12

Priority #7
Multi-

Hazard

Increase technical knowledge of natural hazards and 

mitigation strategies in Tigard and implement policies 

and programs on the basis of that knowledge.  

COT O 11
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Table B-4 Tigard Action Item Status and Changes (continued) 

 
Source: Tigard Steering Committee (2016) 
O = Ongoing, I = Likely to be Implemented in the next 5 years, N = Unlikely to be Implemented in the next 5-years  

Action Item Hazard 2016 Action Title

Coordinating 

Organization Status

Prioritization 

Score

Priority #8 Flood

Identify critical public infrastructure and facilities located 

in flood hazard areas and highlight those facilities as a 

focus for mitigation and preparedness measures.

COT I 11

#1
Multi-

Hazard
Improve network of communications during a disaster. COT O 6

#2
Multi-

Hazard

Develop inventories of at-risk buildings and 

infrastructure and prioritize mitigation projects based on 

those providing the most benefit (at the least cost) to 

city residents. 

COT O 7

#3
Multi-

Hazard

Develop, enhance and implement information and 

education programs aimed at mitigating natural hazards, 

and reducing the risk to citizens, public agencies, private 

property owners, businesses and schools.

COT N 7

#4
Multi-

Hazard

Identify and pursue funding opportunities to develop 

and implement mitigation activities. 
COT O 6

#5 Flood
Cintinue to maintain eligibility for the National Flood 

Insurance Program
COT O 10
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Table B-4 Tigard Action Item Status and Changes (continued) 

 
Source: Tigard Steering Committee (2016) 
O = Ongoing, I = Likely to be Implemented in the next 5 years, N = Unlikely to be Implemented in the next 5-years 

  

Action Item Hazard 2016 Action Title

Coordinating 

Organization Status

Prioritization 

Score

#6 Flood
    Update Storm Water Management Master Plan, and         

identify appropriate mitigation strategies.
COT N 10

#7 Landslide

Improve knowledge of landslide hazard areas and 

understanding of vulnerability and risk to life and 

property in those areas.

COT O 10

#8 Wildfire

Work with Tualatin valley Fire and Rescue Community 

Safety Program to provide information and education 

about urban interface wildfire to Tigard citizens

COT O 9

#9
Severe 

Weather

Develop and implement programs to keep trees from 

threatening lives, property, and public infrastructure 

during windstorm and severe winter storm events. 

COT O 8

#10
Severe 

Weather

Coordinate and encourage  electrical utilities to use 

underground construction practices where ever possible 

to reduce power outages from severe ehather storms

COT O 8

#11
Severe 

Weather

Develop and implement, or enhance strategies for debris 

management for windstorm and severe winter storm 

events.

COT O 10
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Table B-4 Tigard Action Item Status and Changes (continued) 

 
Source: Tigard Steering Committee (2016) 
O = Ongoing, I = Likely to be Implemented in the next 5 years, N = Unlikely to be Implemented in the next 5-years 

Note: Action Items that were completed from the previous plan include the following 2008 Action Item Numbers: Multi-hazard (ST-MH #1, 2, 4, 
5, 6, and 9), Flood (LT FL #2, 3), Weather (ST WS #1, LT WS #1), and Earthquake (ST EQ #2, 3). 

  

Action Item Hazard 2016 Action Title

Coordinating 

Organization Status

Prioritization 

Score

#12 Earthquake

Identify funding sources to retrofit exsisting public 

facilities and services to contemporary standards that are 

identified as seismically vulnerable. 

COT O 10

#13 Earthquake
Expand earthquake hazard mapping in Tigard and 

improve technical analysis of earthquake hazards. 
COT N 9

#14 Earthquake

Enforce the current building code standards to ensure 

only the appropriate land uses are allowed in high 

siesmic hazard areas

COT O 6

#15 Volcanic Ash

Identify critical facilities and industrties that may be 

affected by ash fall and assist them in emergency 

response plan development

COT O 7
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Appendix B: Planning and Public Process 

This planning and public process appendix reflects changes made to the Washington County 
MNHMP and documents the 2016 planning and public process. 

Appendix C: Community Profile 

The community profile has been updated to conform to the OPDR template and 
consolidates information for Washington County and the cities of Hillsboro and Tigard. 

Appendix D: Economic Analysis of Natural Hazard Mitigation Projects 

Updates are provided for the economic analysis of natural hazard mitigation projects.  

Appendix E: Grant Programs and Resources 

Some of the previously provided resources were deemed unnecessary since this material is 
covered within the Oregon NHMP and appropriate resources are provided within the Hazard 
Annexes of Volume II. Updates were made to the remaining grant programs and resources. 

Appendix F: Washington County Natural Hazards Community Survey 

This survey was conducted with the 2015/ 2016 update of the NHMP and was utilized to 
inform the development of mitigation strategies and identification of community 
vulnerabilities. It is provided herein as documentation and to serve as a resource for future 
planning efforts. 

Appendix G: Washington County Hazard Analysis 

Appendix G is Washington County’s hazard analysis and is the foundation upon which the 
County's EOP and departmental implementing procedures are developed. This hazard 
analysis was updated by members of the NHMP in December 2015. The updates reflect 
changes to hazard conditions in Washington County and serves as the basis for the hazard 
risk analysis throughout this version of the NHMP. 
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2015/ 2016 NHMP  

PUBLIC PARTICIPATION PROCESS 
 

2015/ 2016 NHMP Update 

Washington County is dedicated to directly involving the public in the review and update of 
the natural hazard mitigation plan. Although members of the steering committee represent 
the public to some extent, the residents of Washington County, Hillsboro, and Tigard were 
also given the opportunity to provide feedback about the NHMP. The NHMP will undergo 
review by the NHMP steering committees on a semiannual basis (annual in Hillsboro). 

Washington County made the NHMP available via their website starting August 31 through 
September 14, 2016. The cities of Hillsboro and Tigard were included within the press 
release that was provided (see following page).  

Public Involvement Summary 

A survey was provided to the public during the early stages of the update cycle, see 
Appendix F for more information. Information from this survey was used by the steering 
committee to help inform their risk assessment and mitigation strategies. 

During the public review period (see next page, August 31-September 14, 2016) there were 
zero comments received regarding the Washington County NHMP update. Members of the 
steering committee provided edits and updates to the NHMP prior to the public review 
period as reflected in the final document. 

  



 

Washington County NHMP February 2017  Page B-23 

Press Release 
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Washington County Steering Committee 

Steering committee members possessed familiarity with the Washington County community 
and how it’s affected by natural hazard events. The steering committee guided the update 
process through several steps including goal confirmation and prioritization, action item 
review and development and information sharing to update the plan and to make the plan 
as comprehensive as possible. The steering committee met formally on the following dates: 

Meeting #1: Kickoff, August 12, 2015 

During this meeting the steering committee reviewed the previous NHMP, and were 
provided updates on hazard mitigation planning, the plan update process, and project 
timeline. They also provided updates on the history of hazard events in the county and 
cities, reviewed and revised the plans mission and goals, discussed progress made toward 
the previous plans action items.  

Meeting #2: Mitigation Strategy, October 27, 2015  

During this meeting the steering committee reviewed the existing risk assessment including 
community vulnerabilities and hazard information. Information attained during this meeting 
was used to inform the update of the hazard analysis (see Appendix G). The steering 
committee also reviewed the outreach survey results (see Appendix F) that was used to help 
guide their review and update of their action items, any new actions were also identified 
during this meeting (and subsequent meetings both formal and informal). 

Meeting #3: Wrap Up, Implementation and Maintenance, February 3, 2016 

During this meeting Jed Roberts (DOGAMI) provided the steering committee a preview of 
the multi-hazard risk assessment. They reviewed changes they made to their action items 
and made any modifications and also prioritized the actions. The previous plans 
implementation and maintenance program was reviewed and any changes that were 
necessary were made as indicated in this appendix and Section 4. 

In addition to the meetings listed above there were numerous informal meetings and email 
exchanges between steering committee members, OPDR, and other state agencies.  

The following table provides a summary of the participants of the NHMP meetings. 
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Table BA-5 Washington County NHMP Meeting Participation 

Source: Washington County Steering Committee/ OPDR 

  

Meeting #1 Meeting #2 Meeting #3

Chris Walsh, Emergency Management Coordinator, Convener X X X

John Bauer X

Tammy Bain, Hillsboro Emergency Management X X X

Rocky Brown, Land Use and Transportation X X

Richard Crucchiola, Land Use and Transportation X X

Wade Denny X X X

David Gassaway, Emergency Management X X

Wayne Hayson, Land Use and Transportation X X

Neil Kennedy, Tualatin Valley Water District X X X

Mike Lueck, Tigard Emergency Management X X

Jed Roberts, DOGAMI X

John Wheeler, Emergency Management Supervisor X
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Hillsboro Steering Committee 

Steering committee members possessed familiarity with the Hillsboro community and how 
it is affected by natural hazard events. The steering committee guided the update process 
through several steps including goal confirmation and prioritization, action item review and 
development and information sharing to update the plan and to make the plan as 
comprehensive as possible. The steering committee met formally on the following date: 

Meeting #1: NHMP Update Meeting, November 4, 2015 

During this meeting the steering committee reviewed the previous NHMP, and were 
provided updates on hazard mitigation planning, the plan update process, and project 
timeline. They also provided updates on the history of hazard events in the county and 
cities, reviewed and revised the plans mission and goals (based on the county’s revisions), 
discussed progress made toward the previous plans action items.  

The steering committee also reviewed the existing risk assessment including community 
vulnerabilities and hazard information. Information attained during this meeting was used 
to inform the update of the hazard analysis (relative risk). Relative risk scores were added 
for the windstorm and drought hazards. Any progress made towards action items was 
discussed, modifications were made where applicable.  

The previous plans implementation and maintenance program was reviewed and any 
changes that were necessary were made as indicated in this appendix and Section 4. 

In addition to the meeting listed above there were numerous informal meetings and email 
exchanges between steering committee members, OPDR, and other state agencies.  

The following table provides a summary of the steering committee members and the 
meeting that they attended. 
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Table BA-6 Hillsboro Steering Committee Participation 

 
Source: Hillsboro Steering Committee 

  

Meeting #1

Convener, Tammy Bain, Emergency Management X

Catherine Amerson, Fire/Emergency Management X

Melanie Adams, Building X

John Bernards, Building X

Tom Arnold, Public Works X

Tiffany Bral, Public Works X

Bob Sanders, Public Works X

Colin Cooper, Planning X

Emily Tritsch, Planning X

Sarah Bruce, Planning X

Kevin Hanway, Water X

Sophia Hobet, Water X

Greg Mont, Information Services X

Karen Muller, Library X

Greg Nelson, Fire X

Mark Prince, Fire X

Henry Reimann, Police X

Mary Loftin, Parks & Recreation X

Peter Brandom, City Manager’s Office X

Mark Clemons, Economic Development X
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Tigard Steering Committee 

Steering committee members possessed familiarity with the Tigard community and how it is 
affected by natural hazard events. The steering committee guided the update process 
through several steps including goal confirmation and prioritization, action item review and 
development and information sharing to update the plan and to make the plan as 
comprehensive as possible. The steering committee met formally on the following dates: 

Meeting #1: Flood, March 16, 2016 

During this meeting the steering committee reviewed the previous NHMP, and were 
provided updates on hazard mitigation planning, the plan update process, and project 
timeline. This meeting focused on the flood hazard. Updates were provided on the 
community vulnerabilities to the flood hazard, and the previous plans mitigation strategy 
concerning flood was reviewed, progress towards action items was discussed, and any 
applicable updates were made. New actions were also discussed and added to the plan.  

Meeting #2: Landslide, March 30, 2016 

This meeting focused on the landslide hazard. Updates were provided on the community 
vulnerabilities to the landslide hazard, and the previous plans mitigation strategy concerning 
landslide was reviewed, progress towards action items was discussed, and any applicable 
updates were made. New actions were also discussed and added to the plan.  

Meeting #3: Wildland Fire, April 13, 2016 

This meeting focused on the wildland fire hazard. Updates were provided on the community 
vulnerabilities to the wildland fire hazard, and the previous plans mitigation strategy 
concerning wildland fire was reviewed, progress towards action items was discussed, and 
any applicable updates were made. New actions were also discussed and added to the plan.  

Meeting #4: Earthquake, April 27, 2016 

This meeting focused on the earthquake hazard. Updates were provided on the community 
vulnerabilities to the earthquake hazard, and the previous plans mitigation strategy 
concerning earthquake was reviewed, progress towards action items was discussed, and any 
applicable updates were made. New actions were also discussed and added to the plan.  

Meeting #5: Severe Weather (Winter Storm/ Wind), May 11, 2016 

This meeting focused on the severe weather (winter storm/ wind) hazard. Updates were 
provided on the community vulnerabilities to the severe weather (winter storm/ wind) 
hazard, and the previous plans mitigation strategy concerning severe weather (winter 
storm/ wind) was reviewed, progress towards action items was discussed, and any 
applicable updates were made. New actions were also discussed and added to the plan.  

In addition to the meetings listed above there were numerous informal meetings and email 
exchanges between steering committee members, OPDR, and other state agencies.  

The following table provides a summary of the participants of the NHMP meetings. 
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Table BA-6 Tigard NHMP Meeting Participation 

Source: Washington County Steering Committee/ OPDR 

 

Meeting #1 Meeting #2 Meeting #3 Meeting #4 Meeting #5

Mike Lueck, Emergency Services 

Coordinator, Convener
X X X X X

CPT Robert Rogers, Police X X X X X

Tom McGuire, Community Development X X X X X

John Goodrich, Water Utilities Manager X X X X X

Carin Grover, Citizen at Large X X X X X



 

Washington County NHMP February 2017 Page C-1 

APPENDIX C:  

COMMUNITY PROFILE 

Community resilience can be defined as the community’s ability to manage risk and adapt to 
natural hazard impacts. In order to help define and understand the county’s sensitivity and 
resilience to natural hazards, the following capacities must be examined: 

 Natural Environment  

 Social/ Demographic  

 Economic  

 Built Environment 

 Community Connectivity 

 Political 

The Community Profile describes the sensitivity and resilience to natural hazards of 
Washington County, and its incorporated cities, as they relate to each capacity. It provides a 
snapshot in time when the plan was developed and will assist in preparation for a more 
resilient county. The information in this section, along with the hazard assessments located 
in the Hazard Annex, should be used as the local level rationale for the risk reduction actions 
identified in Section 3 – Mitigation Strategy. The identification of actions that reduce the 
county’s sensitivity and increase its resiliency assist in reducing overall risk of disaster, the 
area of overlap in the figure below. 

Figure C-1 Understanding Risk 

Source: Oregon Partnership for Disaster Resilience  
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Natural Environment Capacity 

Natural environment capacity is recognized as the geography, climate, and land cover of the 
area such as, urban, water and forested lands that maintain clean water, air and a stable 
climate.1 Natural resources such as wetlands and forested hill slopes play significant roles in 
protecting communities and the environment from weather-related hazards, such as 
flooding and landslides. However, natural systems are often impacted or depleted by human 
activities adversely affecting community resilience. 

Geography 

Washington County is located in northwestern Oregon, just west of the City of Portland. The 
county is primarily rural on the west and heavily developed with urban infrastructure on the 
east. Washington County is approximately 727 square miles, and is part of the tri-county 
metro area comprised of Multnomah, Clackamas, and Washington Counties. It is bounded 
to the north by Columbia County, to the east by Multnomah and Clackamas Counties, to the 
south by Yamhill County and to the west by Tillamook County. The western part of 
Washington County, where it meets the mountains of the Northern Oregon Coast Range, is 
forty miles from the Pacific Ocean. Dominant features of the county landscape are the Coast 
Range Mountains on the west, the Tualatin Mountains on the north, the West Hills of 
Portland on the east, and the Chehalem Mountains on the south. Also prominent are 
Cooper and Bull Mountains in the southeast and Bald Peak in the southwest. The 
agriculturally rich Tualatin Valley lies between the mountain ranges and hills. 

Most of Washington County is in the Tualatin Valley between the northern Oregon Coast 
Range to the west and the Cascade Range to the east. The valley ranges from 120 to 300 
feet above sea level. The topography is rolling and lacks dramatic changes in elevation 
except in the foothills and mountains surrounding the central valley. The foothills and the 
uplands range in elevation from 1,300 to 3,500 feet. The highest point in the county is 
Saddle Mountain in the Northern Oregon Coast Range near the border of Tillamook and 
Washington Counties with an elevation of 3,464 feet. 

Washington County has a long growing season and mild temperatures, which lead to a wide 
range of agricultural activities. Seasonal flooding, high ground water, and soil erosion cause 
most of the non-urban drainage problems in the county. When maintained in their natural 
state, Washington County’s wetlands control runoff and decrease soil erosion and water 
pollution while reducing potential damage from flooding, and helping to recharge 
groundwater supplies. 

Tualatin River 

The Tualatin River, one of the many natural features of the county, starts in the northern 
Oregon Coast Range and flows to the Willamette River near the city of West Linn. The 
Tualatin River is a major source of drinking water for the cities of Cornelius, Hillsboro, and 
Beaverton. It is also a source of irrigation water and provides aquaculture and recreation 

                                                           
1 Mayunga, J. 2007. Understanding and Applying the Concept of Community Disaster Resilience: A capital-based 
approach. Summer Academy for Social Vulnerability and Resilience Building. 
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opportunities for many Washington County communities. The Tualatin River also serves as a 
channel for the discharge of treated sewage. 

The Tualatin River has numerous tributaries. Wapato Creek drains from the Chehalem 
Mountains; Scoggins and Gales Creeks drain part of the Coast Range; McFee and Chicken 
Creeks drain the northeast slopes of the Chehalem Mountains and Fanno Creek drains the 
valley floor and Portland's west hills. Beaverton creek, a tributary to Rock Creek, drains a 
large portion of the valley and the west hills of the Portland. Dairy Creek with McKay Creek 
as a tributary drains portions of the Coast Range and Tualatin Mountains. 

The river and its tributaries flow through low foothills, terraces, and floodplains that 
naturally drain the area under normal circumstances. It is generally a slow moving river 
draining and preventing flooding through the collection and flow of water from rain and 
snow melt in the Coast Range Mountains. 

Scoggins Dam, located near the town of Gaston in southwestern Washington County, stores 
runoff from the Scoggins Creek watershed. The dam forms a reservoir, Henry Hagg Lake, 
which provides active water storage capacity of about 56,000 acre-feet. The dam and 
reservoir are owned by the Bureau of Reclamation and operated by the Tualatin Valley 
Irrigation District. The project provides flood control, irrigation water, municipal water 
supply, water quality benefits, and recreation. 

Climate 

Washington County’s climate is moderate year- round. The western edge of the county is 
only forty miles from the Pacific Ocean, which provides a modified marine climate. Extreme 
summer and winter temperatures are moderated by the airflow moving across the county 
from the Pacific Ocean. The Cascade Mountains to the east of the county act as a barrier 
that prevents the colder continental air masses originating in the artic areas of Canada from 
reaching Washington County. Occasionally, extreme temperatures can occur when the 
airflow comes in from the east flowing west through the Columbia Gorge and across the 
Cascade Mountains. If the east winds occur when rain is falling, the result can be freezing 
rain and snow in Washington County. 

Much of Washington County is protected from severe wind and weather conditions by the 
surrounding mountain ranges. Snowfall is relatively rare with only about five days of 
measurable snowfall each year. The few times that snow falls each year, it generally melts 
off within one to three days. Ice can occur more frequently in higher elevations in the 
county. 

The rainy season in Western Oregon and Washington County happens between October and 
April, when approximately 81% of the yearly rainfall occurs. Most of Washington County has 
an average annual precipitation of between 30 and 70 inches, with parts of the Coast Range 
in the west receiving over 70 inches. Strong storm systems can develop at higher altitudes in 
the upper level flow over the Pacific during the rainy season and bring rain to the lower 
elevations and snow to the higher elevations. 
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Figure C-2 Washington County Average Annual Precipitation 

 
Source: The Oregon Climate Service, NOAA Climate Stations. "1971-2000 Climate of Washington County" 

Total precipitation in the Pacific Northwest region may remain similar to historic levels but 
climate projections indicate the likelihood of increased winter precipitation and decreased 
summer precipitation.2  

Increasing temperatures affects hydrology in the region. Spring snowpack has substantially 
decreased throughout the Western part of the United States, particularly in areas with 
milder winter temperatures, such as the Cascade Mountains. In other areas of the West, 
such as east of the Cascades Mountains, snowfall is affected less by the increasing 
temperature because the temperatures are already cold and more by precipitation 
patterns.3 

Hazard Severity 

Dynamic weather combined with the diverse geography across Washington County are 
indicators of hazard vulnerability when combined with the changing climate and severe 

                                                           
2 Ibid. 

3 Mote, Philip W., et. al., “Variability and trends in Mountain Snowpack in Western North America,” 
http://cses.washington.edu/db/pdf/moteetalvarandtrends436.pdf 
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weather related events. Both wet and dry cycles are likely to last longer and be more 
extreme, leading to periods of deeper drought and more frequent flash flooding. Less 
precipitation in the summers and subsequently lower soil moisture with hotter 
temperatures will likely increase the amount of vegetation consumed by wildfire. 

Minerals and Soils 

The characteristics of the minerals and soils present in Washington County indicate the 
potential types of hazards that may occur. Rock hardness and soil characteristics can 
determine whether or not an area will be prone to geologic hazards such as landslides. The 
four mineral and soil types in Washington County are valley fill and semi- consolidated 
sedimentary rocks, basaltic lavas, marine sedimentary rocks, and Eocene age volcanic and 
sedimentary rocks. 

The surface material includes unconsolidated, fine-grained deposits of Willamette silt, sand, 
and gravel, and recent floodplain deposits. Torrential flood events can lay down large 
deposits of sand and gravel. Sandy silt and silt containing clay are moderately dense and 
firm, and are primarily considered to be prone to liquefaction, an earthquake related 
hazard. Basaltic lava consists mainly of weathered and non-weathered, dense, fine-grained 
basalt. Though the characteristic of this lava may offer solid foundation support, landslides 
are common in many of these areas where weathered residual soil overlies the basalt. 
Understanding the geologic characteristics of Washington County is an important step in 
hazard mitigation and avoiding at-risk development. 

Other Significant Geologic Features 

Washington County, like most of the Pacific Northwest, lies over the area of Cascadia 
Subduction Zone, where the Juan de Fuca and North American Plates meet under the 
earth’s crust. The presence of crustal faults within Washington County also indicates 
potential seismic activity within the county. There are active volcanoes in the vicinity of the 
county, including Mt. St. Helen in the south of Washington State, and Mt. Hood, southeast 
of Portland. 

Identifying risks posed by natural hazards, and developing strategies to reduce the impact of 
a hazard event can assist in protecting the life and property of citizens and communities. 
Local residents and businesses can work together with the county to create a natural 
hazards mitigation plan that addresses the potential impacts of hazard events. 

Environmental Assets 

Washington County residents were surveyed as part of the 2010 NHMAP update process 
and asked to identify some of the environmental resources throughout the county. 
Respondents noted the Tualatin River Wildlife Refuge as a significant environmental 
resource. Respondents also noted many of the water features in and near the county as key 
resources. Sites highlighted include: Jackson Bottom Wetlands; Barney Reservoir; Tualatin 
River; Gales Creek; West Fork Dairy Creek; Wapato Lake and wetlands; Mullerleile pond; 
Bannister Creek; and the Bethany Lake and Park. 
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Synthesis 

The physical geography, weather, climate and land cover of an area represent various 
interrelated systems that affect overall risk and exposure to natural hazards. The projected 
climate change models representing Western Oregon indicate the potential for increased 
effects of hazards, particularly drought and wildfire due to changing climate of the region. 
Western Oregon is projected to have warmer and drier summers with less precipitation. In 
addition, winter temperatures will be warmer, which means a decrease in mountain 
snowpack. These factors combined with periods of population growth and development 
intensification can lead to increasing risk of hazards, threatening loss of life, property and 
long-term economic disruption if land management is inadequate. 
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Social/Demographic Capacity  

Social/demographic capacity is a significant indicator of community hazard resilience. The 
characteristics and qualities of the community population such as language, race and 
ethnicity, age, income, educational attainment, and health are significant factors that can 
influence the community’s ability to cope, adapt to and recover from natural disasters. 
Population vulnerabilities can be reduced or eliminated with proper outreach and 
community mitigation planning.  

Population 

Washington County is part of the tri-county metro area comprised of Multnomah, 
Clackamas, and Washington Counties. While the tri-county metro area did experience 
population growth between 2010 and 2015, Washington County outpaced its neighbors. 
Washington County’s population grew 7.4% from 2010 to 2015. It remains the second most 
populous Oregon county.  

The tri-county metro area accounts for roughly 43% of Oregon’s population. Washington 
County accounts for just under one-third of the tri-county metro area’s population. Hillsboro 
and Beaverton are the county’s largest cities at roughly 90,000 each, while Tigard is the third 
largest city with just over half the population of the two larger cities (49,280). The 
unincorporated area of the county accounts for about 40% of the overall population 
(237,984) and is growing faster than the largest cities (2.1% AAGR). 

Oregon’s state-wide land use planning policies require local jurisdictions to manage growth 
using an urban growth boundary, which contains most new growth inside of incorporated 
areas. Since 2010 the unincorporated area of the county grew faster than almost all of the 
incorporated cities; reversing the trend from previous years when incorporated areas grew 
faster. Although the trend reversed the growth in these areas does emphasize the 
importance of partnerships between the county and the cities for effective county-wide 
mitigation efforts. 
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C-1 Population Estimate for Tri-County Area and Washington County Cities 

Source: Portland State University, Population Research Center, "Annual Population Estimates", 2015. 
Jurisdictions in bold are participating in this plan. 

The Office of Economic Analysis’ Long-term County Population Forecast projects that by 
2035 Washington County’s population will increase to over 782,000, a 37% increase from 
the 2015 estimate.4  

C-2 Population Forecast for Tri-County Metro Area 

 
Source: Portland State University, Population Research Center, "Annual Population Estimates", 2015; Office of 
Economic Analysis, Long-Term County Population Forecast, 2010-2050 (2013 release). 

As required by law Metro forecasts population and employment growth that is expected in 
the Portland region (including Washington County). Metro last updated their “Regional 

                                                           
4 Office of Economic Analysis. Long Term County Population Forecast, 2010-2050 (2013 release).  

Jurisdiction Number Percent* Number Percent* Number Percent AAGR

Oregon 3,837,300  - 4,013,845  - 176,545 4.6% 0.9%

3-County Area 1,644,635 42.9% 1,745,385 43.5% 100,750 6.1% 1.2%

Clackamas County 376,780 9.8% 397,385 9.9% 20,605 5.5% 1.1%

Multnomah County 736,785 19.2% 777,490 19.4% 40,705 5.5% 1.1%

Washington County 531,070 13.8% 570,510 14.2% 39,440 7.4% 1.4%

Banks 1,775 0.3% 1,775 0.3% 0 0.0% 0.0%

Beaverton 89,925 16.9% 94,215 16.5% 4,290 4.8% 0.9%

Cornelius 11,875 2.2% 11,900 2.1% 25 0.2% 0.0%

Durham 1,355 0.3% 1,880 0.3% 525 38.7% 6.8%

Forest Grove 21,130 4.0% 23,080 4.0% 1,950 9.2% 1.8%

Gaston 635 0.1% 640 0.1% 5 0.8% 0.2%

Hillsboro 91,970 17.3% 97,480 17.1% 5,510 6.0% 1.2%

King City 3,115 0.6% 3,425 0.6% 310 10.0% 1.9%

Lake Oswego (part) 9 0.0% 9 0.0% 0 0.4% 0.1%

North Plains 1,970 0.4% 2,015 0.4% 45 2.3% 0.5%

Portland (part) 1,547 0.3% 1,590 0.3% 43 2.8% 0.6%

Rivergrove (part) 32 0.0% 37 0.0% 4 13.7% 2.6%

Sherwood 18,205 3.4% 19,080 3.3% 875 4.8% 0.9%

Tigard 48,090 9.1% 49,280 8.6% 1,190 2.5% 0.5%

Tualatin (part) 23,191 4.4% 23,726 4.2% 535 2.3% 0.5%

Wilsonville (part) 2,140 0.4% 2,394 0.4% 254 11.9% 2.3%

Unincorporated 214,106 40.3% 237,984 41.7% 23,878 11.2% 2.1%

20152010 Change

Jurisdiction Number Percent Number Percent Number Percent AAGR

Oregon 4,013,845  - 4,995,200  - 981,355 24.4% 1.1%

3-County Area 1,745,385 34.9% 2,204,994 44.1% 459,609 26.3% 1.2%

Clackamas County 397,385 8.0% 512,731 10.3% 115,346 29.0% 1.3%

Multnomah County 777,490 15.6% 909,947 18.2% 132,457 17.0% 0.8%

Washington County 570,510 11.4% 782,316 15.7% 211,806 37.1% 1.6%

2015 2035 Change
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Growth Distribution” in 2012.5 According to their forecasts Unincorporated Washington 
County Traffic Analysis Zone (TAZ) is expected to increase 31% for a total population of 
245,766 by 2035. During the same period the Hillsboro TAZ is forecasted to grow 25% and 
Tigard TAZ is forecasted to grow 25%. For more information and analysis see the Metro 
website. 

Tourists 

Tourists are not counted in population statistics; and are therefore considered separately in 
this analysis. The table below shows the estimated number of person nights in private 
homes, hotels and motels, and other types of accommodations. The table shows that, 
between 2013-2015, approximately three-quarters of all visitors to Washington County 
lodged in private homes, with just under one-quarter staying in hotels/ motels, the 
remaining visitors stay on other accommodations (vacation homes/ campgrounds). Tourists’ 
lodging in private homes suggests these visitors are staying with family and friends. For 
hazard preparedness and mitigation purposes, outreach to residents in Washington County 
will likely be transferred to these visitors in some capacity. Visitors staying at hotel/motels 
are less likely to benefit from local preparedness outreach efforts aimed at residents.  

C-3 Annual Visitor Estimates in Person Nights 

 
Source: Oregon Tourism Commission, Oregon Travel Impacts: 1991-2015, Dean Runyan Associates  

Tourists are specifically vulnerable due to the difficulty of locating or accounting for 
travelers within the region. Tourists are often at greater risk during a natural disaster 
because of unfamiliarity with evacuation routes, communication outlets, or even the type of 
hazard that may occur. Knowing whether the region’s visitors are staying in friends/relatives 
homes in hotels/motels, or elsewhere can be instructive when developing outreach efforts.6 

Vulnerable Populations 

Vulnerable populations, including seniors, disabled citizens, women, and children, as well 
those people living in poverty, often experience the impacts of natural hazards and disasters 
more acutely. Hazard mitigation that targets the specific needs of these groups has the 
potential to greatly reduce their vulnerability. Examining the reach of hazard mitigation 
policies to special needs populations may assist in increasing access to services and 

                                                           
5 Metro, “Regional 2035 forecast distribution”, http://www.oregonmetro.gov/regional-2035-forecast-
distribution 
6 MDC Consultants (n.d.). When Disaster Strikes – Promising Practices. Retrieved March 18, 2014, from 
http://www.mdcinc.org/sites/default/files/resources/When%20Disaster%20Strikes%20-
%20Promising%20Practices%20- %20Tourists.pdf 

Person-Nights 

(1,000's) Percent

Person-Nights 

(1,000's) Percent

Person-Nights 

(1,000's) Percent

All Overnight 7,694 100% 7,629 100% 7,882 100%

Hotel/Motel 1,775 23% 1,746 23% 1,823 23%

Private Home 5,763 75% 5,726 75% 5,898 75%

Other 156 2% 158 2% 160 2%

2015p2013 2014

http://www.oregonmetro.gov/regional-2035-forecast-distribution
http://www.oregonmetro.gov/regional-2035-forecast-distribution
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programs. FEMA’s Office of Equal Rights addresses this need by suggesting that agencies 
and organizations planning for natural hazards identify special needs populations, make 
recovery centers more accessible, and review practices and procedures to remedy any 
discrimination in relief application or assistance. 

County survey (2010) respondents catalogued the places where these vulnerable 
populations exist as population assets that should be targets for mitigation actions. These 
assets include schools – from pre-kindergarten through to the universities and community 
colleges. The campuses are where the young people of the communities spend their time 
and, similarly to workplace safety training, mitigation actions on the physical facilities as 
well as awareness and training will help keep students safe. Likewise, elderly living at home 
or in assisted living communities are more vulnerable to the negative impacts of a hazard. 
Survey respondents (2010) listed these facilities as important community assets that should 
be given careful consideration for hazard mitigation and preparedness efforts. 

Population size itself is not an indicator of vulnerability. More important is the location, 
composition, and capacity of the population within the community. Research by social 
scientists demonstrates that human capital indices such as language, race, age, income, 
education and health can affect the integrity of a community. Therefore, these human 
capitals can impact community resilience to natural hazards. 

Language 

Special consideration should be given to populations who do not speak English as their 
primary language. Language barriers can be a challenge when disseminating hazard planning 
and mitigation resources to the general public, and it is less likely they will be prepared if 
special attention is not given to language and culturally appropriate outreach techniques.  

There are various languages spoken across Washington County; the primary language is 
English. Overall, 9.3% of the total population in Washington County is not proficient in 
English. Hillsboro (11,276, 12.8%) and Beaverton (9,586, 11.1%) have the largest population 
of residents who do not speak English “very well”. Outreach materials used to communicate 
with, plan for, and respond to non-English speaking populations should take into 
consideration the language needs of these populations. 

Table C-4 Washington County Language Barriers 

 
Source: U.S. Census Bureau, 2010-2014 American Community Survey, Table DP02 
* The “other incorporated” cities include: Banks, Cornelius, Durham, Gaston, King City, and North Plains. 

Population 5 

years and over

Estimate Estimate Percent

Washington County 510,100 47,624 9.3%

Beaverton 86,634 9,586 11.1%

Forest Grove 20,563 1,743 8.5%

Hillsboro 88,088 11,276 12.8%

Sherwood 17,078 634 3.7%

Tigard 46,831 4,008 8.6%

Other Incorporated* 37,440 2,705 7.2%

Speak English less than 

"very well"
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Race 

The impact in terms of loss and the ability to recover may also vary among minority 
population groups following a disaster. Studies have shown that racial and ethnic minorities 
can be more vulnerable to natural disaster events. This is not reflective of individual 
characteristics; instead, historic patterns of inequality along racial or ethnic divides have 
often resulted in minority communities that are more likely to have inferior building stock, 
degraded infrastructure, or less access to public services. The table below describes 
Washington County’s population by race and ethnicity. 

The majority of the population in Washington County is racially white (77.4%); Beaverton 
and Hillsboro have the largest percentage of non-white population (27.1%). Approximately, 
16% of the population is Hispanic or Latino; the cities of Hillsboro (24.1%) and Forest Grove 
(22.3%) have the highest percentages of Hispanic or Latino residents. 

Table C-5 Washington Race and Hispanic or Latino Origin 

 
Source: Social Explorer, Table T12, U.S. Census Bureau, 2010-2014 American Community Survey 
AIAN = American Indian and Alaskan Native, NHPI = Native Hawaiian and Other Pacific Islanders 
* The “other incorporated” cities include: Banks, Cornelius, Durham, Gaston, King City, and North Plains. 

It is important to identify specific ways to support all portions of the community through 
hazard mitigation, preparedness, and response. Culturally appropriate, and effective 
outreach can include both methods and messaging targeted to diverse audiences. For 
example, connecting to historically disenfranchised populations through already trusted 
sources or providing preparedness handouts and presentations in the languages spoken by 
the population will go a long way to increasing overall community resilience.  

Gender 

Washington County has slightly more females than males (Female 50.8%, Male: 49.2%).7 It is 
important to recognize that women tend to have more institutionalized obstacles than men 
during recovery due to sector-specific employment, lower wages, and family care 
responsibilities.8 

                                                           
7 Social Explorer, Table T12, U.S. Census Bureau, 2010-2014 American Community Survey 

8 Ibid. 

Washington 

County Beaverton 

Forest

Grove Hillsboro Sherwood Tigard

Other 

Incorporated*

Total Population 547,451 92,593 22,070 95,765 18,687 49,633 21,016

White 77.4% 72.9% 82.9% 72.9% 88.7% 83.3% 83.2%

Black 1.8% 2.5% 0.5% 1.5% 0.1% 1.4% 0.6%

AIAN 0.8% 0.8% 0.6% 1.3% 0.1% 0.5% 1.8%

Asian 9.0% 12.3% 2.7% 8.8% 4.3% 6.3% 1.7%

NHPI 0.5% 0.7% 0.1% 0.8% 0.6% 0.5% 0.0%

Some Other Race 6.3% 6.8% 9.1% 9.6% 2.3% 3.7% 9.5%

Two or More Races 4.3% 4.1% 4.2% 5.2% 3.9% 4.2% 3.1%

Hispanic or Latino 87,650 14,661 4,925 23,110 1,217 5,586 6,603

Percent 16.0% 15.8% 22.3% 24.1% 6.5% 11.3% 31.4%
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Age  

Of the factors influencing socio demographic capacity, the most significant indicator in 
Washington County may be age of the population. As depicted in the table below, as of 
2014, 11.0% of the county population is over the age of 64, a percentage that is projected to 
rise to 19.1% by 2035. The Washington County age dependency ratio9 is 46.7; Forest Grove 
(53.0), Sherwood (55.8), and the smaller incorporated communities (58.7) have the highest 
age dependency ratios (Beaverton has the lowest ratio, 43.0). The age dependency ratio 
indicates a higher percentage of dependent aged people to that of working age. The Oregon 
Office of Economic Analysis projects that, in 2035, there will be a higher percentage of the 
overall population over the age of 64. As the population ages, the county may need to 
consider different mitigation and preparedness actions to address the specific needs of this 
group. The age dependency ratio is expected to be 62.9 in 2035, largely because of the rise 
in the older age cohorts. 

Table C-6 Washington Population by Vulnerable Age Groups 

 

Source: Social Explorer, Table 17, U.S. Census Bureau, 2010-2014 American Community Survey, Office of 
Economic Analysis, Long-Term County Population Forecast, 2010-2050 (2013 release). 
* The “other incorporated” cities include: Banks, Cornelius, Durham, Gaston, King City, and North Plains.  

The age profile of an area has a direct impact both on what actions are prioritized for 
mitigation and how response to hazard incidents is carried out. School age children rarely 
make decisions about emergency management. Therefore, a larger youth population in an 
area will increase the importance of outreach to schools and parents on effective ways to 
teach children about fire safety, earthquake response, and evacuation plans. Furthermore, 
children are more vulnerable to the heat and cold, have few transportation options and 
require assistance to access medical facilities. Older populations may also have special 
needs prior to, during and after a natural disaster. Older populations may require assistance 
in evacuation due to limited mobility or health issues. Additionally, older populations may 

                                                           
9 The age dependency ratio is derived by dividing the combined under 15 and 65-and-over populations by the 15-
to-64 population and multiplying by 100. A number close to 50 indicates about twice as many people are of 
working age than non-working age. A number that is closer to 100 implies an equal number of working age 
population as non-working age population. A higher number indicates greater sensitivity. 

Jurisdiction Total Number Percent Number Percent

Washington County 547,451 114,133 20.8% 60,029 11.0% 373,289 46.7

Beaverton 92,593 18,157 19.6% 9,707 10.5% 64,729 43.0

Forest Grove 22,070 4,690 21.3% 2,955 13.4% 14,425 53.0

Hillsboro 95,765 21,664 22.6% 8,019 8.4% 66,082 44.9

Sherwood 18,687 5,180 27.7% 1,514 8.1% 11,993 55.8

Tigard 49,633 8,924 18.0% 6,784 13.7% 33,925 46.3

Other Incorporated* 21,016 4,719 22.5% 3,054 14.5% 13,243 58.7

Oregon 4,995,200 865,889 17.3% 1,082,781 21.7% 3,046,530 64.0

Washington County 782,316 152,300 19.5% 149,754 19.1% 480,262 62.9

< 15 Years Old > 64 Years Old

2035

Age 

Dependency 

Ratio

15 to 64 

Years Old
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require special medical equipment or medications, and can lack the social and economic 
resources needed for post-disaster recovery.10  

Families and Living Arrangements 

Two ways the census defines households are by type of living arrangement and family 
structure. A householder may live in a “family household” (a group related to one another 
by birth, marriage or adoption living together); in a “nonfamily household” (a group of 
unrelated people living together); or alone. Washington County is predominately comprised 
of family households (67.5%). Of all households11, 25.2% are one-person non-family 
households (householder living alone). Beaverton (11,150, 30.1%) has the highest 
percentage, and largest population of householders living alone. Approximately 8.5% of all 
households are individuals 65 years or older living alone.  

Table C-7 Householder Living Alone 

 

Source: U.S. Census Bureau, 2010-2014 American Community Survey, Table DP02 
* The “other incorporated” cities include: Banks, Cornelius, Durham, Gaston, King City, and North Plains.  

The table below shows household structures for families with children. Nearly 22% of all 
households within the county are family households that have children; Adair Village has the 
highest percentage of family households with children (63.7%) and Corvallis has the largest 
number (4,292). There are about four times as many single parent households that are 
headed by females than by males; Adair Village (18.0%) has the highest percentage of single 
parent households, while Corvallis (861) has the largest number (excluding Albany). These 
populations will likely require additional support during a disaster and will inflict strain on 
the system if improperly managed.  

  

                                                           
10 Wood, Nathan. Variations in City Exposure and Sensitivity to Tsunami Hazards in Oregon. U.S. Geological 
Survey, Reston, VA, 2007. 

11 Social Explorer Table SE17, 2010-2014 American Community Survey 

Total 

Households

Estimate Estimate Percent Estimate Percent

Washington County 203,901 51,414 25.2% 17,268 8.5%

Beaverton 37,028 11,150 30.1% 3,418 9.2%

Forest Grove 7,686 1,910 24.9% 914 11.9%

Hillsboro 33,559 8,339 24.8% 2,184 6.5%

Sherwood 6,532 1,247 19.1% 581 8.9%

Tigard 19,694 5,308 27.0% 2,045 10.4%

Other Incorporated* 7,266 2,023 27.8% 1,217 16.7%

Householder Living Alone

Householder Living Alone 

> 64
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Table C-8 Family Households with Children by Head of Household  

 
Source: Social Explorer, Table T18, U.S. Census Bureau, 2010-2014 American Community Survey 
Note: The table shows the percent of total households represented by each family household structure category. 
* The “other incorporated” cities include: Banks, Cornelius, Durham, Gaston, King City, and North Plains.  

Income 

Household income and poverty status are indicators of socio demographic capacity and the 
stability of the local economy. Household income can be used to compare economic areas 
as a whole, but does not reflect how the income is divided among the area residents. 
Between 2010 and 2014 the share of households making less than $15,000 increased more 
than other income cohorts; the next largest cohort gain was for households earning 
between $15,000 and $29,999. 

Table C-9 Household Income  

Source: Social Explorer, Table 56, U.S. Census Bureau, 2010-2014 American Community Survey and 2006-2010 
American Community Survey 
^ 2010 dollars are adjusted for 2014 using the Social Explorers Inflation Calculator. 

The 2014 median household income across Washington County is $65,272; this is lower than 
the inflation adjusted 2010 figure, representing a 4.1% decline in real incomes. Sherwood 
($84,360) and Hillsboro ($66,668) have the highest median household incomes, while Forest 
Grove ($48,365) and the other incorporated cities ($51,705) have the lowest median 
household incomes. The table below shows decreases in real incomes across Washington 
County and cities (except for Hillsboro which slightly increased). 

Total 

Households

Estimate Estimate Percent Estimate Percent

Washington County 203,901 52,948 26.0% 18,536 9.1%

Beaverton 37,028 7,687 20.8% 3,464 9.4%

Forest Grove 7,686 2,024 26.3% 889 11.6%

Hillsboro 33,559 9,272 27.6% 3,838 11.4%

Sherwood 6,532 2,646 40.5% 526 8.1%

Tigard 19,694 4,591 23.3% 1,469 7.5%

Other Incorporated* 7,266 3,709 51.0% 1,124 15.5%

Married-Couple with 

Children

Single Parent with 

Children

Household Income Households Percent Households Percent Households Percent

Less than $15,000 13,513 6.9% 17,125 8.4% 3,612 1.5%

$15,000-$29,999 22,946 11.7% 25,361 12.4% 2,415 0.8%

$30,000-$44,999 25,786 13.1% 27,045 13.3% 1,259 0.1%

$45,000-$59,999 23,757 12.1% 25,095 12.3% 1,338 0.2%

$60,000-$74,999 21,128 10.8% 20,904 10.3% -224 -0.5%

$75,000-$99,999 27,713 14.1% 29,695 14.6% 1,982 0.5%

$100,000-$199,999 48,504 24.7% 47,631 23.4% -873 -1.3%

$200,000 or more 13,091 6.7% 11,045 5.4% -2,046 -1.2%

2010^ 2014 Change in Share
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Table C-10 Median Household Income  

 
Source: Social Explorer, Table 57, U.S. Census Bureau, 2010-2014 American Community Survey and 2006-2010 
American Community Survey 
^ 2010 dollars are adjusted for 2014 using the Social Explorers Inflation Calculator. 
* The “other incorporated” cities include: Banks, Cornelius, Durham, Gaston, King City, and North Plains.  

The table below identifies the percentage of individuals and cohort groups that are below 
the poverty level in 2014. It is estimated that 11.8% of individuals and 15.7% of children 
under 18 live below the poverty level across the county. Forest Grove (17.2%, 3,626) has the 
highest percent of individuals in poverty, while Beaverton (14.7%, 13,502) and Hillsboro 
(14.1%, 13,331) have the largest number of individuals in poverty. Forest Grove (22.3%) and 
Beaverton (14.7%) have the highest poverty rates for children. 

Table C-11 Poverty Rates 

  
Source: Social Explorer Table 115, U.S. Census Bureau, 2010-2014 American Community Survey. 
* The “other incorporated” cities include: Banks, Cornelius, Durham, Gaston, King City, and North Plains.  

Cutter’s research suggests that lack of wealth contributes to social vulnerability because 
individual and community resources are not as readily available. Affluent communities are 
more likely to have both the collective and individual capacity to more quickly rebound from 
a hazard event, while impoverished communities and individuals may not have this capacity 

leading to increased vulnerability. Wealth can help those affected by hazard incidents to 
absorb the impacts of a disaster more easily. Conversely, poverty, at both an individual and 
community level, can drastically alter recovery time and quality.12  

                                                           
12 Cutter, S. L. (2003). Social Vulnerability to Environmental Hazards. Social Science Quarterly. 

2010^ 2014

Washington County  $               67,968  $65,272 -4.1%

Beaverton  $               60,062  $57,068 -5.2%

Forest Grove  $               51,373  $48,365 -6.2%

Hillsboro  $               65,927  $66,668 1.1%

Sherwood  $               89,697  $84,360 -6.3%

Tigard  $               67,428  $60,849 -10.8%

Other Incorporated*  $               64,533  $51,705 -24.8%

Median Household Income Percent 

Change

Number Percent Number Percent Number Percent Number Percent

Washington County 64,022 11.8% 21,115 15.7% 38,573 11.1% 4,334 7.3%

Beaverton 13,502 14.7% 4,335 20.9% 8,209 13.3% 958 10.0%

Forest Grove 3,626 17.2% 1,286 22.3% 1,878 15.1% 462 16.2%

Hillsboro 13,331 14.1% 5,015 19.6% 7,606 12.4% 710 9.1%

Sherwood 1,249 6.7% 399 6.7% 689 6.2% 161 10.6%

Tigard 5,249 10.6% 1,472 13.8% 3,379 10.5% 398 5.9%

Other Incorporated* 2,471 11.9% 889 16.4% 1,346 10.9% 236 7.9%

18 to 64 

in Poverty

65 or over 

in Poverty

Children Under 18 

in Poverty

Total Population 

in Poverty
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Federal assistance programs such as food stamps are another indicator of poverty or lack of 
resource access. Statewide social assistance programs like the Supplemental Nutritional 
Assistance Program (SNAP) and Temporary Assistance for Needy Families (TANF) provide 
assistance to individuals and families. In Washington County, TANF reaches approximately 
1,774 families per month and SNAP helps to feed about 59,723 people (30,576 households) 
per month.13 Those reliant on state and federal assistance are more vulnerable in the wake 
of disaster because of a lack of personal financial resources and reliance on government 
support.  

Education 

Educational attainment of community residents is also identified as an influencing factor in 
socio demographic capacity. Educational attainment often reflects higher income and 
therefore higher self-reliance. Widespread educational attainment is also beneficial for the 
regional economy and employment sectors as there are potential employees for 
professional, service and manual labor workforces. An oversaturation of either highly 
educated residents or low educational attainment can have negative effects on the 
resiliency of the community. 

According to the U.S. Census, 90.6% of the Washington County population over 25 years of 
age has graduated from high school or received a high school equivalency, with 39.8% going 
on to earn a Bachelor’s Degree. Forest Grove (84.4%), Hillsboro (86.8%) and the other 
incorporated cities (80.1%) have the lowest percentages of high school graduates. 
Beaverton (43.4%), Sherwood (43.2%), and Tigard (41.5%) have the highest percentage of 
their population with a Bachelor’s degree or higher, and Forest Grove (22.5%) has the 
lowest percentage.  

Table C-12 Educational Attainment   

Source: Social Explorer, Table 25,U.S. Census Bureau, 2010-2014 American Community Survey, Table DP02. 
* The “other incorporated” cities include: Banks, Cornelius, Durham, Gaston, King City, and North Plains.  

Health 

Individual and community health play an integral role in community resiliency, as indicators 
such as health insurance, people with disabilities, dependencies, homelessness and crime 

                                                           
13 Sabatino, J. (2016). Oregon TANF Caseload FLASH, “One and Two Parent Families Combined”, District 16; May 

2016 data, and Sabatino, J. (2016). Oregon SNAP Program Activity, “SSP, APD and AAA Combined”, District 16; 
May 2016 data. Retrieved from State of Oregon Office of Business Intelligence website: 
http://www.oregon.gov/DHS/ASSISTANCE/Pages/Data.aspx, June 2016. 

Washington 

County Beaverton

Forest 

Grove Hillsboro Sherwood Tigard

Other 

Incorporated*

Population 25 years and over 365,774 62,962 13,488 61,515 11,583 34,392 13,563

Less than high school 9.4% 9.0% 15.7% 13.2% 3.5% 8.1% 20.0%

High school graduate or GED 19.1% 17.7% 30.3% 20.8% 15.0% 16.1% 27.0%

Some college, no degree 31.7% 29.8% 31.6% 32.3% 38.4% 34.5% 35.0%

Bachelor's degree 25.8% 29.2% 14.3% 20.4% 30.5% 27.8% 13.2%

Graduate or professional degree 14.0% 14.2% 8.2% 13.3% 12.7% 13.7% 4.9%

Percent without Highschool Degree 9.4% 9.0% 15.7% 13.2% 3.5% 8.1% 20.0%

Percent High School Graduate or Higher 90.6% 90.9% 84.4% 86.8% 96.6% 92.1% 80.1%

Percent Bachelor's Degree or Higher 39.8% 43.4% 22.5% 33.7% 43.2% 41.5% 18.1%

http://www.oregon.gov/DHS/ASSISTANCE/Pages/Data.aspx
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rate paint an overall picture of a community’s well-being. These factors translate to a 
community’s ability to prepare, respond to, and cope with the impacts of a disaster.  

The Resilience Capacity Index recognizes those who lack health insurance or are impaired 
with sensory, mental or physical disabilities, have higher vulnerability to hazards and will 
likely require additional community support and resources. The “other” incorporated cities 
(21.4%) have the highest percentage of population in Washington County without health 
insurance. The percentage of uninsured changes with age, the highest rates of uninsured are 
within the 18 to 64-year cohort; the other incorporated cities have the highest rate of this 
age group that is uninsured while Beaverton (12,626) and Hillsboro (12,005) have the largest 
population uninsured in this age cohort. The ability to provide services to the uninsured 
populations may burden local providers following a natural disaster. Between 2012 and 
2014 there was a drop in the percent of uninsured Washington County residents, declining 
from 13.2% to 9.3% uninsured (approximately 52,000 uninsured); presumably this is a result 
of enrollment in health care coverage through the Affordable Care Act (ACA) coverage 
expansion.14 

Table C-13 Health Insurance Coverage  

  
Source: Social Explorer, Table 145, U.S. Census Bureau, 2010-2014 American Community Survey. 
^Non-institutionalized population 
* The “other incorporated” cities include: Banks, Cornelius, Durham, Gaston, King City, and North Plains.  

The table below describes disability status of the population. As of 2014, 9.7% of the 
Washington County non-institutionalized population identifies with one or more disabilities. 
Forest Grove has the highest percentage of its total population with a disability (15.1%). 
Forest Grove also has the highest percentage of individuals under 18 (15.1%) and 65 years 
and over with a disability (52.8%).  

                                                           
14 Oregon Health Authority, Impacts of the Affordable Care Act on Health Insurance Coverage in Oregon: County 
Results/ Statewide Update. February 2015, https://www.ohsu.edu/xd/research/centers-institutes/center-for-
health-systems-effectiveness/upload/Health-Insurance-Coverage-in-Oregon-County-Results.pdf  

Jurisdiction Population^ Number Percent Number Percent Number Percent Number Percent

Washington County 543,990 70,879 13.0% 7,468 5.5% 62,807 18.0% 604 1.0%

Beaverton 92,224 13,881 15.1% 1,170 5.5% 12,626 20.6% 85 0.9%

Forest Grove 21,944 2,754 12.6% 341 5.8% 2,308 17.4% 105 3.7%

Hillsboro 94,843 13,805 14.6% 1,618 6.3% 12,005 19.6% 182 2.3%

Sherwood 18,617 913 4.9% 97 1.6% 800 7.3% 16 1.1%

Tigard 49,504 7,025 14.2% 721 6.7% 6,291 19.6% 13 0.2%

Other Incorporated* 20,894 4,468 21.4% 574 10.5% 3,785 30.5% 109 3.7%

Total Population Under 18 years

Without Health Insurance

18 to 64 years 65+ 

https://www.ohsu.edu/xd/research/centers-institutes/center-for-health-systems-effectiveness/upload/Health-Insurance-Coverage-in-Oregon-County-Results.pdf
https://www.ohsu.edu/xd/research/centers-institutes/center-for-health-systems-effectiveness/upload/Health-Insurance-Coverage-in-Oregon-County-Results.pdf
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Table C-14 Disability Status 

  

Source: U.S. Census Bureau, 2010-2014 American Community Survey, Table DP02. 
^Non-institutionalized population, ^^Percent of age group 
* The “other incorporated” cities include: Banks, Cornelius, Durham, Gaston, King City, and North Plains.  

In 2015, Oregon Housing and Community Services (OHCS) conducted a point-in-time 
homeless count to identify the number of homeless, their age and their family type. The 
OHCS study found that 591 individuals and persons in families in Washington County 
identify as homeless; 196 were sheltered (97 individuals and 99 persons in families), 395 
were unsheltered (302 individuals and 93 persons in families).  

Figure C-3 Washington County PIT Homeless Count (2015) 

 
Source: Oregon Housing and Community Services, 2015 Point-in-Time Homeless Count 

The homeless have little resources to rely on, especially during an emergency. It will likely 
be the responsibility of the county and local non-profit entities to provide services such as 
shelter, food and medical assistance. Therefore, it is critical to foster collaborative 
relationships with agencies that will provide additional relief such as the American Red Cross 

Total  

Population^

Estimate Estimate Percent Estimate Percent^^ Estimate Percent^^

Washington County 543,990 52,989 9.7% 4,428 3.2% 19,594 33.1%

Beaverton 92,224 9,502 10.3% 714 3.4% 3,352 35.0%

Forest Grove 21,944 3,324 15.1% 269 4.6% 1,504 52.8%

Hillsboro 94,843 8,751 9.2% 795 3.1% 2,960 37.7%

Sherwood 18,617 1,377 7.4% 233 3.8% 572 37.8%

Tigard 49,504 5,081 10.3% 230 2.1% 2,179 32.5%

Other Incorporated* 20,894 2,464 11.8% 215 3.9% 1,120 37.5%

65 years and over 

with a disabilityWith a disability

Under 18 years 

with a disability

Sheltered	
Individuals
(97,	16%)

Unsheltered	
Individuals
(302,	51%)

Sheltered	People	
in	Families
(99,	17%)

Unsheltered	
People	in	Families

(93,	16%)
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and homeless shelters. It will also be important to identify how to communicate with these 
populations, since traditional means of communication may not be appropriate or available. 

Synthesis 

For planning purposes, it is essential Washington County consider both immediate and long-
term socio-demographic implications of hazard resilience. Immediate concerns include the 
growing elderly population and language barriers associated with a culturally diverse 
community. Even though the vast majority of the population is reported as proficient in 
English, there is still a segment of the population not proficient in English. These populations 
would serve to benefit from mitigation outreach, with special attention to cultural, visual 
and technology sensitive materials. The current status of other social/-demographic capacity 
indicators such as graduation rate, poverty level, and median household income can have 
long-term impacts on the economy and stability of the community ultimately affecting 
future resilience. 

In mitigation and preparedness planning it is critical for the safety of all residents that 
messaging and actions are culturally sensitive to all racial and ethnic groups. This may range 
from providing multi-lingual services to adopting entirely different strategies for outreach or 
specialized mitigation actions to address the unique risk faced by various racial and ethnic 
groups. For example, if multigenerational family units are more typical in some cultures, 
evacuation may be more take longer to accommodate the elderly and children living at 
home, or could even be impeded if there is only one family car. Additionally, varying cultural 
perceptions of the trustworthiness of government may need to be overcome so that 
suggestions to evacuate or shelter in place are taken seriously by residents. 
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Economic Capacity 

Economic capacity refers to the financial resources present and revenue generated in the 
community to achieve a higher quality of life. Income equality, housing affordability, 
economic diversification, employment and industry are measures of economic capacity. 
However, economic resilience to natural disasters is far more complex than merely restoring 
employment or income in the local community. Building a resilient economy requires an 
understanding of how the component parts of employment sectors, workforce, resources 
and infrastructure are interconnected in the existing economic picture. Once any inherent 
strengths or systematic vulnerabilities become apparent, both the public and private sectors 
can take action to increase the resilience of the local economy.  

Regional Affordability 

The evaluation of regional affordability supplements the identification of 
Social/demographic capacity indicators, i.e. median income, and is a critical analysis tool to 
understanding the economic status of a community. This information can capture the 
likelihood of individuals’ ability to prepare for hazards, through retrofitting homes or 
purchasing insurance. If the community reflects high-income inequality or housing cost 
burden, the potential for home-owners and renters to implement mitigation can be 
drastically reduced. Therefore, regional affordability is a mechanism for generalizing the 
abilities of community residents to get back on their feet without Federal, State or local 
assistance.  

Income Equality 

Income equality is a measure of the distribution of economic resources, as measured by 
income, across a population. It is a statistic defining the degree to which all persons have a 
similar income. The table below illustrates the county and cities level of income inequality. 
The Gini index is a measure of income inequality. The index varies from zero to one. A value 
of one indicates perfect inequality (only one household has any income). A value of zero 
indicates perfect equality (all households have the same income).15  

The cities within the county have similar income equality scores; Sherwood, Hillsboro, and 
the smaller cities have slightly greater income equality than do Tigard, Beaverton, and 
Forest Grove. Based on social science research, the region’s cohesive response to a hazard 
event may be affected by the distribution of wealth in communities that have less income 
equality16.  

                                                           
15University of California Berkeley. Building Resilient Regions, Resilience Capacity Index. 
http://brr.berkeley.edu/rci/.  

16 Susan Cutter, Christopher G. Burton, and Christopher T. Emrich. 2010. “Disaster Resilience Indicators for 
Benchmarking Baseline Conditions,” Journal of Homeland Security and Emergency Management 7, no.1: 1-22 

http://brr.berkeley.edu/rci/
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Table C-15 Regional Income Equality 

  

Source: Social Explorer, Table 157, U.S. Census Bureau, 2010-2014 American Community Survey  
* The “other incorporated” cities include: Banks, Cornelius, Durham, Gaston, King City, and North Plains.  

Housing Affordability 

Housing affordability is a measure of economic security gauged by the percentage of an 
area’s households paying less than 35% of their income on housing.17 Households spending 
more than 35% are considered housing cost burdened. The table below displays the 
percentage of homeowners and renters reflecting housing cost burden across the region.  

Amongst homeowners with a mortgage, Sherwood has the highest percent with a housing 
cost burden. Among renters, the smaller cities, Forest Grove, and Tigard renters have the 
highest percent of households with housing cost burdens. In general, the population that 
spends more of their income on housing has proportionally fewer resources and less 
flexibility for alternative investments in times of crisis.18 This disparity imposes challenges 
for a community recovering from a disaster as housing costs may exceed the ability of local 
residents to repair or move to a new location. These populations may live paycheck to 
paycheck and are extremely dependent on their employer, in the event their employer is 
also impacted it will further the detriment experienced by these individuals and families.  

                                                           
17 University of California Berkeley. Building Resilient Regions, Resilience Capacity Index. 
http://brr.berkeley.edu/rci/. 

18 Ibid. 

Jurisdiction

Income Inequality

Coefficient

Washington County 0.430

Beaverton 0.430

Forest Grove 0.430

Hillsboro 0.390

Sherwood 0.370

Tigard 0.440

Other Incorporated* n/a

http://brr.berkeley.edu/rci/
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Table C-16 Households Spending > 35% of Income on Housing 

  
Source: Social Explorer, Tables 103 and 109, U.S. Census Bureau, 2010-2014 American Community Survey 
* The “other incorporated” cities include: Banks, Cornelius, Durham, Gaston, King City, and North Plains.  

Economic Diversity 

Economic diversity is a general indicator of an area’s fitness for weathering difficult financial 
times. Business activity in the Willamette Valley region is fairly homogeneous and consists 
mostly of small businesses.  

Economic diversity is a general indicator of an area’s fitness for weathering difficult financial 
times. One method for measuring economic diversity is through use of the Herfindahl Index, 
a formula that compares the composition of county and regional economies with those of 
states or the nation as a whole. Using the Herfindahl Index, a diversity ranking of 1 indicates 
the county with the most diverse economic activity compared to the state as a whole, while 
a ranking of 36 corresponds with the least diverse county economy. The table below 
describes the Herfindahl Index Scores for counties in the region.  

Table C-17 shows that Washington County has an economic diversity rank of 16, this is on a 
scale between all 36 counties in the state where 1 is the most diverse economic county in 
Oregon and 36 is the least diverse. 

Table C-17 Regional Herfindahl Index Scores 

 
Source: Oregon Employment Department 

While illustrative, economic diversity is not a guarantor of economic vitality or resilience. 
Washington County, as of 2015, is listed as an economically non-distressed community as 
prescribed by Oregon Law. The economic distress measure is based on indicators of 

Owners

With Mortgage Without Mortgage

Washington County 35.2% 4.5% 48.1%

Beaverton 37.6% 4.0% 47.4%

Forest Grove 33.6% 4.2% 56.8%

Hillsboro 32.2% 4.6% 44.8%

Sherwood 42.5% 1.7% 43.7%

Tigard 35.9% 4.5% 50.0%

Other Incorporated* 39.5% 9.7% 63.5%

RentersJurisdiction

County Employment

Number of 

Industries

State 

Rank Employment

Number of 

Industries

State 

Rank

Clackamas 132,209 266 1 127,242 267 1

Columbia 8,683 171 8 7,881 166 11

Multnomah 380,236 280 2 381,347 281 2

Waschington 225,776 260 14 235,258 261 16

2008 2013
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decreasing new jobs, average wages and income, and is associated with an increase of 
unemployment.19 

Employment and Wages 

According to the Oregon Employment Department, unemployment has declined since 2010 
and remains lower than the rate for Oregon.  

Figure C-4 Unemployment Rate 

 

Source: Oregon Employment Department, “Local Area Employment Statistics”.  

Table C-18 (below) displays the payroll and employee figures for Washington County. As of 
2014, there were roughly 275,000 individuals employed in the county, with an average wage 
of $65,610.  

Washington County employers draw in 50% of their workers from outside the county. The 
Washington County economy is a cornerstone of regional economic vitality. Figure C-5 
shows the county’s laborshed; the map shows that about 50% of workers live and work in 
the county (135,002), 50% of workers come from outside the county (134,457), and about 
47% of residents work outside of the county (121,429). 

                                                           
19 Business Oregon – Oregon Economic Data “Distressed Communities List”, 
http://www.oregon4biz.com/Publications/Distressed-List/  

http://www.oregon4biz.com/Publications/Distressed-List/
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Figure C-5 Washington County Laborshed 

 

Source: U.S. Bureau of the Census, On The Map.  

Mitigation activities are needed at the business level to ensure the health and safety of 
workers and limit damage to industrial infrastructure. Employees are highly mobile, 
commuting from all over the surrounding area to industrial and business centers. As daily 
transit rises, there is an increased risk that a natural hazard event will disrupt the travel 
plans of residents across the region and seriously hinder the ability of the economy to meet 
the needs of Washington County residents and businesses. 

Approximately 85% of commuters travel by car; 75% of these individuals commute alone 
while 10% carpool20. Increased commuting creates a greater dependency on roads, 
communications, accessibility, and, in the event of a hazard incident, emergency evacuation 
routes to reunite people with their families. Before a natural hazard event, large or small 
businesses can develop strategies to prepare for natural hazards, respond efficiently, and 
prevent loss of life and property. 

Industry 

Key industries are those that represent major employers and are significant revenue 
generators. Different industries face distinct vulnerabilities to natural hazards, as illustrated 
by the industry specific discussions below. Identifying key industries in the region enables 
communities to target mitigation activities towards those industries’ specific sensitivities. It 
is important to recognize that the impact that a natural hazard event has on one industry 
can reverberate throughout the regional economy. 

                                                           
20 Social Explorer, U.S. Census Bureau, 2010-2014 American Community Survey. Table T128 

http://onthemap.ces.census.gov/
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This is of specific concern when the businesses belong to the basic sector industry. Basic 
sector industries are those that are dependent on sales outside of the local community; they 
bring money into a local community via employment. The farm and ranch, information, and 
wholesale trade industries are all examples of basic industries. Non-basic sector industries 
are those that are dependent on local sales for their business, such as retail trade, 
construction, and health services. 

Employment by Industry 

Economic resilience to natural disasters is particularly important for the major employment 
industries in the region. If these industries are negatively impacted by a natural hazard, such 
that employment is affected, the impact will be felt throughout the regional economy. Thus, 
understanding and addressing the sensitivities of these industries is a strategic way to 
increase the resiliency of the entire regional economy.  

The table below identifies Employment by industry. The top five industry sectors in 
Washington County with the most employees, as of 2014, are Professional and Business 
Services (52,826), Trade, Transportation and Utilities (48,114), Manufacturing (47,175), 
Education and Health Services (33,106), and Health Care and Social Assistance (27,915). 
While Washington County has some basic industries, such as Manufacturing; four out of 
their five largest industrial sectors are of the non-basic nature and thus they rely on local 
sales and services. Trending towards basic industries can lead to higher community 
resilience.  

Key Resources 

 Commercial facilities: The Washington County Visitors Association boasts shopping 
as a major attraction. Oregon has no sales tax and the Metro Region is easily 
accessible by residents of Washington State. There are several well- developed 
shopping destinations in the county including Washington Square Mall, Streets of 
Tanasbourne, Bridgeport Village Mall, and Cedar Hills Crossing. 

 Critical manufacturing: Washington County is home to a number of large 
technology companies including Intel and Tektronix. These campuses have both 
software development and manufacturing components. 
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Table C-18 Total Employment by Industry 2015, Expected Growth 2024 

 
Source: Oregon Employment Department, “2010 and 2015 Covered Employment and Wages Summary Reports” 
and “Regional Employment Projections by Industry & Occupation 2014-2024”. http://www.qualityinfo.org. 
Accessed March 2016.  

High Revenue Sectors 

In 2012, the three sectors with the highest revenue were Retail Trade, Wholesale Trade, and 
Manufacturing. The table below shows the revenue generated by each economic sector 
(Note: not all sectors are reported). All of the sectors combined generated more than $2 
billion in revenue for the county.  

Washington County relies on both basic and non-basic sector industries and it is important 
to consider the effects each may have on the economy following a disaster. Basic sector 
businesses have a multiplier effect on a local economy that can spur the creation of new 
jobs, some of which may be non-basic. The presence of basic sector jobs can help speed the 
local recovery; however, if basic sector production is hampered by a natural hazard event, 
the multiplier effect could be experienced in reverse. In this case, a decrease in basic sector 
purchasing power results in lower profits and potential job losses for the non-basic 
businesses that are dependent on them. 

Jurisdiction Firms Employment

Percent 

Employment

Average

Wage

Total Payroll Employment 18,044 274,846 100% 65,610$         17% 15%

Total Private 17,736 252,287 92% 66,986$         19% 16%

Natural Resources and Mining 210 3,144 1% 32,266$         -3% 12%

Construction 1,502 13,133 5% 58,107$         25% 23%

Manufacturing 801 47,175 17% 108,242$       15% 8%

Trade, Transportation & Utilities 3,358 48,114 18% 47,712$         3% 13%

Wholesale Trade 1,531 12,832 5% 86,072$         -19% 13%

Retail Trade 1,547 30,941 11% 31,023$         12% 14%

Information 408 7,397 3% 90,290$         -5% 13%

Financial Activities 1,777 14,012 5% 63,354$         3% 6%

Professional and Business Services 3,777 52,826 19% 87,454$         56% 25%

Education and Health Services 2,055 33,106 12% 48,417$         16% 19%

Health Care and Social Assistance 1,765 27,915 10% 50,800$         17% 20%

Leisure and Hospitality 1,399 24,005 9% 18,977$         23% 19%

Accomodations and Food Services 1,181 20,183 7% 18,880$         25% 20%

Other Services 2,388 9,326 3% 42,581$         28% 13%

Unclassified 57 45 0% 51,263$         -37%  - 

Government 307 22,558 8% 50,220$         0% 6%

Federal 31 759 0% 70,672$         -23% -4%

State 40 3,247 1% 43,049$         23% 5%

State Health Care and Social Assistance 8 1,699 1% 27,122$         58%  - 

Local 236 18,551 7% 50,641$         -2% 8%

Local Government Educational Services 137 10,244 4% 45,415$         -6% 10%

2015 Percent 

Change in 

Employment 

Employment

Forecast^

(2014-2024)



 

Washington County NHMP February 2017 Page C-27 

Table C-19 Revenue of Top Sectors in Washington County (Employer) 

  
Source: U.S. Census Bureau, 2012 Economic Census, Table EC1200A1.The Manufacturing 
sector was the third largest revenue generator, generating $13.5 billion. It is highly 
dependent upon the transportation network in order to access supplies and send finished 
products to outside markets. As a base industry, manufacturers are not dependent on local 
markets for sales, which contribute to the economic resilience of this sector. 

Wholesale Trade generated nearly about $8.7 billion. Wholesale Trade is closely linked with 
retail trade but it has a broader client base, with local and non-local businesses as the 
typical clientele. Local business spending will be likely to diminish after a natural disaster, as 
businesses repair their properties and wait for their own retail trades to increase. Distanced 
clients may have difficulty reaching the local wholesalers due to transportation disruptions 
from a natural disaster.  

The Retail Trade sector generated $8.4 billion, making it the largest earning sector in 
Washington County. The Retail Trade sector typically relies on local residents and tourists 
and their discretionary spending ability. Residents’ discretionary spending diminishes after a 
natural disaster when they must pay to repair their homes and properties. In this situation, 
residents will likely concentrate their spending on essential items that would benefit some 
types of retail (e.g., grocery) but hurt others (e.g., gift shops). The potential income from 
tourists also diminishes after a natural disaster as people are deterred from visiting the 
impacted area. Retail trade is also largely dependent on wholesale trade and the 
transportation network for the delivery of good for sale. Disruption of the transportation 
system could have severe consequences for retail businesses. In summary, depending on 
the type and scale, a disaster could affect specific segments of retail trade, or all segments. 

In the event that any of these primary sectors are impacted by a disaster, Washington 
County may experience a significant disruption of economic productivity.  

Future Employment in Industry  

Between 2010 and 2015 the sectors that experienced the largest percent growth were state 
health care and social assistance (58%), professional and business services (56%), other 
services (28%), accommodations and food services (25%), and construction (25%). Some of 
these sectors often require more training and education, while others require less education 
and have lower wages. Table C-9 shows that the number of residents making between 

Sector Meaning  (NAICS code)

Sector Revenue 

($1,000)

Percent of Total 

Revenue

Manufacturing 13,525,848$              33.4%

Wholesale trade 8,667,640$                 21.4%

Retail trade 8,389,744$                 20.7%

Health care and social assistance 3,238,074$                 8.0%

Professional, scientific, and technical services 1,788,361$                 4.4%

Administrative and support and waste management and remediation services 1,390,697$                 3.4%

Real estate and rental and leasing 1,207,142$                 3.0%

Accommodation and food services 970,572$                    2.4%

Transportation and warehousing 544,931$                    1.3%

Other services (except public administration) 530,158$                    1.3%

Arts, entertainment, and recreation 188,754$                    0.5%

Educational services 99,322$                       0.2%

Total 40,441,921$              100%
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$100,000 and $200,000 declined by 1.2% while those making under $15,000 increase by 
1.5%. Manufacturing and Professional and Business Services are among the highest 
employers, fastest growing, and have the highest average wages.  

Sectors that are anticipated to be major employers in the future also warrant special 
attention in the hazard mitigation planning process. As shown in Table C-18, between 2014 
and 2024, the largest employment growth is anticipated within Professional and Business 
Services (25%), Construction (23%), Health Care and Social Assistance (20%), 
Accommodations and Food Services (20%), and Education and Health Services (19%).21 
Retail Trade and Wholesale Trade are expected to increase by 13% and 14% respectively, 
while manufacturing is expected to increase by 8%.  

Synthesis 

The current and anticipated financial conditions of a community are strong determinants of 
community resilience, as a strong and diverse economic base increases the ability of 
individuals, families and the community to absorb disaster impacts for a quick recovery. 
Because Professional and Business Services, Construction, Health Care and Social Assistance, 
Education and Health Services, and Manufacturing are key to post-disaster recovery efforts, 
the region is bolstered by its major employment sectors. The county’s economy is expected 
to grow by 2024, with much of the growth within the industries of construction, professional 
and business services, and education and health services industries. It is important to 
consider what might happen to the county economy if the largest revenue generators and 
employers are impacted by a disaster. Areas with less income equality, particularly in the 
smaller cities, higher housing costs, and overall low economic diversity are factors that may 
contribute to slower recovery from a disaster. 

  

                                                           
21 Oregon Employment Department, “Employment Projections by Industry and Occupations: 2012-2022 Oregon 
and Regional Summary”, http://qualityinfo.org/pubs/projections/projections.pdf, accessed October 2014. 

http://qualityinfo.org/pubs/projections/projections.pdf
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Built Environment Capacity 

Built Environment capacity refers to the built environment and infrastructure that supports 
the community. The various forms, quantity, and quality of built capital mentioned above 
contribute significantly to community resilience. Physical infrastructures, including utility 
and transportation lifelines, are critical during a disaster and are essential for proper 
functioning and response. The lack or poor condition of infrastructure can negatively affect 
a community’s ability to cope, respond and recover from a natural disaster. Following a 
disaster, communities may experience isolation from surrounding cities and counties due to 
infrastructure failure. These conditions force communities to rely on local and immediately 
available resources. 

Land Use and Development Patterns 

One significant way in which Washington County residents can increase or decrease their 
vulnerability to natural hazards is through development patterns. The way in which land is 
used – is it a parking lot or maintained as a open space – will determine how closely the 
man-made systems of transportation, economy, etc, interact with the natural environment. 
All patterns of development, density as well as sprawl, bring separate sets of challenges for 
hazard mitigation. Current land use in Washington County includes urban development, 
high-tech industries, agriculture and farming activities, forests, rural residential, and 
recreational uses. Urban development in the county is not only regulated by county 
ordinance, but also by the long-range planning conducted at the regional level by the 
elected regional government, Metro. Metro's primary mission is to manage growth in this 
region. By Oregon law, Metro is the organization that establishes, reviews, and amends the 
Urban Growth Boundary (UGB) that separates urban from rural land. Metro, in coordination 
with the Counties and Cites in the region, reviews the UGB and can adjust the boundary to 
accommodate employment, industrial, and residential land needed for development. 
Buildable lands within the UGB were intended to satisfy the demands of population and 
employment growth for a 20-year period. The most recent expansion of the UGB occurred 
in 2005. 

Future Development Areas 

Future residential development in Washington County will be contained in two large 
additions to the regional urban growth boundary, in Bull Mountain and North Bethany. The 
county is currently completing master plans, including development codes, for these two 
areas. While the areas remain in unincorporated Washington County and are not likely to 
incorporate in the foreseeable future, they will house a larger portion of the county’s future 
growth in mixed-use communities as the population grows. The county has been proactively 
addressing natural hazard risk in these planning processes. They have identified steep 
slopes, floodplains, and other risks, and concept planning will account for these risks and 
restrict development from occurring in areas of known risk. Appendix F shows current maps 
for these two areas that identify areas where development should not occur. More detail on 
areas likely to experience future growth follows: 

 North Bethany was added into the regional Urban Grown Boundary in 2002. The 
area is undergoing concept planning and the county is working with stakeholders to 
identify land use designations. In 2009 the county began developing ordinances and 
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identifying funding strategies to implement the plans for parks, open space, schools, 
infrastructure, and neighborhood services 

 Bull Mountain is an unincorporated community in the southeast corner of 
Washington County. The area lies within the regional urban growth boundary and 
Tigard has considered annexation of the community on several occasions, though 
local residents generally have resisted. The area has steep grading which causes 
concern for county staff and residents particularly in regards to landslides as a result 
of earthquake or heavy rain. 

 Urban and Rural Reserves have been designated throughout the Metro region. The 
three county governments and the Metro Regional government agreed to set aside 
land for either: 1) incorporation into the Urban Growth Boundary in the future, or 2) 
preservation as agricultural, forest, or natural land. The areas are shown in Figure C-
6. 

o Urban reserve means lands outside an urban growth boundary that will 
provide for: (a) future expansion over a long-term period; and (b) the cost-
effective provision of public facilities and services within the area when the 
lands are included within the urban growth boundary. 

o Rural reserve means land reserved to provide long-term protection for 
agriculture, forestry or important natural landscape features that limit 
urban development or help define appropriate natural boundaries of 
urbanization, including plant, fish and wildlife habitat, steep slopes and 
floodplains. 

Figure C-6 Urban and Rural Reserve Map 

 

Source: Metro, Urban and Rural Reserve Planning Process, Washington County Map. 
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Regulatory Context 

Oregon land use laws require land outside Urban Growth Boundaries (UGBs) to be protected 
for farm, forest, and aggregate resource values. For the most part, this law limits the 
amount of development in the rural areas. However, the land use designation can change 
from resource protection in one of two ways: 

 The requested change could qualify as an exception to Statewide Planning Goals, in 
which case the city must demonstrate to the State that the change meets 
requirements for an exception. These lands, known as exception lands, are 
predominantly designated for residential use. 

 Resource land can also be converted to non-resource use when it can be 
demonstrated to Corvallis that the land is no longer suitable for farm or forest 
production. 

Local and state policies currently direct growth away from rural lands into UGBs, and, to a 
lesser extent, into rural communities. If development follows historical development trends, 
urban areas will expand their UGBs, rural unincorporated communities will continue to 
grow, and overall rural residential density will increase slightly with the bulk of rural lands 
kept in farm and forest use. The existing pattern of development in the rural areas, that of 
radiating out from the urban areas along rivers and streams is likely to continue. Most of the 
“easy to develop” land is already developed, in general leaving more constrained land such 
as land in the floodplains or on steep slopes to be developed in the future, perhaps 
increasing the rate at which development occurs in natural hazard areas. 

Since 1973, Oregon has maintained a strong statewide program for land use planning. The 
foundation of that program is a set of 19 statewide planning goals that express the state's 
policies on land use and on related topics, such as citizen involvement, land use planning, 
and natural resources. 

Most of the goals are accompanied by "guidelines," which are suggestions about how a goal 
may be applied. Oregon's statewide goals are achieved through local comprehensive 
planning. State law requires each city and city to adopt a comprehensive plan and the 
zoning and land-division ordinances needed to put the plan into effect. The local 
comprehensive plans must be consistent with the statewide planning goals. Plans are 
reviewed for such consistency by the state's Land Conservation and Development 
Commission (LCDC). When LCDC officially approves a local government's plan, the plan is 
said to be "acknowledged." It then becomes the controlling document for land use in the 
area covered by that plan. 

Goal 7 

Goal 7: Areas Subject to Natural Disasters and Hazards has the overriding purpose to 
“protect people and property from natural hazards”. Goal 7 requires local governments to 
adopt comprehensive plans (inventories, policies and implementing measures) to reduce 
risk to people and property from natural hazards. Natural hazards include floods, landslides, 
earthquakes, tsunamis, coastal erosion, and wildfires. 
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To comply with Goal 7, local governments are required to respond to new hazard inventory 
information from federal or state agencies. The local government must evaluate the hazard 
risk and assess the: 

a) frequency, severity, and location of the hazard; 
b) effects of the hazard on existing and future development; 
c) potential for development in the hazard area to increase the frequency and severity 

of the hazard; and 
d) types and intensities of land uses to be allowed in the hazard area. 

Local governments must adopt or amend comprehensive plan policies and implementing 
measures to avoid development in hazard areas where the risk cannot be mitigated. In 
addition, the siting of essential facilities, major structures, hazardous facilities and special 
occupancy structures should be prohibited in hazard areas where the risk to public safety 
cannot be mitigated. The state recognizes compliance with Goal 7 for coastal and riverine 
flood hazards by adopting and implementing local floodplain regulations that meet the 
minimum National Flood Insurance Program (NFIP) requirements. 

In adopting plan policies and implementing measures for protection from natural hazards 
local governments should consider: 

a) the benefits of maintaining natural hazard areas as open space, recreation, and 
other low density uses; 

b) the beneficial effects that natural hazards can have on natural resources and the 
environment; and 

c) the effects of development and mitigation measures in identified hazard areas on 
the management of natural resources. 

Local governments should coordinate their land use plans and decisions with emergency 
preparedness, response, recovery and mitigation programs. Given the numerous waterways 
and forested lands throughout Corvallis, special attention should be given to problems 
associated with river bank erosion and potential for wild land/urban interface fires. 

Goal 7 guides local governments to give special attention to emergency access when 
considering development in identified hazard areas, including: 

a) Consider programs to manage stormwater runoff as a means to address flood and 
landslide hazards, 

b) Consider non-regulatory approaches to help implement the goal, 
c) When reviewing development requests in high hazard areas, require site specific 

reports, appropriate for the level and type of hazards. Site specific reports should 
evaluate the risk to the site, as well as the risk the proposed development may pose 
to other properties. 

d) Consider measures exceeding the National Flood Insurance Program. 

Housing 

In addition to location, the characteristics of the housing stock affect the level of risk posed 
by natural hazards. The table below identifies the types of housing most common 
throughout the county. Of particular interest are mobile homes, which account for about 
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2.7% of the housing in Washington County (12.2% in the smaller incorporated cities). Mobile 
homes are particularly vulnerable to certain natural hazards, such as windstorms, and 
special attention should be given to securing the structures, because they are more prone to 
wind damage than wood-frame construction.22 In other natural hazard events, such as 
earthquakes and floods, moveable structures like mobile homes are more likely to shift on 
their foundations and create hazardous conditions for occupants. Beaverton has the largest 
number (18,609), and greatest percentage (47.4%) of multi-family housing. 

Table C-20 Housing Profile 

 
Source: Social Explorer, Table 97, U.S. Census Bureau, 2010-2014 American Community Survey 
* The “other incorporated” cities include: Banks, Cornelius, Durham, Gaston, King City, and North Plains.  
^ Also includes boats, RVs, vans, etc. that are used as a residence. 
Note: the percentages listed in the table above do not reflect the number of structures that are built within 
special flood hazard areas, or that are at risk of seismic damage. 

Aside from location and type of housing, the year structures were built has implications. 
Seismic building standards were codified in Oregon building code starting in 1974; more 
rigorous building code standards were passed in 1993 that accounted for the Cascadia 
earthquake fault.23 Therefore, homes built before 1993 are more vulnerable to seismic 
events. Also in the 1970’s, FEMA began assisting communities with floodplain mapping as a 
response to administer the National Flood Insurance Act of 1968 and the Flood Disaster 
Protection Act of 1973. Upon receipt of floodplain maps, communities started to develop 
floodplain management ordinances to protect people and property from flood loss and 
damage.  

Regionally about 20% of the housing stock was built prior to 1970, before the 
implementation of floodplain management ordinances; however, Forest Grove has about 
one-third of its housing units built prior to 1970. Countywide, about 60% of the housing 
stock was built before 1990 and the codification of seismic building standards. 
Approximately 40% of the county’s housing stock was built after 1990; Hillsboro (61.3%) and 
Sherwood (81.1%) have the highest percentage of housing units built after 1990.  

                                                           
22 Ibid. 

23 State of Oregon Building Codes Division. Earthquake Design History: A summary of Requirements in the State 
of Oregon, February 7, 2012. http://www.oregon.gov/OMD/OEM/osspac/docs/history_seismic_codes_or.pdf 

Estimate Percent Estimate Percent Estimate Percent

Washington County 215,140 143,113 66.5% 65,990 30.7% 5,908 2.7%

Beaverton 39,224 20,359 51.9% 18,609 47.4% 256 0.7%

Forest Grove 8,089 5,140 63.5% 2,414 29.8% 535 6.6%

Hillsboro 35,865 22,473 62.7% 12,892 35.9% 462 1.3%

Sherwood 6,673 5,333 79.9% 1,146 17.2% 194 2.9%

Tigard 20,811 14,066 67.6% 6,657 32.0% 72 0.3%

Other Incorporated* 7,698 5,427 70.5% 1,334 17.3% 937 12.2%

Mobile Homes^Housing 

Units

Single Family Multi-Family
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Table C-21 Year Structure Built 

  
Source: U.S. Census Bureau, 2010-2014 American Community Survey, Table DP04 
* The “other incorporated” cities include: Banks, Cornelius, Durham, Gaston, King City, and North Plains.  

The National Flood Insurance Program’s (NFIP’s) Flood Insurance Rate Maps (FIRMs) 
delineate flood-prone areas. They are used to assess flood insurance premiums and to 
regulate construction so that in the event of a flood, damage minimized. The table below 
shows the initial and current FIRM effective dates for Washington County communities. For 
more information about the flood hazard, NFIP, and FIRMs, please refer to Flood Hazard 
section of the Risk Assessment. 

Infrastructure Profile  

Infrastructure and critical facilities are vital to the continued delivery of key governmental 
and private services as well as recovery efforts. The loss of these services may cause serious 
secondary impact as well as significantly hamper the public’s ability to recover from a 
disaster event. Homeland Security Presidential Directive 7 calls out seventeen sectors as 
Critical Infrastructure and Key Resources that are “essential to the nation’s security, public 
health and safety, economic vitality, and way of life.” This section identifies critical 
infrastructure and key resources in Washington County and includes resources emphasized 
in the survey of county residents. The sectors include: 

Agriculture and food: This is a primarily private sector industry but includes both imported / 
exported food as well and what is grown in the county. 

Banking and finance: For Washington County, this sector would include not only accounts 
payable /receivable and payroll, but social services provided to residents through 
community welfare programs. 

Chemical: Manufacturing and agricultural processes can often require the use of chemicals 
and substances that would harm residents if air or water resources were contaminated. 

Communications and Information technology: Phone lines, cell towers, broadcast internet, 
and radio and television signals are mediums for interpersonal connection, economic 
vitality, and emergency communications in the county. Survey respondents highlighted TV 
and radio as primary modes of communication. Additionally, and of importance to the 
region as much as to the county, weather stations such as the Doppler Radar site near 
northern county border, can be quickly cut off by fire or earthquake. In the case of a crisis, 
the ability to transmit information between responders and to residents can mean the 
difference between life and death. 

Number

Percent

of Total Number

Percent

of Total Number

Percent

of Total

Washington County 215,140 42,039 19.5% 78,603 36.5% 94,498 43.9%

Beaverton 39,224 7,372 18.8% 17,330 44.2% 14,522 37.0%

Forest Grove 8,089 2,535 31.3% 2,707 33.5% 2,847 35.2%

Hillsboro 35,865 4,654 13.0% 9,237 25.8% 21,974 61.3%

Sherwood 6,673 499 7.5% 761 11.4% 5,413 81.1%

Tigard 20,811 3,676 17.7% 9,691 46.6% 7,444 35.8%

Other Incorporated* 7,698 1,925 25.0% 2,574 33.4% 3,199 41.6%

Total

Housing

Units

Pre 1970 1970 to 1989 1990 or later
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Defense industrial base: The Oregon Military Department maintains armories in 
Washington County and the Oregon Army National Guard has units based in Tigard, 
Hillsboro, and Forest Grove. 

Emergency services: 911 call centers and police and fire stations provide first responders for 
most hazard events and often become the base of response operations during prolonged 
hazard events. Population distribution and service areas as well as the availability and 
duplication of resources at each station can play a role in determining how, where, and 
when response and recovery are effective. 

 Law Enforcement: 
o Washington County Sheriff’s Office Headquarters and Jail (215 SW Adams 

Avenue, Hillsboro) 
o Sheriff’s Office – East Precinct (3700 SW Murray Boulevard, Beaverton) 
o Sheriff’s Office – City of Cornelius (1355 N Barlow, Cornelius) 
o Hillsboro Police Department (see city addendum for more information) 
o Tigard Police Department (see city addendum for more information) 

 Fire Districts: 
o Tualatin Valley Fire and Rescue (21 stations) 
o Banks Fire District (3 stations) 
o Cornelius Fire District (1 station) 
o Forest Grove Fire and Rescue (2 stations) 
o Gaston Rural Fire District (1 station) 
o Hillsboro Fire and Rescue (5 stations) 
o Washington County Fire District #2 (2 stations) 

Energy: In Washington County, electrical and gas utilities are provided by both private 
companies and some smaller cooperatives. Organizing mitigation across these diverse 
organizational structures and philosophies will ensure that services are provided equitably, 
even if a hazard incident stresses the supply or demand. Critical infrastructure includes 
power substations, gas-lines, and both underground and above ground transmission lines. 

Governmental facilities: Every day, community leaders and residents rely on the buildings 
that house essential governmental functions: City Halls, Court Houses, public works 
buildings and more. Protecting and reinforcing these facilities will facilitate the return to 
“business as usual” after a hazard event. 

Schools: Schools are occupied by vulnerable younger populations and may also be used as 
emergency shelters during hazard events. The following school districts are within the 
county: 

 Banks School District (3 schools) 

 Beaverton School District (51 schools) 

 Forest Grove School District (10 schools) 

 Gaston School District (2 schools) 

 Hillsboro School District (37 schools) 

 Portland School District (2 schools) 

 Sherwood School District (8 schools) 

 Tigard-Tualatin School District (17 schools) 
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 West Linn-Wilsonville School District (17 schools) 

 Northwest Regional ESD (1 school) 

 47 private schools 

Healthcare and public health: Hospitals, clinics, and shelters often play a critical role in the 
immediate aftermath of a hazard incident in saving lives and keeping residents safe. In 
addition to satellite clinics, doctors’ offices, and urgent care facilities.  

 Hospitals:  
o Cedar Hills Hospital (10300 SW Eastridge Street, Portland)  
o Kaiser Westside Medical Center (19301 NW Venetian Drive, Hillsboro) 
o Legacy Meridian Park Hospital (19300 SW 65th Avenue, Tualatin) 
o Providence St. Vincent Medical Center (9205 SW Barnes Road, Beaverton) 
o Tuality Forest Grove (1809 Maple Street, Forest Grove) 
o Tuality Community Hospital (335 SE 8th Avenue, Hillsboro) 
o Metro West Ambulance 

 Assisted living facilities: 
o Beaverton – 11 facilities 
o Forest Grove – 8 facilities (1 memory care facility) 
o Hillsboro – 9 facilities 
o Portland – 6 facilities 
o Sherwood – 3 facilities 
o Tigard – 6 facilities 
o Tualatin – 5 facilities 
o West Linn – 2 facilities 
o Wilsonville – 4 facilities 

Postal and shipping: The Port of Portland supports air, rail, marine, and highway transport 
and shipping throughout the region and U.S. The Port operates the Hillsboro Airport as well. 

Transportation systems: Urban Washington County meets its current transportation needs 
through a mixture of municipal road systems, county roads, state and federal highways, and 
a regional transit system (Tri-Met). Major highways in the county include Interstate 5, State 
Highway 26, which runs from southeast to northwest, linking Portland to the coast, and 
State Highway 6, which branches off 26 and runs west to the coast. State Highway 217 is a 
bypass route that links Interstate 5 to Highway 26. State Highway 47 runs north south and 
links the western cities of Banks, Forest Grove, and Gaston to Columbia and Yamhill 
Counties. Tri- Met provides both bus and light rail service to the county and to the larger 
Portland metropolitan area. Cycling / pedestrian paths are used both for commuting and 
recreation and their bridges and overpasses connect communities in crucial ways. The 
Washington County Westside Light Rail is aligned in an east and west direction following 
Highways 26 and 217 to Beaverton and continues west to the Hillsboro Government Center. 
The MAX light rail system provides rail transit connections between Hillsboro and the east 
Portland suburb of Gresham. 

It is important to identify bottleneck points or parts of the transportation system that are 
more vulnerable to failure than others. Survey respondents voiced a concern about limited 
egress and access in some more rural parts of the county that could be cut off from 
emergency services with the loss of a single road or bridge. 



 

Washington County NHMP February 2017 Page C-37 

In Washington County, rail lines and bridges are more vulnerable to impacts from flood and 
earthquake as even minor shifts in their alignment can render them unusable and stop the 
flow of civilian and emergency service traffic on either side of the affected area. 

Water: In Washington County water resources are abundant yet fragile and can even be 
dangerous. Water resources are susceptible to pollution from runoff or toxic spills. Low rain 
years can increase the risk of drought in the summer while intense periods of rain can bring 
floods or landslides. Rivers and their tributaries can only be managed so much by dams and 
culverts. Responsible development in the floodplain and throughout the county that 
maintains and supports and natural drainage system can help protect water resources. 

2010 Survey respondents emphasized reservoirs and water treatment plants throughout the 
county as vital to their continued well-being. They noted that many of these facilities rely on 
power to pump and purify water or have storage tanks that sit vulnerable to earthquakes 
without retrofit or on unstable soil. Additionally, respondents called out the vulnerability of 
septic systems in more rural areas to power failures, severe weather, and earthquake. 

Physical infrastructure such as dams, levees, roads, bridges, railways and airports support 
Washington County communities and economies. Due to the fundamental role that physical 
infrastructure plays both in pre and post-disaster, they deserve special attention in the 
context of creating resilient communities. 

Utility systems such as potable water, wastewater, natural gas, telecommunications, and 
electric power are all networked systems. That is, they consist of nodes and links. Nodes are 
centers where something happens - such as a pumping plant, a treatment plant, a 
substation, a switching office and the like. Links are the connections (pipes or lines) between 
nodes. 

Dams: These critical infrastructure pieces not only protect water resources that are used for 
drinking, agriculture, and recreation, but they protect downstream development from 
inundation. Dams may also be multifunction, serving two or more of these purposes. 

The National Inventory of Dams, NID, which is maintained by the United States Army Corps 
of Engineers, is a database of approximately 76,000 dams in the United States. The NID does 
not include all dams in the United States. Rather, the NID includes dams that are deemed to 
have a high or significant hazard potential and dams deemed to pose a low hazard if they 
meet inclusion criteria based on dam height and storage volume. Low hazard potential dams 
are included only if they meet either of the following selection criteria:  

 exceeds 25 feet in height and 15 acre-feet of storage, or  

 exceeds 6 feet in height and 50-acre feet of storage.  

There are many thousands of dams too small to meet the NID selection criteria. However, 
these small dams are generally too small to have significant impacts if they fail and thus are 
generally not considered for purposes of risk assessment or mitigation planning. 

This NID potential hazard classification is solely a measure of the probable impacts if a dam 
fails. Thus, a dam classified as High Potential Hazard does not mean that the dam is unsafe 
or likely to fail. The level of risk (probability of failure) of a given dam is not even considered 
in this classification scheme. Rather, the High Potential Hazard classification simply means 
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that there are people at risk downstream from the dam in the inundation area, if the dam 
were to fail.  

Dams assigned the low hazard potential classification are those where failure or mis-
operation results in no probable loss of human life and low economic and/or environmental 
losses. Losses are principally limited to the dam owner’s property. 

Dams assigned to the significant hazard potential classification are those where failure or 
mis-operation results in no probable loss of human life but can cause economic loss, 
environmental damage, or disruption of lifeline facilities. Significant hazard potential dams 
are often located in predominantly rural or agricultural areas. 

Dams assigned to the high hazard potential classification are those where failure or mis-
operation will probably cause loss of human life. Failure of dams in the high classification 
will generally also result in economic, environmental or lifeline losses, but the classification 
is based solely on probable loss of life. 

Dam failures can occur at any time in a dam’s life; however, failures are most common when 
water storage for the dam is at or near design capacity. At high water levels, the water force 
on the dam is higher and several of the most common failure modes are more likely to 
occur. Correspondingly, for any dam, the probability of failure is much lower when water 
levels are substantially below the design capacity for the reservoir. 

For embankment dams, the most common failure mode is erosion of the dam during 
prolonged periods of rainfall and flooding. When dams are full and water inflow rates 
exceed the capacity of the controlled release mechanisms (spillways and outlet pipes), 
overtopping may occur. When overtopping occurs, scour and erosion of either the dam itself 
and/or of the abutments may lead to partial or complete failure of the dam. Especially for 
embankment dams, internal erosion, piping or seepage through the dam, foundation, or 
abutments can also lead to failure. For smaller dams, erosion and weakening of dam 
structures by growth of vegetation and burrowing animals is a common cause of failure. 

For embankment dams, earthquake ground motions may cause dams to settle or spread 
laterally. Such settlement does not generally lead, by itself, to immediate failure. However, 
if the dam is full, relatively minor amounts of settling may cause overtopping to occur, with 
resulting scour and erosion that may progress to failure. For any dam, improper design or 
construction or inadequate preparation of foundations and abutments can also cause 
failures. Improper operation of a dam, such as failure to open gates or valves during high 
flow periods can also trigger dam failure. For any dam, unusual hydrodynamic (water) forces 
can also initiate failure. Landslides into the reservoir, which may occur on their own or be 
triggered by earthquakes, may lead to surge waves which overtop dams or hydrodynamic 
forces which cause dams to fail under the unexpected load. Earthquakes can also cause 
seiches (waves) in reservoirs that may overtop or overload dam structures. In rare cases, 
high winds may also cause waves that overtop or overload dam structures. 

Concrete dams are also subject to failure due to seepage of water through foundations or 
abutments. Dams of any construction type are also subject to deliberate damage via 
sabotage or terrorism. For waterways with a series of dams, downstream dams are also 
subject to failure induced by the failure of an upstream dam. If an upstream dam fails, then 
downstream dams also fail due to overtopping or due to hydrodynamic forces. 
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Dam failures can occur rapidly and with little warning. Fortunately, most failures result in 
minor damage and pose little or no risk to life safety. However, the potential for severe 
damage still exists. The Oregon Water and Resources Department has inventoried all dams 
located in Oregon and Washington County. There are three dams categorized as high 
hazard; Key Lake located on a Tributary to McKay Creek, Trask River Barney Reservoir on the 
Middle Fork of the North Fork Trask River, and Scoggins located on Scoggins Creek (forming 
Haag Lake). There are also 15 dams categorized as significant hazard.  

Table C-22 Washington County Dam Inventory 

  
Source: Oregon water Resources Department, “Dam Inventory Query”  

Bridges: Because of earthquake risk, the seismic vulnerability of the county’s bridges is an 
important issue. Non-functional bridges can disrupt emergency operations, sever lifelines, 
and disrupt local and freight traffic. These disruptions may exacerbate local economic losses 
if industries are unable to transport goods. The county’s bridges are part of the state and 
interstate highway system that is maintained by the Oregon Department of Transportation 
(ODOT) or that are part of regional and local systems that are maintained by the region’s 
counties and cities. 

The bridges in Washington County require ongoing management and maintenance due to 
the age and types of bridges. Modern bridges, which require minimum maintenance and are 
designed to withstand earthquakes, consist of pre-stressed reinforced concrete structures 
set on deep steel piling foundations.  

Table C-23 Bridge Inventory 

  
Source: Oregon Department of Transportation, 2014; Oregon Department of Transportation (2013), Oregon’s 
Historic Bridge Field Guide  
Note: Di = ODOT bridges Identified as distressed with structural or other deficiencies; De = Non-ODOT bridge 
Identified with a structural deficiency or as functionally obsolete; D = Total od Di and De bridges; ST = 
Jurisdictional Subtotal; %D = Percent distressed (ODOT) and/or deficient bridges; * = ODOT bridge classifications 

Threat 

Potential

Number of 

Dams Dams (Rivers)

High 3
Kay Lake (Tributary to McKay Creek); Trask River Barney Reservoir 

(Middle Fork of North Fork Trask River); Scoggins (Scoggins Creek)

Significant 15

Hoefer-Pierson Reservoir (Christensen Creek); Dierickx, Maple 

Headquarters Reservoir (Tributary to Dairy Creek); Dober 

Reservoir (Davis Creek); Ettinger Pond (Gordon Creek); Lind 

Reservoir (Tributary to McKay Creek); Pierson-Upper, Unger-Bill 

Dam, Walters, Glenn #1 - Large, Walters, Glenn #5, Cook Reservoir 

(Wash), Tualatin Park, Burkhalter #2 (Tributary to Tualatin River); 

Jesse Enlargement; Paul Chobin Dam

Low 59  - 

Total 77  - 

Di ST %D* De ST %D De ST %D De ST %D D T %D

Oregon 610 2,718 22% 633 3,420 19% 160 614 26% 40 115 35% 1,443 6,769 21% 334

Region 2 154 549 28% 117 429 27% 64 182 35% 11 23 48% 346 1137 30% 76

Washington 27 120 24% 44 149 30% 5 34 15% 5 7 71% 81 302 27% 2

Historic 

Covered

State Owned County Owned City Owned Other Owned Area Total
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overlap and total (ST) is not used to calculate percent distressed, calculation for ODOT distressed bridges 
accounts for this overlap.  

The table above shows the structural condition of bridges in the region. A distressed bridge 
(Di) is a condition rating used by the Oregon Department of Transportation (ODOT) 
indicating that a bridge has been identified as having a structural or other deficiency, while a 
deficient bridge (De) is a federal performance measure used for non-ODOT bridges; the 
ratings do not imply that a bridge is unsafe.24 The table shows that the county has a lower 
percentage of bridges that are distressed and/ or deficient (27%), than does the state (21%). 
About 27% of the county and 35 % of the city owned bridges are distressed, compared to 
28% of State Owned (ODOT) bridges. 

The county along with ODOT has identified seismically vulnerable bridges. Records indicate 
that there are four seismically vulnerable county-owned bridges (#1211, #1331, #1343, and 
#1408). Nineteen other state-owned bridges were identified as seismically vulnerable by 
ODOT. 

Utility lifelines: are the resources that the public relies on daily, (i.e., electricity, fuel and 
communication lines). If these lines fail or are disrupted, the essential functions of the 
community can become severely impaired. Utility lifelines are closely related to physical 
infrastructure, (i.e., dams and power plants) as they transmit the power generated from 
these facilities.  

Washington County receives oil and gas from Alaska by way of the Puget Sound through 
pipelines and tankers. Most of the natural gas Oregon uses originates in Alberta, Canada. 
Northwest Natural Gas owns the main natural gas transmission pipeline. The network of 
transmission lines running through the county may be vulnerable to severe, but infrequent 
natural hazards, such as windstorm, winter storms, and earthquakes. 

Seismic lifeline routes help maintain transportation facilities for public safety and resilience 
in the case of natural disasters. Following a major earthquake, it is important for response 
and recovery agencies to know which roadways are most prepared for a major seismic 
event. The Oregon Department of Transportation has identified lifeline routes to provide a 
secure lifeline network of streets, highways, and bridges to facilitate emergency services 
response after a disaster.25  

System connectivity and key geographical features were used to identify a three-tiered 
seismic lifeline system. Routes identified as Tier 1 are considered to be the most significant 
and necessary to ensure a functioning statewide transportation network. The Tier 2 system 
provides additional connectivity to the Tier 1 system, it allows for direct access to more 
locations and increased traffic volume capacity. The Tier 3 lifeline routes provide additional 
connectivity to the systems provided by Tiers 1 and 2. 

The Lifeline Routes in the Portland Metro Geographic Zone consist of the following: 

                                                           
24 Oregon. Bridge Engineering Section (2012). 2012 Bridge Condition Report. Salem, Oregon: Bridge Section, 
Oregon Department. of Transportation. 

25 CH2MHILL, Prepared for Oregon Department of Transportation. Oregon Seismic Lifeline Routes Identification 
Project, Lifeline Selection Summary Report, May 15 2012. 
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 Tier I: Interstate 5 (excluding the section between the northern and southern I-405 
interchanges), I-405, I-205, and OR 99W from I-5 to OR 217 

 Tier II: I-84, I-5 between the northern and southern I-405 interchanges, US 26 from 
OR 217 to I-405 

 Tier III: OR 217, US 26 from I-5 to I-205, OR43 

Synthesis 

The planning considerations seemingly most significant for the county are contingency 
planning for medical resources and lifeline systems due to the imminent need for these 
resources. As mentioned above, functionality of hospitals and dependent care facilities are a 
significant priority in providing for Washington County residents. One factor that is critical to 
consider in planning is the availability of medical beds in local hospitals and dependent care 
facilities. In the event of a disaster, medical beds may be at a premium providing not just for 
the growing elderly population, but the entire county. Some of these facilities may run at 
almost full capacity on a daily basis, hospitals should consider medical surge planning and 
develop memorandums with surrounding counties for medical transport and treatment. 
Other facilities to consider are utility lifelines and transportation lifelines such as, airports, 
railways, roads and bridges with surrounding counties to acquire utility service and 
infrastructure repair.  

While these elements are traditionally recognized as part of response and recovery from a 
natural disaster, it is essential to start building relationships and establishing contractual 
agreements with entities that may be critical in supporting community resilience. 
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Community Connectivity Capacity 

Community connectivity capacity places strong emphasis on social structure, trust, norms, 
and cultural resources within a community. In terms of community resilience, these 
emerging elements of social and cultural capital will be drawn upon to stabilize the recovery 
of the community. Social and cultural capitals are present in all communities; however, it 
may be dramatically different from one city to the next as these capitals reflect the specific 
needs and composition of the community residents.  

Social Systems and Service Providers 

Social systems include community organizations and programs that provide social and 
community-based services, such as employment, health, senior and disabled services, 
professional associations and veterans’ affairs for the public. In planning for natural hazard 
mitigation, it is important to know what social systems exist within the community because 
of their existing connections to the public. Often, actions identified by the plan involve 
communicating with the public or specific subgroups within the population (e.g. elderly, 
children, low income, etc.). The county can use existing social systems as resources for 
implementing such communication-related activities because these service providers 
already work directly with the public on a number of issues, one of which could be natural 
hazard preparedness and mitigation. The presence of these services are more 
predominantly located in urbanized areas of the county, this is synonymous with the general 
urbanizing trend of local residents.  

The following is a brief explanation of how the communication process works and how the 
community’s existing social service providers could be used to provide natural hazard 
related messages to their clients.  

There are five essential elements for communicating effectively to a target audience:  

 The source of the message must be credible,  

 The message must be appropriately designed,  

 The channel for communicating the message must be carefully selected,  

 The audience must be clearly defined, and  

 The recommended action must be clearly stated and a feedback channel established 
for questions, comments and suggestions. 

Figure C-7 Communication Process 

  
Source: Adapted from the U.S. Environmental Protection Agency Radon Division’s outreach program 

Communication Process
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SBDC

Message
Business Continuity 

Planning
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Small Businesses
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(Evaluation)
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The following table provides a list of existing social systems within Washington County. The 
table provides information on each organization or program’s service area, types of services 
offered, populations served, and how the organization or program could be involved in 
natural hazard mitigation. The three involvement methods identified in the table are 
defined below: 

 Education and outreach – organization could partner with the community to 
educate the public or provide outreach assistance on natural hazard preparedness 
and mitigation. 

 Information dissemination – organization could partner with the community to 
provide hazard related information to target audiences. 

 Plan/project implementation – organization may have plans and/or policies that 
may be used to implement mitigation activities or the organization could serve as 
the coordinating or partner organization to implement mitigation actions.  

The information provided in the table can also be used to complete action item worksheets 
by identifying potential coordinating agencies and internal and external partners. 

Civic Engagement 

Civic engagement and involvement in local, state and national politics are important 
indicators of community connectivity. Those who are more invested in their community may 
have a higher tendency to vote in political elections. The 2012 Presidential General Election 
resulted in 80.7% voter turnout in the county as of November 16th, 2012.26 These results are 
relatively equal to voter participation reported across the State (82.8%).27 Other indicators 
such as volunteerism, participation in formal community networks and community 
charitable contributions are examples of other civic engagement that may increase 
community connectivity.  

Cultural Resources 

The cultural and historic heritage of a community is more than just tourist charm. For 
families that have lived in the county for generations and new resident alike, it is the unique 
places, stories, and annual events that make Washington County an appealing place to live. 
The cultural and historic assets in the county are both intangible benefits and obvious 
quality-of-life- enhancing amenities. Mitigation actions to protect these assets span many of 
the other systems already discussed. Some examples of that overlap could be seismic 
retrofit (preserving historic buildings and ensuring safety) or expanding protection of 
wetlands (protect water resources and beautify the county). 

As part of the public outreach survey, county residents catalogued numerous cultural and 
historic assets including: 

                                                           
26 Daily Ballot Return, http://www.Washingtonco.org/dailyballotreturn, accessed March 2013.  

27 Oregon Blue Book, Voter Participation. http://bluebook.state.or.us/state/elections/elections04.htm 
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Parks and recreational facilities: Powerline park, sports and recreation facilities at Portland 
Community College-Rock Creek campus. 

Environmental attractions: Lee Falls, Bar-T Bison ranch. 

Historic buildings and places: West Union Baptist Church, Imbrie Barn, Leedy Grange, 
Historic Market Building, the Hillsboro Courthouse, Jenkins Estate, Pioneer Cemetery, Native 
American Cultural sites, John Quincy Adams house. 

Public gathering places: Rock Creek campus, Cedar Mill library, Rock Creek Tavern. 

Community Stability 

Residential Geographic Stability 

Community stability is a measure of rootedness in place. It is hypothesized that resilience to 
a disaster stems in part from familiarity with place, not only for navigating the community 
during a crisis, but also accessing services and other supports for economic or social 
challenges.28 The table below estimates residential stability across the region. It is calculated 
by the number of people who have lived in the same house and those who have moved 
within the same county a year ago, compared to the percentage of people who have 
migrated into the region. Washington County overall has geographic stability rating of about 
82.3% (i.e., 82.3% of the population lived in the same house or moved within the county). 
The figures of community stability are relatively consistent across the region with the 
smaller cities having generally greater geographic stability. Countywide 3.4% of residents in 
2014 lived in a different Oregon county one year before; 4.2% lived outside of Oregon one 
year before.  

Table C-24 Regional Residential Stability 

  

Source: Social Explorer, Table 130, U.S. Census Bureau, 2010-2014 American Community Survey. 
* The “other incorporated” cities include: Banks, Cornelius, Durham, Gaston, King City, and North Plains.  

Homeownership 

Housing tenure describes whether residents rent or own the housing units they occupy. 
Homeowners are typically more financially stable but are at risk of greater property loss in a 

                                                           
28 Cutter, Susan, Christopher Burton, Christopher Emrich. “Disaster Resilience Indicators for Benchmarking 
Baseline Conditions”. Journal of Homeland Security and Emergency Management.  

Jurisdiction Population

Geographic

Stability

From Different

County in Oregon

From Outside

Oregon

Washington County 540,380 82.3% 3.4% 4.2%

Beaverton 91,299 78.2% 4.2% 6.2%

Forest Grove 21,759 77.8% 2.5% 4.4%

Hillsboro 94,249 79.2% 3.2% 5.1%

Sherwood 18,473 88.8% 4.1% 1.3%

Tigard 49,019 83.6% 4.1% 3.6%

Other Incorporated* 20,765 83.9% 2.1% 3.0%
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post-disaster situation. People may rent because they choose not to own, they do not have 
the financial resources for home ownership, or they are transient.  

Collectively, about 61% of the occupied housing units in Washington County are owner-
occupied; about 39% are renter occupied. The smaller incorporated cities (76.2%) have the 
highest rate of owner-occupied units. Beaverton (52.2%) and Hillsboro (46.5%) have the 
highest rate of renter-occupied households. Beaverton (5.3%) and Hillsboro (5.3%) have the 
highest vacancy rates within the county. In addition, seasonal or recreational housing 
accounts for approximately 0.6% of the county’s housing stock (1.2% in Hillsboro). 29 

Table C-25 Housing Tenure and Vacancy 

Source: Social Explorer, Table 94, U.S. Census Bureau, 2010-2014 American Community Survey, Table B25004. 
^ = Functional vacant units, computed after removing seasonal, recreational, or occasional housing units from 
vacant housing units. 
* The “other incorporated” cities include: Banks, Cornelius, Durham, Gaston, King City, and North Plains.  

According to Cutter, wealth increases resiliency and recovery from disasters. Renters often 
do not have personal financial resources or insurance to assist them post-disaster. On the 
other hand, renters tend to be more mobile and have fewer assets at risk of natural 
hazards.30 In the most extreme cases, renters lack sufficient shelter options when lodging 
becomes uninhabitable or unaffordable post-disaster. 

Synthesis 

Washington County has distinct social and cultural resources that work in favor to increase 
community connectivity and resilience. Sustaining social and cultural resources, such as 
social services and cultural events, may be essential to preserving community cohesion and 
a sense of place. The presence of larger communities makes additional resources and 
services available for the public. However, it is important to consider that these amenities 
may not be equally distributed to the rural portions of the county and may produce 
implications for recovery in the event of a disaster.  

In the long-term, it may be of specific interest to the county to evaluate community stability. 
A community experiencing instability and low homeownership may hinder the effectiveness 
of social and cultural resources, distressing community coping and response mechanisms. 

                                                           
29 U.S. Census Bureau, 2010-2014 American Community Survey, Table DP04 and Table B25004. 
30 Cutter, S. L. (2003). Social Vulnerability to Environmental Hazards. Social Science Quarterly. 

Estimate Percent Estimate Percent Estimate Percent

Washington County 203,901 123,661 60.6% 80,240 39.4% 9,892 4.6%

Beaverton 37,028 17,701 47.8% 19,327 52.2% 2,072 5.3%

Forest Grove 7,686 4,513 58.7% 3,173 41.3% 377 4.7%

Hillsboro 33,559 17,943 53.5% 15,616 46.5% 1,886 5.3%

Sherwood 6,532 4,885 74.8% 1,647 25.2% 98 1.5%

Tigard 19,694 12,026 61.1% 7,668 38.9% 948 4.6%

Other Incorporated* 7,266 5,540 76.2% 1,726 23.8% 0 0.0%

Vacant^

Total 

Occupied 

Units

Owner-occupied Renter-occupied
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Political Capacity 

Political capacity is recognized as the government and planning structures established 
within the community. In terms of hazard resilience, it is essential for political capital to 
encompass diverse government and non-government entities in collaboration; as disaster 
losses stem from a predictable result of interactions between the physical environment, 
social and demographic characteristics and the built environment.31 Resilient political capital 
seeks to involve various stakeholders in hazard planning and works towards integrating the 
Natural Hazard Mitigation Plan with other community plans, so that all planning approaches 
are consistent. 

Regulatory Context: Oregon Statewide Planning Goal 732 

Since 1973, Oregon has maintained a strong statewide program for land use planning. The 
foundation of that program is a set of 19 statewide planning goals that express the state's 
policies on land use and on related topics, such as citizen involvement, land use planning, 
and natural resources. 

Most of the goals are accompanied by "guidelines," which are suggestions about how a goal 
may be applied. Oregon's statewide goals are achieved through local comprehensive 
planning. State law requires each city and county to adopt a comprehensive plan and the 
zoning and land-division ordinances needed to put the plan into effect. The local 
comprehensive plans must be consistent with the statewide planning goals. Plans are 
reviewed for such consistency by the state's Land Conservation and Development 
Commission (LCDC). When LCDC officially approves a local government's plan, the plan is 
said to be "acknowledged." It then becomes the controlling document for land use in the 
area covered by that plan. 

Statewide Planning Goal 7 

Goal 7: Areas Subject to Natural Disasters and Hazards has the overriding purpose to 
“protect people and property from natural hazards.” Goal 7 requires local governments to 
adopt comprehensive plans (inventories, policies and implementing measures) to reduce 
risk to people and property from natural hazards. Natural hazards include floods, landslides, 
earthquakes, tsunamis, coastal erosion, and wildfires. 

To comply with Goal 7, local governments are required to respond to new hazard inventory 
information from federal or state agencies.   The local government must evaluate the hazard 
risk and assess the: 

 frequency, severity, and location of the hazard; 

 effects of the hazard on existing and future development; 

 potential for development in the hazard area to increase the frequency and severity 
of the hazard; and 

 types and intensities of land uses to be allowed in the hazard area. 

                                                           
31 Mileti, D. 1999. Disaster by Design: a Reassessment of Natural Hazards in the United States. Washington D.C.: 
Joseph Henry Press. 

32 Adapted from Hillsboro NHMP (2008) 
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Local governments must adopt or amend comprehensive plan policies and implementing 
measures to avoid development in hazard areas where the risk cannot be mitigated. In 
addition, the siting of essential facilities, major structures, hazardous facilities and special 
occupancy structures should be prohibited in hazard areas where the risk to public safety 
cannot be mitigated. The state recognizes compliance with 

Goal 7 for coastal and riverine flood hazards by adopting and implementing local floodplain 
regulations that meet the minimum National Flood Insurance Program (NFIP) requirements. 

Goal 7 Planning Guidelines 

 In adopting plan policies and implementing measures for protection from natural 
hazards, local governments should consider: 

o the benefits of maintaining natural hazard areas as open space, recreation, 
and other low density uses; 

o the beneficial effects that natural hazards can have on natural resources 
and the environment; and 

o the effects of development and mitigation measures in identified hazard 
areas on the management of natural resources. 

 Local governments should coordinate their land use plans and decisions with 
emergency preparedness, response, recovery and mitigation programs. For 
Hillsboro, such coordination includes Washington County and nearby cities. 

Goal 7 Implementation Guidelines 

Goal 7 guides local governments to give special attention to emergency access when 
considering development in identified hazard areas. 

 Consider programs to manage stormwater runoff as a means to address flood and 
landslide hazards. 

 Consider non-regulatory approaches to help implement the goal. 

 When reviewing development requests in high-hazard areas, require site. specific 
reports, appropriate for the level and type of hazard. Reports should evaluate the 
risk to the site, as well as the risk the proposed development may pose to other 
properties. 

 Consider measures exceeding the National Flood Insurance Program. 

Existing Plans and Policies 

Communities often have existing plans and policies that guide and influence land use, land 
development, and population growth. Such existing plans and policies can include 
comprehensive plans, zoning ordinances, and technical reports or studies. Plans and policies 
already in existence have support from local residents, businesses and policy makers. Many 
land-use, comprehensive, and strategic plans get updated regularly, and can adapt easily to 
changing conditions and needs.33 

                                                           
33 Burby, Raymond J., ed. 1998. Cooperating with Nature: Confronting Natural Hazards with Land-Use Planning 
for Sustainable Communities. 
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The Washington County NHMP includes a range of recommended action items that, when 
implemented, will reduce the county’s vulnerability to natural hazards. Many of these 
recommendations are consistent with the goals and objectives of the county’s existing plans 
and policies. Linking existing plans and policies to the NHMP helps identify what resources 
already exist that can be used to implement the action items identified in the plan. 
Implementing the natural hazards mitigation plan’s action items through existing plans and 
policies increases their likelihood of being supported and getting updated, and maximizes 
the county’s resources. In addition to the plans listed below the county and incorporated 
cities also have zoning ordinances (including floodplain development regulations) and 
building regulations. 

Existing plans that can incorporate mitigation actions include the: 

 Comprehensive Framework Plan for the Urban Area 

 Emergency Operations Plan 

 Rural Natural Resource Plan 

 Community Plans (Sherwood, Cedar Hills, Aloha-Reedville-Cooper Mountain, 
Bethany, West Union, Bull Mountain, Sunset West, Raleigh Hills-Garden Home, 
Metzger-Progress, East Hillsboro, West Tigard) 

 Transportation Plan 

 Capital Improvement Projects 

 Public Facilities Plan 

For more information on these plans see the county website.  

 

http://www.co.washington.or.us/LUT/Divisions/LongRangePlanning/Publications/index.cfm
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Appendix D: 
Economic Analysis of 

 Natural Hazard Mitigation Projects 

This appendix was developed by the Oregon Partnership for Disaster Resilience at the 
University of Oregon’s Community Service Center.  It has been reviewed and accepted by 
the Federal Emergency Management Agency as a means of documenting how the 
prioritization of actions shall include a special emphasis on the extent to which benefits are 
maximized according to a cost benefit review of the proposed projects and their associated 
costs. 

The appendix outlines three approaches for conducting economic analyses of natural hazard 
mitigation projects.  It describes the importance of implementing mitigation activities, 
different approaches to economic analysis of mitigation strategies, and methods to calculate 
costs and benefits associated with mitigation strategies.  Information in this section is 
derived in part from: The Interagency Hazards Mitigation Team, State Hazard Mitigation 
Plan, (Oregon Military Department – Office of Emergency Management, 2000), and Federal 
Emergency Management Agency Publication 331, Report on Costs and Benefits of Natural 
Hazard Mitigation.  This section is not intended to provide a comprehensive description of 
benefit/cost analysis, nor is it intended to evaluate local projects.  It is intended to (1) raise 
benefit/cost analysis as an important issue, and (2) provide some background on how 
economic analysis can be used to evaluate mitigation projects. 

Why Evaluate Mitigation Strategies? 

Mitigation activities reduce the cost of disasters by minimizing property damage, injuries, 
and the potential for loss of life, and by reducing emergency response costs, which would 
otherwise be incurred.  Evaluating possible natural hazard mitigation activities provides 
decision-makers with an understanding of the potential benefits and costs of an activity, as 
well as a basis upon which to compare alternative projects. 

Evaluating mitigation projects is a complex and difficult undertaking, which is influenced by 
many variables.  First, natural disasters affect all segments of the communities they strike, 
including individuals, businesses, and public services such as fire, police, utilities, and 
schools.  Second, while some of the direct and indirect costs of disaster damages are 
measurable, some of the costs are non-financial and difficult to quantify in dollars.  Third, 
many of the impacts of such events produce “ripple-effects” throughout the community, 
greatly increasing the disaster’s social and economic consequences. 

While not easily accomplished, there is value, from a public policy perspective, in assessing 
the positive and negative impacts from mitigation activities, and obtaining an instructive 
benefit/cost comparison.  Otherwise, the decision to pursue or not pursue various 
mitigation options would not be based on an objective understanding of the net benefit or 
loss associated with these actions. 
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What are some Economic Analysis Approaches for 
Evaluating Mitigation Strategies? 

The approaches used to identify the costs and benefits associated with natural hazard 
mitigation strategies, measures, or projects fall into three general categories: benefit/cost 
analysis, cost-effectiveness analysis and the STAPLE/E approach.  The distinction between 
the three methods is outlined below: 

Benefit/Cost Analysis 

Benefit/cost analysis is a key mechanism used by the state Oregon Military Department – 
Office of Emergency Management (OEM), the Federal Emergency Management Agency, and 
other state and federal agencies in evaluating hazard mitigation projects, and is required by 
the Robert T. Stafford Disaster Relief and Emergency Assistance Act, Public Law 93-288, as 
amended. 

Benefit/cost analysis is used in natural hazards mitigation to show if the benefits to life and 
property protected through mitigation efforts exceed the cost of the mitigation activity.  
Conducting benefit/cost analysis for a mitigation activity can assist communities in 
determining whether a project is worth undertaking now, in order to avoid disaster-related 
damages later.  Benefit/cost analysis is based on calculating the frequency and severity of a 
hazard, avoiding future damages, and risk.  In benefit/cost analysis, all costs and benefits are 
evaluated in terms of dollars, and a net benefit/cost ratio is computed to determine 
whether a project should be implemented.  A project must have a benefit/cost ratio greater 
than 1 (i.e., the net benefits will exceed the net costs) to be eligible for FEMA funding. 

Cost-Effectiveness Analysis 

Cost-effectiveness analysis evaluates how best to spend a given amount of money to 
achieve a specific goal.  This type of analysis, however, does not necessarily measure costs 
and benefits in terms of dollars.  Determining the economic feasibility of mitigating natural 
hazards can also be organized according to the perspective of those with an economic 
interest in the outcome.  Hence, economic analysis approaches are covered for both public 
and private sectors as follows. 

Investing in Public Sector Mitigation Activities 

Evaluating mitigation strategies in the public sector is complicated because it involves 
estimating all of the economic benefits and costs regardless of who realizes them, and 
potentially to a large number of people and economic entities.  Some benefits cannot be 
evaluated monetarily, but still affect the public in profound ways.  Economists have 
developed methods to evaluate the economic feasibility of public decisions which involve a 
diverse set of beneficiaries and non-market benefits. 

Investing in Private Sector Mitigation Activities 

Private sector mitigation projects may occur on the basis of one or two approaches: it may 
be mandated by a regulation or standard, or it may be economically justified on its own 
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merits.  A building or landowner, whether a private entity or a public agency, required to 
conform to a mandated standard may consider the following options: 

1. Request cost sharing from public agencies; 

2. Dispose of the building or land either by sale or demolition; 

3. Change the designated use of the building or land and change the hazard mitigation 
compliance requirement; or 

4. Evaluate the most feasible alternatives and initiate the most cost effective hazard 
mitigation alternative. 

The sale of a building or land triggers another set of concerns.  For example, real estate 
disclosure laws can be developed which require sellers of real property to disclose known 
defects and deficiencies in the property, including earthquake weaknesses and hazards to 
prospective purchases.  Correcting deficiencies can be expensive and time consuming, but 
their existence can prevent the sale of the building.  Conditions of a sale regarding the 
deficiencies and the price of the building can be negotiated between a buyer and seller. 

STAPLE/E Approach 

Considering detailed benefit/cost or cost-effectiveness analysis for every possible mitigation 
activity could be very time consuming and may not be practical.  There are some alternate 
approaches for conducting a quick evaluation of the proposed mitigation activities which 
could be used to identify those mitigation activities that merit more detailed assessment.  
One of those methods is the STAPLE/E approach. 

Using STAPLE/E criteria, mitigation activities can be evaluated quickly by steering 
committees in a synthetic fashion.  This set of criteria requires the committee to assess the 
mitigation activities based on the Social, Technical, Administrative, Political, Legal, Economic 
and Environmental (STAPLE/E) constraints and opportunities of implementing the particular 
mitigation item in your community.  The second chapter in FEMA’s How-To Guide 
“Developing the Mitigation Plan – Identifying Mitigation Actions and Implementation 
Strategies” as well as the “State of Oregon’s Local Natural Hazard Mitigation Plan: An 
Evaluation Process” outline some specific considerations in analyzing each aspect.  The 
following are suggestions for how to examine each aspect of the STAPLE/E approach from 
the “State of Oregon’s Local Natural Hazard Mitigation Plan: An Evaluation Process.” 

Social: Community development staff, local non-profit organizations, or a local planning 
board can help answer these questions. 

 Is the proposed action socially acceptable to the community? 

 Are there equity issues involved that would mean that one segment of the 
community is treated unfairly? 

 Will the action cause social disruption? 

Technical: The city or county public works staff, and building department staff can help 
answer these questions. 
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 Will the proposed action work? 

 Will it create more problems than it solves? 

 Does it solve a problem or only a symptom? 

 Is it the most useful action in light of other community goals? 

Administrative: Elected officials or the city or county administrator, can help answer these 
questions. 

 Can the community implement the action? 

 Is there someone to coordinate and lead the effort? 

 Is there sufficient funding, staff, and technical support available? 

 Are there ongoing administrative requirements that need to be met? 

Political: Consult the mayor, city council or city board of commissioners, city or county 
administrator, and local planning commissions to help answer these questions. 

 Is the action politically acceptable? 

 Is there public support both to implement and to maintain the project? 

Legal: Include legal counsel, land use planners, risk managers, and city council or county 
planning commission members, among others, in this discussion. 

 Is the community authorized to implement the proposed action?  Is there a clear 
legal basis or precedent for this activity? 

 Are there legal side effects?  Could the activity be construed as a taking? 

 Is the proposed action allowed by the comprehensive plan, or must the 
comprehensive plan be amended to allow the proposed action? 

 Will the community be liable for action or lack of action? 

 Will the activity be challenged? 

Economic: Community economic development staff, civil engineers, building department 
staff, and the assessor’s office can help answer these questions. 

 What are the costs and benefits of this action? 

 Do the benefits exceed the costs? 

 Are initial, maintenance, and administrative costs taken into account? 

 Has funding been secured for the proposed action?  If not, what are the potential 
funding sources (public, non-profit, and private?) 

 How will this action affect the fiscal capability of the community? 
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 What burden will this action place on the tax base or local economy? 

 What are the budget and revenue effects of this activity? 

 Does the action contribute to other community goals, such as capital improvements 
or economic development? 

 What benefits will the action provide? (This can include dollar amount of damages 
prevented, number of homes protected, credit under the CRS, potential for funding 
under the HMGP or the FMA program, etc.) 

Environmental: Watershed councils, environmental groups, land use planners and natural 
resource managers can help answer these questions. 

 How will the action impact the environment? 

 Will the action need environmental regulatory approvals? 

 Will it meet local and state regulatory requirements? 

 Are endangered or threatened species likely to be affected? 

The STAPLE/E approach is helpful for doing a quick analysis of mitigation projects.  Most 
projects that seek federal funding and others often require more detailed benefit/cost 
analyses. 

When to use the Various Approaches 

It is important to realize that various funding sources require different types of economic 
analyses.  The following figure is to serve as a guideline for when to use the various 
approaches. 

Figure D-1 Economic Analysis Flowchart 

 
 Source: Oregon Partnership for Disaster Resilience. 2005. 
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Implementing the Approaches 

Benefit/cost analysis, cost-effectiveness analysis, and the STAPLE/E are important tools in 
evaluating whether or not to implement a mitigation activity.  A framework for evaluating 
mitigation activities is outlined below.  This framework should be used in further analyzing 
the feasibility of prioritized mitigation activities. 

1. Identify the Activities 

Activities for reducing risk from natural hazards can include structural projects to enhance 
disaster resistance, education and outreach, and acquisition or demolition of exposed 
properties, among others.  Different mitigation projects can assist in minimizing risk to 
natural hazards, but do so at varying economic costs. 

2. Calculate the Costs and Benefits 

Choosing economic criteria is essential to systematically calculating costs and benefits of 
mitigation projects and selecting the most appropriate activities.  Potential economic 
criteria to evaluate alternatives include: 

 Determine the project cost.  This may include initial project development costs, and 
repair and operating costs of maintaining projects over time. 

 Estimate the benefits.  Projecting the benefits, or cash flow resulting from a project 
can be difficult.  Expected future returns from the mitigation effort depend on the 
correct specification of the risk and the effectiveness of the project, which may not 
be well known.  Expected future costs depend on the physical durability and 
potential economic obsolescence of the investment.  This is difficult to project.  
These considerations will also provide guidance in selecting an appropriate salvage 
value.  Future tax structures and rates must be projected.  Financing alternatives 
must be researched, and they may include retained earnings, bond and stock issues, 
and commercial loans. 

 Consider costs and benefits to society and the environment.  These are not easily 
measured, but can be assessed through a variety of economic tools including 
existence value or contingent value theories.  These theories provide quantitative 
data on the value people attribute to physical or social environments.  Even without 
hard data, however, impacts of structural projects to the physical environment or to 
society should be considered when implementing mitigation projects. 

 Determine the correct discount rate.  Determination of the discount rate can just be 
the risk-free cost of capital, but it may include the decision maker’s time preference 
and also a risk premium.  Including inflation should also be considered. 

3. Analyze and Rank the Activities 

Once costs and benefits have been quantified, economic analysis tools can rank the possible 
mitigation activities.  Two methods for determining the best activities given varying costs 
and benefits include net present value and internal rate of return. 
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 Net present value.  Net present value is the value of the expected future returns of 
an investment minus the value of the expected future cost expressed in today’s 
dollars.  If the net present value is greater than the projected costs, the project may 
be determined feasible for implementation.  Selecting the discount rate, and 
identifying the present and future costs and benefits of the project calculates the 
net present value of projects. 

 Internal rate of return.  Using the internal rate of return method to evaluate 
mitigation projects provides the interest rate equivalent to the dollar returns 
expected from the project.  Once the rate has been calculated, it can be compared 
to rates earned by investing in alternative projects.  Projects may be feasible to 
implement when the internal rate of return is greater than the total costs of the 
project.  Once the mitigation projects are ranked on the basis of economic criteria, 
decision-makers can consider other factors, such as risk, project effectiveness, and 
economic, environmental, and social returns in choosing the appropriate project for 
implementation.   

Economic Returns of Natural Hazard Mitigation 

The estimation of economic returns, which accrue to building or land owners as a result of 
natural hazard mitigation, is difficult.  Owners evaluating the economic feasibility of 
mitigation should consider reductions in physical damages and financial losses.  A partial list 
follows: 

 Building damages avoided 

 Content damages avoided 

 Inventory damages avoided 

 Rental income losses avoided 

 Relocation and disruption expenses avoided 

 Proprietor’s income losses avoided 

These parameters can be estimated using observed prices, costs, and engineering data.  The 
difficult part is to correctly determine the effectiveness of the hazard mitigation project and 
the resulting reduction in damages and losses.  Equally as difficult is assessing the 
probability that an event will occur.  The damages and losses should only include those that 
will be borne by the owner.  The salvage value of the investment can be important in 
determining economic feasibility.  Salvage value becomes more important as the time 
horizon of the owner declines.  This is important because most businesses depreciate assets 
over a period of time. 

Additional Costs from Natural Hazards 

Property owners should also assess changes in a broader set of factors that can change as a 
result of a large natural disaster.  These are usually termed “indirect” effects, but they can 
have a very direct effect on the economic value of the owner’s building or land.  They can be 
positive or negative, and include changes in the following: 

 Commodity and resource prices 

 Availability of resource supplies 

 Commodity and resource demand changes 
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 Building and land values 

 Capital availability and interest rates 

 Availability of labor 

 Economic structure 

 Infrastructure 

 Regional exports and imports 

 Local, state, and national regulations and policies 

 Insurance availability and rates 

Changes in the resources and industries listed above are more difficult to estimate and 
require models that are structured to estimate total economic impacts.  Total economic 
impacts are the sum of direct and indirect economic impacts.  Total economic impact 
models are usually not combined with economic feasibility models.  Many models exist to 
estimate total economic impacts of changes in an economy.  Decision makers should 
understand the total economic impacts of natural disasters in order to calculate the benefits 
of a mitigation activity.  This suggests that understanding the local economy is an important 
first step in being able to understand the potential impacts of a disaster, and the benefits of 
mitigation activities. 

Additional Considerations 

Conducting an economic analysis for potential mitigation activities can assist decision-
makers in choosing the most appropriate strategy for their community to reduce risk and 
prevent loss from natural hazards.  Economic analysis can also save time and resources from 
being spent on inappropriate or unfeasible projects.  Several resources and models are 
listed on the following page that can assist in conducting an economic analysis for natural 
hazard mitigation activities. 

Benefit/cost analysis is complicated, and the numbers may divert attention from other 
important issues.  It is important to consider the qualitative factors of a project associated 
with mitigation that cannot be evaluated economically.  There are alternative approaches to 
implementing mitigation projects.  With this in mind, opportunity rises to develop strategies 
that integrate natural hazard mitigation with projects related to watersheds, environmental 
planning, community economic development, and small business development, among 
others.  Incorporating natural hazard mitigation with other community projects can increase 
the viability of project implementation. 

Resources 

CUREe Kajima Project, Methodologies for Evaluating the Socio-Economic Consequences of 
Large Earthquakes, Task 7.2 Economic Impact Analysis, Prepared by University of California, 
Berkeley Team, Robert A. Olson, VSP Associates, Team Leader; John M. Eidinger, G&E 
Engineering Systems; Kenneth A. Goettel, Goettel and Associates, Inc.; and Gerald L. Horner, 
Hazard Mitigation Economics Inc., 1997 

Federal Emergency Management Agency, Benefit/Cost Analysis of Hazard Mitigation 
Projects, Riverine Flood, Version 1.05, Hazard Mitigation Economics, Inc., 1996 
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Federal Emergency Management Agency, Report on the Costs and Benefits of Natural 
Hazard Mitigation.  Publication 331, 1996. 

Goettel & Horner Inc., Earthquake Risk Analysis Volume III: The Economic Feasibility of 
Seismic Rehabilitation of Buildings in the City of Portland, Submitted to the Bureau of 
Buildings, City of Portland, August 30, 1995. 

Goettel & Horner Inc., Benefit/Cost Analysis of Hazard Mitigation Projects Volume V, 
Earthquakes, Prepared for FEMA’s Hazard Mitigation Branch, Ocbober 25, 1995. 

Horner, Gerald, Benefit/Cost Methodologies for Use in Evaluating the Cost Effectiveness of 
Proposed Hazard Mitigation Measures, Robert Olsen Associates, Prepared for Oregon 
Military Department – Office of Emergency Management, July 1999. 

Interagency Hazards Mitigation Team, State Hazard Mitigation Plan, (Oregon State Police – 
Office of Emergency Management, 2000.) 

Risk Management Solutions, Inc., Development of a Standardized Earthquake Loss 
Estimation Methodology, National Institute of Building Sciences, Volume I and II, 1994. 

VSP Associates, Inc., A Benefit/Cost Model for the Seismic Rehabilitation of Buildings, 
Volumes 1 & 2, Federal Emergency management Agency, FEMA Publication Numbers 227 
and 228, 1991. 

VSP Associates, Inc., Benefit/Cost Analysis of Hazard Mitigation Projects: Section 404 Hazard 
Mitigation Program and Section 406 Public Assistance Program, Volume 3: Seismic Hazard 
Mitigation Projects, 1993. 

VSP Associates, Inc., Seismic Rehabilitation of Federal Buildings: A Benefit/Cost Model, 
Volume 1, Federal Emergency Management Agency, FEMA Publication Number 255, 1994. 
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APPENDIX E: 

GRANT PROGRAMS AND RESOURCES  

Introduction 

There are numerous local, state and federal funding sources available to support natural 
hazard mitigation projects and planning. The Oregon Natural Hazard Mitigation Plan 
includes a comprehensive list of funding sources (refer to Oregon NHMP Chapter 2 Section 
F(1)). The following section includes an abbreviated list of the most common funding 
sources utilized by local jurisdictions in Oregon. Because grant programs often change, it is 
important to periodically review available funding sources for current guidelines and 
program descriptions. 

Post-Disaster Federal Programs 

Hazard Mitigation Grant Program 

The Hazard Mitigation Grant Program (HMGP) provides grants to States and local 
governments to implement long-term hazard mitigation measures after a major disaster 
declaration. The purpose of the HMGP is to reduce the loss of life and property due to 
natural disasters and to enable mitigation measures to be implemented during the 
immediate recovery from a disaster. The HMGP is authorized under Section 404 of the 
Robert T. Stafford Disaster Relief and Emergency Assistance Act. 
http://www.fema.gov/hazard-mitigation-grant-program 

Physical Disaster Loan Program 

When physical disaster loans are made to homeowners and businesses following disaster 
declarations by the U.S. Small Business Administration (SBA), up to 20% of the loan amount 
can go towards specific measures taken to protect against recurring damage in similar 
future disasters. http://www.sba.gov/category/navigation-structure/loans-grants/small-
business-loans/disaster-loans  

Pre-Disaster Federal Programs 

Pre-Disaster Mitigation Grant Program 

The Pre-Disaster Mitigation (PDM) program provides funds to states, territories, Indian tribal 
governments, communities, and universities for hazard mitigation planning and the 
implementation of mitigation projects prior to a disaster event. Funding these plans and 
projects reduces overall risks to the population and structures, while also reducing reliance 
on funding from actual disaster declarations. PDM grants are to be awarded on a 
competitive basis and without reference to state allocations, quotas, or other formula-based 
allocation of funds. http://www.fema.gov/pre-disaster-mitigation-grant-program  

http://www.fema.gov/hazard-mitigation-grant-program
http://www.sba.gov/category/navigation-structure/loans-grants/small-business-loans/disaster-loans
http://www.sba.gov/category/navigation-structure/loans-grants/small-business-loans/disaster-loans
http://www.fema.gov/pre-disaster-mitigation-grant-program
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Flood Mitigation Assistance Program  

The overall goal of the Flood Mitigation Assistance (FMA) Program is to fund cost-effective 
measures that reduce or eliminate the long-term risk of flood damage to buildings, 
manufactured homes, and other National Flood Insurance Program (NFIP) insurable 
structures. This specifically includes:  

 Reducing the number of repetitively or substantially damaged structures and the 
associated flood insurance claims;  

 Encouraging long-term, comprehensive hazard mitigation planning; 

 Responding to the needs of communities participating in the NFIP to expand their 
mitigation activities beyond floodplain development activities; and  

 Complementing other federal and state mitigation programs with similar, long-term 
mitigation goals.  

http://www.fema.gov/flood-mitigation-assistance-program 

Detailed program and application information for federal post-disaster and pre-disaster 
programs can be found in the FY13 Hazard Mitigation Assistance Unified Guidance, available 
at: https://www.fema.gov/media-library/assets/documents/33634. Note that guidance 
regularly changes. Verify that you have the most recent edition. 

For Oregon Military Department, Office of Emergency Management (OEM) grant guidance 
on Federal Hazard Mitigation Assistance, visit: 
http://www.oregon.gov/OMD/OEM/pages/all_grants.aspx - Hazard_Mitigation_Grants 

Contact: Angie Lane, angie.lane@mil.state.or.us  

State Programs 

Seismic Rehabilitation Grant Program 

The Seismic Rehabilitation Grant Program (SRGP) provides state funds to strengthen public 
schools and emergency services buildings so they will be less damaged during an 
earthquake. Reducing property damage, injuries, and casualties caused by earthquakes is 
the goal of the SRGP. http://www.orinfrastructure.org/Infrastructure-Programs/Seismic-
Rehab/ 

Community Development Block Grant Program 

The Community Development Block Grant Program promotes viable communities by 
providing: 1) decent housing; 2) quality living environments; and 3) economic opportunities, 
especially for low and moderate income persons. Eligible Activities Most Relevant to Hazard 
Mitigation include: acquisition of property for public purposes; construction/reconstruction 
of public infrastructure; community planning activities. Under special circumstances, CDBG 
funds also can be used to meet urgent community development needs arising in the last 18 
months which pose immediate threats to health and welfare. 
http://portal.hud.gov/hudportal/HUD?src=/program_offices/comm_planning/communityde
velopment/programs 

http://www.fema.gov/flood-mitigation-assistance-program
https://www.fema.gov/media-library/assets/documents/33634
http://www.oregon.gov/OMD/OEM/pages/all_grants.aspx#Hazard_Mitigation_Grants
mailto:angie.lane@mil.state.or.us
http://www.orinfrastructure.org/Infrastructure-Programs/Seismic-Rehab/
http://www.orinfrastructure.org/Infrastructure-Programs/Seismic-Rehab/
http://portal.hud.gov/hudportal/HUD?src=/program_offices/comm_planning/communitydevelopment/programs
http://portal.hud.gov/hudportal/HUD?src=/program_offices/comm_planning/communitydevelopment/programs
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Oregon Watershed Enhancement Board 

While OWEB’s primary responsibilities are implementing projects addressing coastal salmon 
restoration and improving water quality statewide, these projects can sometimes also 
benefit efforts to reduce flood and landslide hazards. In addition, OWEB conducts 
watershed workshops for landowners, watershed councils, educators, and others, and 
conducts a biennial conference highlighting watershed efforts statewide. Funding for OWEB 
programs comes from the general fund, state lottery, timber tax revenues, license plate 
revenues, angling license fees, and other sources. OWEB awards approximately $20 million 
in funding annually. More information at: http://www.oregon.gov/OWEB/Pages/index.aspx 

Federal Mitigation Programs, Activities & Initiatives 

Basic & Applied Research/Development 

National Earthquake Hazard Reduction Program (NEHRP), National Science 
Foundation.  

Through broad based participation, the NEHRP attempts to mitigate the effects of 
earthquakes. Member agencies in NEHRP are the US Geological Survey (USGS), the National 
Science Foundation (NSF), the Federal Emergency Management Agency (FEMA), and the 
National Institute for Standards and Technology (NIST). The agencies focus on research and 
development in areas such as the science of earthquakes, earthquake performance of 
buildings and other structures, societal impacts, and emergency response and recovery. 
http://www.nehrp.gov/ 

Decision, Risk, and Management Science Program, National Science Foundation.  

Supports scientific research directed at increasing the understanding and effectiveness of 
decision making by individuals, groups, organizations, and society. Disciplinary and 
interdisciplinary research, doctoral dissertation research, and workshops are funded in the 
areas of judgment and decision making; decision analysis and decision aids; risk analysis, 
perception, and communication; societal and public policy decision making; management 
science and organizational design. The program also supports small grants for exploratory 
research of a time-critical or high-risk, potentially transformative nature. 
http://www.nsf.gov/funding/pgm_summ.jsp?pims_id=5423 

Hazard ID and Mapping 

National Flood Insurance Program: Flood Mapping; FEMA  

Flood insurance rate maps and flood plain management maps for all NFIP communities. 
http://www.fema.gov/national-flood-insurance-program-flood-hazard-mapping  

National Digital Orthophoto Program, DOI – USGS  

Develops topographic quadrangles for use in mapping of flood and other hazards. 
http://www.ndop.gov/ 

http://www.oregon.gov/OWEB/Pages/index.aspx
http://www.nehrp.gov/
http://www.nsf.gov/funding/pgm_summ.jsp?pims_id=5423
http://www.fema.gov/national-flood-insurance-program-flood-hazard-mapping
http://www.ndop.gov/
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Mapping Standards Support, DOI-USGS  

Expertise in mapping and digital data standards to support the National Flood Insurance 
Program. http://ncgmp.usgs.gov/standards.html 

Soil Survey, USDA-NRCS 

Maintains soil surveys of counties or other areas to assist with farming, conservation, 
mitigation or related purposes. http://soils.usda.gov/survey/printed_surveys/ 

Project Support 

Coastal Zone Management Program, NOAA.  

Provides grants for planning and implementation of non-structural coastal flood and 
hurricane hazard mitigation projects and coastal wetlands restoration. 
http://coastalmanagement.noaa.gov/ 

Community Development Block Grant Entitlement Communities Program, US 
Department of Housing and Urban Development 

Provides grants to entitled cities and urban counties to develop viable communities (e.g., 
decent housing, a suitable living environment, expanded economic opportunities), 
principally for low- and moderate- in come persons. 
http://portal.hud.gov/hudportal/HUD?src=/program_offices/comm_planning/communityde
velopment/programs/entitlement 

National Fire Plan (DOI – USDA)  

The NFP provides technical, financial, and resource guidance and support for wildland fire 
management across the United States. Addresses five key points: firefighting, rehabilitation, 
hazardous fuels reduction, community assistance, and accountability. 
http://www.forestsandrangelands.gov/ 

Assistance to Firefighters Grant Program, FEMA 

FEMA AFGM grants are awarded to fire departments to enhance their ability to protect the 
public and fire service personnel from fire and related hazards. Three types of grants are 
available: Assistance to Firefighters Grant (AFG), Fire Prevention and Safety (FP&S), and 
Staffing for Adequate Fire and Emergency Response (SAFER). 
http://www.fema.gov/welcome-assistance-firefighters-grant-program 

Emergency Watershed Protection Program, USDA-NRCS 

Provides technical and financial assistance for relief from imminent hazards in small 
watersheds, and to reduce vulnerability of life and property in small watershed areas 
damaged by severe natural hazard events. 
http://www.nrcs.usda.gov/wps/portal/nrcs/main/national/programs/landscape/ewpp 

http://ncgmp.usgs.gov/standards.html
http://soils.usda.gov/survey/printed_surveys/
http://coastalmanagement.noaa.gov/
http://portal.hud.gov/hudportal/HUD?src=/program_offices/comm_planning/communitydevelopment/programs/entitlement
http://portal.hud.gov/hudportal/HUD?src=/program_offices/comm_planning/communitydevelopment/programs/entitlement
http://www.forestsandrangelands.gov/
http://www.fema.gov/welcome-assistance-firefighters-grant-program
http://www.nrcs.usda.gov/wps/portal/nrcs/main/national/programs/landscape/ewpp
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Rural Development Assistance – Utilities, USDA 

Direct and guaranteed rural economic loans and business enterprise grants to address utility 
issues and development needs. 
http://www.rurdev.usda.gov/Utilities_Programs_Grants.html 

Rural Development Assistance – Housing, USDA.  

The RDA program provides grants, loans, and technical assistance in addressing 
rehabilitation, health and safety needs in primarily low-income rural areas. Declaration of 
major disaster necessary. http://www.rurdev.usda.gov/HAD-HCFPGrants.html 

Public Assistance Grant Program, FEMA.  

The objective of the Federal Emergency Management Agency's (FEMA) Public Assistance 
(PA) Grant Program is to provide assistance to State, Tribal and local governments, and 
certain types of Private Nonprofit organizations so that communities can quickly respond to 
and recover from major disasters or emergencies declared by the President.      
http://www.fema.gov/public-assistance-local-state-tribal-and-non-profit 

National Flood Insurance Program, FEMA 

The NFIP makes available flood insurance to residents of communities that adopt and 
enforce minimum floodplain management requirements. http://www.fema.gov/national-
flood-insurance-program 

HOME Investments Partnerships Program, HUD 

The HOME IPP provides grants to states, local government and consortia for permanent and 
transitional housing (including support for property acquisition and rehabilitation) for low-
income persons. http://www.hud.gov/offices/cpd/affordablehousing/programs/home/ 

Disaster Recovery Initiative, HUD 

The DRI provides grants to fund gaps in available recovery assistance after disasters 
(including mitigation). 
http://portal.hud.gov/hudportal/HUD?src=/program_offices/comm_planning/communityde
velopment/programs/dri 

Emergency Management Performance Grants, FEMA 

EMPG grants help state and local governments to sustain and enhance their all-hazards 
emergency management programs. http://www.fema.gov/fy-2012-emergency-
management-performance-grants-program 

Partners for Fish and Wildlife, DOI – FWS  

The PFW program provides financial and technical assistance to private landowners 
interested in pursuing restoration projects affecting wetlands and riparian habitats. 
http://www.fws.gov/partners/ 

http://www.rurdev.usda.gov/Utilities_Programs_Grants.html
http://www.rurdev.usda.gov/HAD-HCFPGrants.html
http://www.fema.gov/public-assistance-local-state-tribal-and-non-profit
http://www.fema.gov/national-flood-insurance-program
http://www.fema.gov/national-flood-insurance-program
http://www.hud.gov/offices/cpd/affordablehousing/programs/home/
http://portal.hud.gov/hudportal/HUD?src=/program_offices/comm_planning/communitydevelopment/programs/dri
http://portal.hud.gov/hudportal/HUD?src=/program_offices/comm_planning/communitydevelopment/programs/dri
http://www.fema.gov/fy-2012-emergency-management-performance-grants-program
http://www.fema.gov/fy-2012-emergency-management-performance-grants-program
http://www.fws.gov/partners/
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North American Wetland Conservation Fund, DOI-FWS  

NAWC fund provides cost-share grants to stimulate public/private partnerships for the 
protection, restoration, and management of wetland habitats. 
http://www.fws.gov/birdhabitat/Grants/index.shtm 

Federal Land Transfer / Federal Land to Parks Program, DOI-NPS  

Identifies, assesses, and transfers available Federal real property for acquisition for State 
and local parks and recreation, such as open space. 
http://www.nps.gov/ncrc/programs/flp/index.htm  

Wetlands Reserve program, USDA-NCRS  

The WR program provides financial and technical assistance to protect and restore wetlands 
through easements and restoration agreements. 
http://www.nrcs.usda.gov/wps/portal/nrcs/main/national/programs/easements/wetlands 

Secure Rural Schools and Community Self-Determination Act of 2000, US Forest 
Service.  

Reauthorized for FY2012, it was originally enacted in 2000 to provide five years of 
transitional assistance to rural counties affected by the decline in revenue from timber 
harvests on federal lands. Funds have been used for improvements to public schools, roads, 
and stewardship projects. Money is also available for maintaining infrastructure, improving 
the health of watersheds and ecosystems, protecting communities, and strengthening local 
economies. http://www.fs.usda.gov/pts/ 

http://www.fws.gov/birdhabitat/Grants/index.shtm
http://www.nps.gov/ncrc/programs/flp/index.htm
http://www.nrcs.usda.gov/wps/portal/nrcs/main/national/programs/easements/wetlands
http://www.fs.usda.gov/pts/


Washington County NHMP February 2017 Page F-1 

APPENDIX F: 

WASHINGTON COUNTY NHMP 

COMMUNITY SURVEY 

Survey Purpose and Use 

The purpose of this survey was to gauge the overall perception of natural disasters, 
determine a baseline level of loss reduction activity for residents in the community, and 
assess citizen’s support for different types of individual and community risk reduction 
activities. 

Data from this survey directly informs the natural hazards mitigation planning process. 
Washington County can use this survey data to enhance action item rationale and ideas for 
implementation. Other community organizations can also use survey results to inform their 
own outreach efforts. Data from the survey provides the county and cities with a better 
understanding of desired outreach strategies (sources and formats), and a baseline 
understanding of community perceptions of natural hazards and resilience. 

Background 

Citizen involvement is a key component in the NHMP planning process. Citizens should have 
the opportunity to voice their ideas, interests and concerns about the impact of natural 
disasters on their communities.  

According to Bierle1, the benefits of citizen involvement include the following: (1) educate 
and inform public; (2) incorporate public values into decision making; (3) substantially 
improve the quality of decisions; (4) increase trust in institutions; (5) reduce conflict; and (6) 
ensure cost effectiveness. 

The NHMP planning process provided opportunities for the public to engage through an on-
line survey disseminated by Washington County. 

Methodology 

In the fall of 2015, Washington County administered a survey using the on-line survey 
vendor Survey Monkey. The county distributed the survey via social media, the county’s 
website and through participating cities. Survey respondents completed a total of 154 
surveys. Of those, 34 (22%) lived in Hillsboro, 29 (18%) lived in Tigard, and 39 (25%) lived in 
unincorporated Washington County. Notably, an additional 21 respondents indicated that 
they lived in Beaverton with additional responses from residents of Banks, Cornelius, Forest 

                                                           

1 Bierle, T. 1999. “Using social goals to evaluate public participation in environmental decisions.” Policy 
Studies Review. 16(3/4), 75-103. 
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Grove, Gaston, North Plains, Sherwood and Tualatin. An additional 45 respondents selected 
‘other’ or ‘not listed’ to the location question. 

The survey consisted of nine questions. Washington County designed the survey to 
determine public perceptions and opinions regarding natural hazards and mitigation 
priorities. 

The intent of this survey was not to be statistically valid but instead to gain the perspective 
and opinions of residents regarding natural hazards in the region. Our assessment is that the 
results reflect a range attitudes and opinions of residents throughout the county. 

Survey Results 

This section presents the compiled data and analysis for the 2015 Washington County 
NHMP Public Opinion Survey. We provide a copy of the survey instrument raw data in 
Attachment A. 

Respondent Characteristics 

Of the 154 respondents, most (92%) indicated that they live in the county. Many of the 
respondents (52%) also work in the county. A significant portion of the respondents 
(33%)reported working with or participating in community/non-profit organizations. Only 11 
of the respondents (7%) attend school or classes in Washington County. 

Natural Hazard Information 

This section reports the experiences of survey respondents involving natural hazards, and 
their exposure to preparedness information. 

The survey asked respondents to indicate which natural hazards they had experienced at 
any time in their life, not just in Washington County. Not surprisingly, the majority of 
respondents (122) reported experience with severe weather (e.g. winter storms, wind 
storms, etc.). Notably, the next highest cited hazard was earthquake, with 72 respondents 
(52%) indicating they had been affected personally. Flood was the next highest at 54 
responses. Volcano, wildfire and landslide received the lowest number with 42, 22, and 
seven responses respectively. 

The survey also asked respondents to rank the location of their home or business as Not 
Vulnerable, Somewhat Vulnerable or Very Vulnerable to a number of hazards. Earthquake 
received the highest vulnerability ranking with all but four respondents selecting 
‘somewhat’ or ‘very’ vulnerable. Severe weather also ranked high with respect to 
vulnerability, however the majority of respondents characterized the vulnerability as 
‘somewhat’ rather than ‘very’ vulnerable. Landslide received the lowest vulnerability 
ranking. Respondents mostly listed wildfire, flood and volcanic eruption as ‘somewhat’ or 
‘not’ vulnerable. 

Most importantly, the survey asked respondents which hazards Washington County should 
prioritize with respect to reducing impacts. Respondents could choose up to three hazards. 
Figure F-1 shows that earthquake received the most responses followed closely by severe 
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weather. Flood and wildfire received 56 and 48 responses respectively. Volcanic eruption 
and landslide received only minimal responses. 

Figure F-1 Priority Hazards for Impact Reduction 

 
Source: 2015 NHMP Public Opinion Survey 

Mitigation Efforts 

The survey asked respondents to indicate where Washington County should focus its impact 
reduction efforts. Critical facilities (hospitals, fire stations, law enforcement facilities, etc.) 
received the highest priority followed by transportation and communication facilities. Parks 
were least important. Figure F-2 shows results across all categories. 
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Figure F-2 Priority Hazards for Impact Reduction 

 
Source: 2015 NHMP Public Opinion Survey 

Next, the survey asked what types of actions are most important for Washington County to 
pursue to reduce the impacts of natural hazards. Figures F-3a and F-3b show the more 
important and less important hazards. As with the previous question, critical facility and 
infrastructure mitigation was deemed most important. Public education and changes to 
development codes and ordinances were also deemed important. Least important were 
actions to reduce impacts on historic resources and homes in the floodplain. 

Figure F-3a Most and Very Important Impact Reduction Actions 

 
Source: 2015 NHMP Public Opinion Survey 
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Figure F-3b Not Very and Not Important Impact Reduction Actions 

 
Source: 2015 NHMP Public Opinion Survey 

Communication 

Finally, the survey asked respondents to indicate which form of communication is most 
effective for them to receive information about reducing the impacts of natural disasters. 
Respondents could choose up to three options. As shown in Figure F-4, the majority of 
respondents (52%) indicated that email or email newsletters are the most effective. 
Television / local media and the county website were the second and third most selected 
option respectively. Notably, social media options, such as Twitter and Facebook were some 
of the least preferred. 

Figure F-4: Respondent Preferred Communication Method 

 
Source: 2015 NHMP Public Opinion Survey 
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Conclusion 

In general, the survey responses reinforced information collected by the plan update team. 
The steering committee reviewed the survey results and incorporated the findings into 
discussions about the mitigation plan update. Specifically, the survey helped to inform the 
priority actions and contributed to the overall assessment of risk in the Washington County. 
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WASHINGTON COUNTY 

HAZARD ANALYSIS 
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WASHINGTON COUNTY, OREGON 
 

HAZARD ANALYSIS 
 
I. Introduction 
 
Any jurisdictional Emergency Operations Plan (EOP) must be based on a thorough 
analysis of the natural and technological hazards that can affect that jurisdiction.  Only 
with a clear understanding of the hazards can appropriate response and recovery 
policies, plans, and procedures be prepared. 
 
This document is Washington County’s hazard analysis and is the foundation upon 
which the County's EOP and departmental implementing procedures are developed.  
The method used to analyze the hazards facing the County does not predict the 
occurrence of a particular event, but rather, serves to provide a sense of hazard 
priorities, or relative risk.  By quantifying and comparing the risks of various hazardous 
events, the County can focus its planning efforts in those areas of greatest concern. 
 
The hazard analysis is formatted to provide background information on the County’s 
geography, demography, and hazards, a description of the analysis methodology, and a 
summary of the hazards listed in order of risk rating.  A Hazard Analysis Worksheet is 
attached at the end of the document.    
 
 
II. Geographic and Demographic Description 
 
Washington County is located in northwestern Oregon, just west of the city of Portland. 
It is bordered by Tillamook County on the west, Yamhill and Clackamas counties on the 
south, Clackamas and Multnomah counties on the east, and Columbia County on the 
north. 
 
The County occupies an area of 727 square miles and has a 2014 population of 
562,998.  All or parts of 16 incorporated cities lie within the County, and about 58% of 
the total population are city residents.  The largest cities in the County are Beaverton 
and Hillsboro with 2014 populations of 95,109 and 99,393 respectively.  The County 
Seat is located in the city of Hillsboro. 
 
The County is very rural on the west and heavily developed on the east.  The 
agricultural and nursery industries dominate in the rural areas and light manufacturing 
and retail industries dominate in the urban areas.  The County serves as home to a 
number of “high tech” companies including Intel, Tektronix, and TriQuint, other large 
companies including Genentech, Columbia Sportswear, and SolarWorld, and also 
houses the world headquarters for the Nike Corporation.    
 
From an elevation of 120 feet above sea level at Tualatin, the County rises to 3,464 feet 
at South Saddle Mountain on its western boundary. 
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Dominant features of the County landscape are the Coast Range Mountains on the 
west, the Tualatin Mountains on the north, the West Hills of Portland on the east, and 
the Chehalem Mountains on the south.  Also prominent are Cooper and Bull Mountains 
in the southeast and Bald Peak in the southwest.  The agriculturally rich Tualatin Valley 
lies between the mountain ranges and hills. 
 
The County’s only significant watercourse is the Tualatin River.  Rising from its 
headwaters in the Coast Range, the river meanders through the Tualatin Valley in an 
east-southeast direction to its confluence with the Willamette River at the city of West 
Linn in Clackamas County.  A number of tributary creeks flow through the valley and 
drain into the Tualatin River. The largest of these creeks are Gales, Dairy, McKay, 
Rock, Beaverton, and Fanno.  Another important feature of the Tualatin River 
watershed is Scoggins Dam.  Located on Scoggins Creek in western Washington 
County, the dam controls roughly 5% of the Tualatin River watershed.  The dam is 
owned by the U.S. Bureau of Reclamation and operated by the Tualatin Valley Irrigation 
District.  Its primary purposes are to provide drinking and irrigation water, recreation, 
and flood control.   
 
Major highways in the County include Interstate 5, which runs north/south in east 
County; State Highway 26, which runs from southeast to northwest and links Portland to 
the coast; State Highway 6, which branches off Highway 26 in west County and runs 
westerly to the coast; State Highway 217, a bypass route linking Interstate 5 to Highway 
26 in east County; and State Highway 47, which runs north/south and links the west 
County cities of Banks, Forest Grove, and Gaston to Columbia and Yamhill counties. 
 
The Hillsboro Airport, which is operated by the Port of Portland, is the busiest general 
aviation airport in the State. 
 
The Portland and Western Railroad provides limited rail freight service in the County 
and the Tri-County Metropolitan Transit District (Tri-Met) provides light rail commuter 
service from Hillsboro to Portland, east Multnomah County, and Clackamas County, and 
commuter rail service from Beaverton to Wilsonville. 
 
The County is home to Pacific University with campuses in Forest Grove and Hillsboro, 
Portland Community College in the Rock Creek area, and a research facility associated 
with Oregon Health and Sciences University.  The research facility includes the 
Regional Primate Center. 
 
 
III. Changing Conditions in Washington County 
 

Washington County’s population has grown significantly over the past several years and 
is projected to continue to grow. This increase in population also means growth in 
services, infrastructure and human needs, all of which can be susceptible to negative 
impacts from hazardous events. In addition, Washington County is continuing to 
experience changes in climate. This hazard analysis attempts to take these and other 
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changing conditions into consideration by capturing a history of previous occurrences 
and estimating the probability of future occurrences of each particular hazard. Actual 
occurrences in the future will be used to update this hazard analysis every five years.  
 
 

IV. Hazard Identification and Classification 
 

All areas of the County may be subject to the effects of natural and technological 
(human-caused) hazards.  This hazard analysis seeks to identify, evaluate, and 
categorize the hazards that are most likely to have a disastrous impact on the citizens 
and property of Washington County.  The hazards include: 

 
 
A. Natural Hazards 
 

1. Weather – Weather hazards include flood, windstorm, drought, severe 
winter storm, and tornado. 

2. Geologic – Geologic hazards include earthquake, landslide, and volcanic 
eruption. 

3. Fire – Natural fire hazards include wildfire and urban interface fire. 
4. Pandemic – Pandemic hazards include a worldwide outbreak of influenza 

or other disease in humans. 
 
B. Technological Hazards 
 

1. Utility – Utility hazards include failure or disruption of electrical, telephone, 
water, gas, fuel oil, sewer, or sanitation systems. 

2. Hazardous Materials – HAZMAT hazards include the uncontrolled release 
of gases, explosives, corrosives, flammable liquids and solids, oxidizers, 
poisons, or radioactive materials at fixed sites or during transportation. 

3. Transportation – Transportation hazards include incidents involving 
aircraft, rail systems, watercraft, motor vehicles, or pipelines. 

4. Terrorism/Civil Disturbance – Terrorism/Civil disturbance hazards include 
unlawful demonstrations, and riots. 

5. Dam Failure – Dam failure hazards include the uncontrolled release of 
water from natural or human-made impoundments.  

 
 
V. Hazard Analysis Methodology 

 
The methodology used in this hazard analysis recognizes that many hazards occur 
together or as a consequence of others (e.g., dam failures cause flooding and 
earthquakes may cause landslides) and seeks only to address each hazard as a 
singular event. 
 
Each of the hazards examined by this analysis is “scored” using a formula that 
incorporates four rating criteria and weight factors and three levels of severity.  For 
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every hazard, scores for the four rating criteria (i.e., Event History, Vulnerability, 
Maximum Threat, and Probability) are determined by multiplying each criterion's 
severity rating by its weight factor.  The rating criteria scores for the hazard are then 
summed to provide a total score for that hazard.  Definitions and values for the rating 
and severity criteria and weight factors are noted below. 
 
In this analysis, severity ratings are applied to the four categories of history, 
vulnerability, maximum threat (worst-case scenario), and probability based as follows:  
 
LOW  = choose the most appropriate number between 1 to 3 points  
MEDIUM  = choose the most appropriate number between 4 to 7 points  
HIGH  = choose the most appropriate number between 8 to 10 points  
 
Weight factors also apply to each of the four categories as shown below.  
 
HISTORY (weight factor for category = 2)  
 
History is the record of previous occurrences.  Events to include in assessing history of 
a hazard are events for which the following types of activities were required:  

 The EOC or alternate EOC was activated;  

 Three or more EOP functions were implemented, e.g., alert and warning, 
evacuation, shelter, etc.;  

 An extraordinary multi-jurisdictional response was required; and/or  

 A "Local Emergency" was declared.  
 
LOW – score at 1 to 3 points based on…  0 - 1 event past 100 years  
MEDIUM – score at 4 to 7 points based on…  2 - 3 events past 100 years  
HIGH – score at 8 to 10 points based on…  4 + events past 100 years  
 
VULNERABILITY (weight factor for category = 5)  
 
Vulnerability is the percentage of population and property likely to be affected under an 
“average” occurrence of the hazard.  
 
LOW – score at 1 to 3 points based on…  < 1% affected  
MEDIUM – score at 4 to 7 points based on…  1 - 10% affected  
HIGH – score at 8 to 10 points based on…  > 10% affected  
 
MAXIMUM THREAT (weight factor for category = 10)  
 
Maximum threat is the highest percentage of population and property that could be 
impacted under a worst-case scenario.  
 
LOW – score at 1 to 3 points based on…  < 5% affected  
MEDIUM – score at 4 to 7 points based on…  5 - 25% affected  
HIGH – score at 8 to 10 points based on…  > 25% affected  
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PROBABILITY (weight factor for category = 7)  
 
Probability is the likelihood of future occurrence within a specified period of time.  
 
LOW – score at 1 to 3 points based on…  one incident likely within 75 to 100 years  
MEDIUM – score at 4 to 7 points based on…  one incident likely within 35 to 75 years  
HIGH – score at 8 to 10 points based on…  one incident likely within 10 to 35 years 
 
 
VI. Hazard Analysis 
 
Based on the analysis methodology outlined above, the following hazards present the 
greatest risk to Washington County. 

 
A. Winter Storm   240 points 

 
A severe winter storm is generally a prolonged event involving snow and/or ice 
that causes power outages, transportation and economic disruptions, and high 
risk for injuries and loss of life.  The event is also typified by a need to shelter and 
care for adversely impacted individuals.  The characteristics of the hazard are 
determined by a number of meteorological factors including the amount and 
extent of snow or ice, air temperature, wind speed, and event duration.   
 
Washington County experienced severe winter storms with substantial snowfall 
in 2008, 1950, 1937, 1919, and 1909.  The 2008 winter storm, which blanketed 
the County with over 20 inches of snow in the week before Christmas, resulted in 
a Presidential Disaster Declaration.  The 1950 winter storm deposited 40+ inches 
of snow in Hillsboro and nearly 60 inches in Forest Grove.  The County has also 
experienced numerous, but less severe, snow/ice storms that have significantly 
impacted power and transportation (e.g., winter ice storms of 2014, 2004, 1980, 
and 1979.  Given the growth in population and development that has occurred 
since 1950, any severe winter storm of the magnitude that struck in 1950 would 
have major impacts today.  
 

B. Utility Failure     207 points 
 
To rise to the level of major emergency or disaster, a utility failure would typically 
be an extended duration event impacting a broad segment of the County's 
population.  Such might be the case in an extended power outage involving 
Portland General Electric (PGE), Forest Grove Light and Power, and West 
Oregon Electric Cooperative, a disruption in natural gas delivery from Northwest 
Natural, or a loss of water supply from Portland's Bull Run System or the county's 
Joint Water Commission.  A short duration event involving a widespread loss of 
telephone service may also rise to the level of a major emergency if it hampers 
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the public's ability to access the 911 system.  One possible future cause for a 
utility failure is space weather, such as a geomagnetic storm.  
 
Depending on the type and extent of disruption and other conditions such as 
weather, a utility failure can have a broad range of impacts.  Although vulnerable 
and special populations are at highest risk from utility disruptions, all citizens in 
the County would be significantly impacted by a widespread interruption of 
government, business, and non-profit services.  Utility failures of significant 
proportion typically arise from other hazard events such as floods or 
earthquakes, but may occur as standalone events. Utility failures from floods and 
earthquakes are not included in this section.  
 
Washington County has not had a history of standalone utility failure incidents; 
however, the 1993 West Coast brownout did have impacts within the County. 
 

C. Windstorm    206 points 
 

A windstorm is generally a short duration event involving straight-line winds 
and/or gusts in excess of 50 mph that causes power outages, transportation and 
economic disruptions, significant property damage, and high risk for injuries and 
loss of life.  The event can also be typified by a need to shelter and care for 
adversely impacted individuals.  Unlike a tornado, a windstorm generally has 
broader, but less destructive impact. 
 
Washington County has suffered several destructive windstorms in the past 
(most notably the Columbus Day storm in 1962 and the windstorm of December 
12, 1995).  Both caused extensive damage to public and private property and the 
1995 event led to a Presidential Disaster Declaration for the County.  A 
substantial windstorm occurred on December 14, 2006, but did not result in a 
presidential declaration. Another substantial windstorm occurred December 11, 
2014 which resulted in an activation of the Land Use and Transportation 
Department Operations Center. 

D. Pandemic/Outbreak 198 points 

A pandemic is a worldwide outbreak of disease in people. Although a pandemic 
can be caused by a large variety of diseases, influenza is particularly suited to be 
the cause of a significantly devastating event, and thus is the disease considered 
here.  The influenza virus is easily spread from person to person, and is 
continuously reassorting and changing. Pandemic flu is caused by a novel (new) 
flu virus to which humans have little or no immunity. The flu virus that causes a 
pandemic can spread easily, and may cause large numbers of people to get sick 
and die.  No one can predict when a pandemic will occur or how severe it will be.  

On average, an influenza pandemic has occurred every 30 to 40 years over the 
last 400 years. There have been four pandemics since 1900, the most deadly of 
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which took place in 1918. Known as the Spanish Flu, the 1918 pandemic killed 
20 to 40 million people worldwide and millions more fell ill. Oregon recorded 
49,297 influenza cases and 3,688 deaths between 1918 and 1920, with most 
occurring during the two months of October and November, 1918. The other flu 
pandemics occurred in 1957, 1968, and 2009-2010.  Fortunately, these 
pandemics were much less severe than the one in 1918.  

E. Earthquake     194 points 
 

The Earth's crust is broken into massive pieces called plates that ride on semi-
fluid rock below.  Powerful forces generated within the Earth drive these plates.  
When these plates collide with, slip along, or plunge underneath each other, they 
produce earthquakes.  Most earthquakes are minor in scale and many are too 
small to even feel.  However, a number of quakes ranging in scale from 
moderate to great occur annually throughout the world and take a heavy toll on 
lives and property.  The Pacific Northwest lies along what is known as the Ring of 
Fire - an area that experiences frequent earthquake and volcanic activity.  The 
Ring of Fire has produced numerous moderate and great earthquakes this 
century that have taken a high toll on lives and property.  They include the 9.2 
Indian Ocean earthquake in 2004, the 8.8 earthquake in Chile in 2010, the 6.6 
and 7.1 earthquakes in New Zealand in 2010 and 2011, and the 9.0 earthquake 
in Japan in 2011.  Although Oregon's recorded history is relatively free of large 
magnitude earthquakes, its geologic history shows ample evidence of periodic, 
large-scale events.  
 
Like most of Oregon, Washington County has little recorded data of significant 
earthquake activity.  The “Spring Break Quake,” a 5.7 Richter Scale magnitude 
crustal earthquake centered near Molalla, shook Washington County in March of 
1993 and caused limited damage.  The Nisqually earthquake, a 6.8 magnitude 
deep, intra-plate earthquake centered near Olympia, Washington, shook the 
County on February 28, 2001; however, it too, caused only minor damage locally.  
A number of smaller magnitude events have also occurred near the County, but 
few, if any, have produced noticeable impacts. 
 
Despite the record, several earthquake faults are known to run in or near the 
County and the Cascadia Subduction Zone is known to run just off the Oregon 
coast.  The Cascadia Subduction Zone, where the Juan de Fuca Plate is diving 
beneath the North American Plate, is capable of producing great quakes of up to 
9.5 magnitude.  Adding to the earthquake hazard within Washington County are 
a number of other geological conditions that would serve to magnify the degree 
of shaking and the consequent damages the shaking would create.  These 
conditions include clay/silt/loam soils, high water tables, and numerous steep 
slopes.  Although upgrades made to the Oregon Building Codes will reduce the 
extent of property damage from future earthquakes, any quake of over 7.0 
magnitude within Washington County can be expected to cause widespread 
damage to public and private facilities, mass casualties, and significant disruption 
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of lifeline services.  In 2011, Dr. Chris Goldfinger, a marine geologist at Oregon 
State University in Corvallis, stated that a new study shows the Pacific Northwest 
has a 37% chance of being hit by a magnitude 8 or larger earthquake in the next 
50 years. 
 

F. Terrorism/Civil Disturbance    174 points 
 
This hazard includes acts of terrorism that can result in the taking of hostages, 
injuries and/or deaths, damage to property, sabotage, extortion and riots, 
protests, strikes, and demonstrations as well as cyber-terrorism.  In the case of 
terrorist incidents, the use of chemical, biological, or nuclear weapons as well as 
conventional explosives is possible.  As an example, the city of Tualatin received 
numerous bomb threats and three threats involving the use of biological 
materials (i.e., Anthrax) in the 1998-99 time period. 
 
While there has been no history of terrorism or other instances of civil disorder 
rising to the level of major emergency or disaster in Washington County, the 
potential for such an incident exists.  Terrorism has been prevalent on the 
international level for many years and has been on the rise domestically for the 
past few years.  The attacks against the World Trade Center and The Pentagon; 
the mailed Anthrax attacks in Florida, New York, and Washington D.C.; the 
Oklahoma City and New York City bombings; the Rodney King riots in Los 
Angeles; and the WTO riot in Seattle are but a few examples of the potential that 
exists within the country.  In October 2001, a threat to the West Coast bridges 
necessitated activation of the County EOC.  A number of large national and 
international companies are based in Washington County and at least one of 
those companies (Nike) has been the target of protests over foreign labor 
practices.  Additionally, a number of animal rights demonstrations/protests have 
been staged at the Regional Primate Center and many public buildings have 
been frequent targets for public and political demonstrations.  
 

G. Flood     173 points 
 
Washington County's flood hazard includes: 1) rapid rise flooding of creeks 
tributary to the Tualatin River; 2) slow rise flooding of the main stem Tualatin 
River; 3) flooding of streets and buildings caused by plugged culverts and storm 
drains or overloaded storm water systems; and/or 4) flooding of individual 
properties due to improper or inadequate drainage practices.  The hazard 
generally evolves from a short duration, heavy rain event that may be 
compounded by heavily saturated or frozen soils and rapid melting of snow 
and/or ice.  Flood impacts are generally concentrated along creeks and streams 
but may also be scattered in low-lying areas throughout the County.  A flood 
event typically causes extensive property damage and significant transportation 
and economic disruptions.  It may also require short-term shelter and care 
support for citizens displaced from their homes. 
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Washington County has suffered several flood events in the past.  The flood of 
record on the Tualatin River occurred in February 1996.  Significant flooding also 
occurred in December 2007, January 1974, December 1964, December 1955, 
December 1937, and December 1933.  Prior to 1928, flooding was not well 
documented, but major floods occurred in January 1914, January 1905, February 
1904, November 1896, and February 1890.  The 1996 event caused millions of 
dollars in damage to private property, agriculture, and government infrastructure 
and led to a Presidential Disaster Declaration.  The 2007 event also caused 
damages sufficient to qualify for a Presidential Disaster Declaration.  As a result 
of the 2007 declaration, the County applied for and received Flood Mitigation 
Assistance (FMA) grant funds that allowed two National Flood Insurance 
Program (NFIP) homes to be elevated to prevent future damage and loss from 
floods. 
 
A number of land development and building codes that have been put in place 
over the last 30 years will help to mitigate the impacts of future flood events.  
Those codes affect building/construction near floodplains, stream setbacks, cut 
and fill, and surface water management.  A number of non-profit groups have 
also done extensive work to enhance stream flow and water quality that will help 
to mitigate future flood events.  At the same time, however, population growth 
and development have soared and significantly increased the risk of loss in 
future flood events.  
 

H. Drought/Water Shortage   155 points 
 

A water shortage may arise from a number of causes but would likely derive from 
drought or a significant diversion/interruption of water supplies into the County.  
Drought involves a period of prolonged dryness resulting from a lack of 
precipitation.  A severe drought could require that strict conservation measures 
be implemented to assure an adequate supply of potable water for Washington 
County citizens.  Long term drought conditions typically have devastating 
consequences for agricultural and other businesses dependent on a good supply 
of water and place large portions of the County at risk for wildland or urban 
interface fires.   
 
Although Washington County has suffered periods of drought in the past, the 
impacts have not been severe enough to reach major emergency or disaster 
proportions.  The drought of 2000-01 is the worst on record in the County.  Hagg 
Lake, the reservoir behind Scoggins Dam, fell to a record low of 9%.  A 
combination of effective water management, significant conservation on the part 
of local irrigators, and adequate potable water supplies from the Bull Run system 
helped the County avert a major water crisis that year. A major drought affected 
several Oregon counties in 2015 but did not directly affect Washington County. 
 
Diversions/interruptions of water supplies to the County could stem from failed 
reservoirs or wells, ruptured pipelines, or contaminated water sources.  
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Significant redundancy exists in most of the County water systems; however, an 
incident impacting multiple sources or suppliers could pose serious risks for 
County residents.  Damage to two of the Bull Run water system’s primary 
pipelines during the flood of 1996 did impact the amount of water the system was 
able to deliver to Washington County’s water purveyors during that event. 
 
Climate change forecasts highlight an increased risk for drought conditions in the 
Pacific Northwest. According to the U.S. National Climate Assessment report 
Climate Change Impacts in the United States Highlights “Changes in the timing 
of streamflow related to changing snowmelt are already observed and will 
continue, reducing the supply of water for many competing demands and causing 
far-reaching ecological and socioeconomic consequences.” (See  
http://s3.amazonaws.com/nca2014/low/NCA3_Highlights_LowRes.pdf?download
=1, page 80) 
  

I. Volcanic Eruption (Ash Fallout)  129 points 
 

Washington County faces no direct threat from a volcanic eruption.  However, its 
proximity to a number of Cascade Range volcanoes places the County at risk 
from an ash fallout originating from such an event.  The County also faces an 
indirect threat to its water supply based on a volcanic scenario impacting the Bull 
Run Water System.  The impacts of a significant ash fall are substantial.  
Persons with respiratory problems are endangered, transportation, 
communications, and other lifeline services are interrupted, drainage systems 
become overloaded/clogged, buildings can become structurally threatened, and 
the economy takes a major hit.  Such an event was experienced by the city of 
Yakima, Washington following the 1980 eruption of Mount St. Helens.  
Fortunately for Washington County, prevailing westerly winds carried most of the 
ash clouds to the east.  However, the County did experience some ash fall from 
that event despite the prevailing winds.  Any future eruption of a nearby volcano 
(e.g., Hood, St. Helens, Jefferson, or Adams) occurring during a period of 
easterly winds would likely have adverse consequences for the County.  

 
J. Wildland/Urban Interface Fire  116 points 
 

Approximately 13% of the land within the County is public forestland managed by 
the U.S. Bureau of Land Management and Oregon Department of Forestry.  A 
larger percentage of land is woodland used for recreation or private commercial 
purposes.  Most of these lands lie on the County's extreme north, west, and 
south boundaries.  In addition to these lands, there are many pockets of forested 
land scattered throughout the County.  Whether lying in rural, undeveloped areas 
or alongside heavily developed commercial or residential properties, these lands 
pose a significant wildland/urban interface fire threat. 
 
On September 19, 2014, a significant wildfire occurred in Washington County 
called the Scoggins Creek Fire. While only 211 acres burned, the County EOC 

http://s3.amazonaws.com/nca2014/low/NCA3_Highlights_LowRes.pdf?download=1
http://s3.amazonaws.com/nca2014/low/NCA3_Highlights_LowRes.pdf?download=1
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was activated and multiple residents and animals were evacuated from their 
homes. The potential for future wildland fires will remain well into the future. 
 
Climate change is predicted to progressively increase wildfire risk in the Pacific 
Northwest during the 21st century according to the U.S. National Climate 
Assessment report Climate Change Impacts in the United States Highlights. (See  
http://s3.amazonaws.com/nca2014/low/NCA3_Highlights_LowRes.pdf?download
=1, page 81.) 
 

K. Hazardous Materials Release  112 points  
 

This hazard involves the release or spillage of hazardous chemicals or chemical 
wastes that pose a serious threat to life, property, and/or the environment.  The 
release or spillage may also generate long-term contamination or toxicity 
problems.  A hazardous materials incident is most commonly associated with a 
transportation accident (highway, rail, waterway, or pipeline) but may also arise 
from accidents at fixed facilities.  Hazardous materials are used extensively 
within Washington County, particularly in agricultural, high tech, and 
manufacturing applications. The County has numerous SARA Title III facilities 
that handle various types and amounts of chemicals including many classed by 
the Environmental Protection Agency as Extremely Hazardous Substances 
(EHS).  There is also one pipeline that transports petroleum products south 
through the County to destinations in the Willamette Valley and a series of 
pipelines that deliver natural gas to commercial and residential customers.  Most 
of the hazardous materials transported within the County are moved by truck and 
rail and the pipelines noted above.  The most serious hazardous materials 
incidents that might impact the County are those that would involve the release of 
significant quantities of extremely hazardous substances into heavily populated 
commercial or residential areas.  Any such incident could pose acute toxicity, 
corrosivity, and/or flammability problems and require immediate actions to 
evacuate and shelter large numbers of people and/or instruct the public to 
shelter-in-place. 
 
Washington County has a history of minor hazardous materials incidents, but 
none that have risen to the level of major emergency or disaster.  However, the 
increased use of hazardous materials in all aspects of daily life, their increased 
presence within Washington County, and the proximity of commercial and 
residential developments to hazardous material facilities raise the probability of a 
significant future event.  This probability is offset somewhat by stricter regulations 
and tougher regulatory enforcement for facilities and companies that 
manufacture, transport, or store hazardous materials. 

 
L. Dam Failure        74 points 

 
The Oregon Water Resources Department has identified four “high hazard” dams 
in Washington County – Scoggins Dam, Eldon Mills Dam, Kay Lake, and Walters 

http://s3.amazonaws.com/nca2014/low/NCA3_Highlights_LowRes.pdf?download=1
http://s3.amazonaws.com/nca2014/low/NCA3_Highlights_LowRes.pdf?download=1
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Reservoir.  Scoggins Dam is only of those dams in the County capable of 
producing a major emergency or disaster event.  Although located in Washington 
County, a failure of the Eldon Mills Dam would create an emergency or disaster 
for Tillamook County.   
 
Scoggins Dam is an earth fill dam with a height of 151 feet, a crest length of 
2,700 feet, and a reservoir of capacity of 60,000 acre-feet.  It lies on Scoggins 
Creek in the west county area about 7 miles southwest of Forest Grove.  
Scoggins Creek drains into the Tualatin River just downstream from the city of 
Gaston. 
 
A catastrophic failure of Scoggins Dam with a full or near full reservoir would 
have devastating consequences for developed areas, bridges, and roadways 
lying along Scoggins Creek and the Tualatin River from Gaston to Cornelius.  
Impacts would also be felt up many of the other streams that are tributary to the 
Tualatin River (e.g., Gales Creek, Dairy Creek, and Rock Creek).  Although the 
water velocity would decrease substantially downstream from Cornelius, 
floodwater depths would still be significant below that point. 
 
Major populated areas downstream from the dam that would be affected by such 
an event include: northeastern Gaston; southeastern Dilley; the southern 
sections of Forest Grove, Cornelius, and Hillsboro; the business district of 
Tualatin; the developed areas around Scholls and Rivergrove; and the rural 
homes all along the flood plain.  Other significant properties that would sustain 
damage include Stimson Lumber, the Portland and Western Railroad, the Joint 
Water Commission treatment plant, CWS's Forest Grove sewage treatment 
plant, several golf courses, and a number of important highways and bridges. 
 
Scoggins Dam has never experienced a catastrophic failure or any other event 
where its integrity was placed in question.  Although the dam is aging, it has a 
good system to detect both seepage and earth movement.  That system should 
provide sufficient warning of a problem to allow the reservoir to be drawn down to 
mitigate the threat.  However, a seismic risk analysis conducted by the Bureau of 
Reclamation in 2009 showed the dam to be at risk for failure from a Cascadia 
Subduction Zone (i.e. 9+ magnitude) earthquake. For purposes of this hazard 
analysis, hazards from a failure of the dam due to a seismic event are captured 
under the earthquake section. 

 
M. Transportation Accident     62 points 
 

This hazard includes major incidents involving motor vehicles, trains, aircraft, 
vessels, and pipelines.  Although the highest risk from this hazard would arise 
from the release of hazardous materials, such incidents are addressed 
elsewhere in this analysis.  Excluding accidents involving hazardous materials, 
the primary risk from this hazard is an aircraft or light rail crash creating a mass 
casualty or mass fatality incident.   
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The County has no history of a transportation accident rising to the level of a 
major emergency or disaster; however, a vegetable oil spill on State Highway 
217 in 2004 shut down traffic on both Highway 217 and Highway 26 and had a 
major impact on access to Providence St. Vincent Medical Center.  In addition, a 
number of factors have combined to increase the potential for such an incident in 
the future.  The County's location relative to the flight path for Portland 
International Airport, a large increase in the number of flights into and out of the 
Hillsboro Airport, and the operation of both light rail trains with capacity for 600 
passengers and a commuter rail line place it at greater risk than in the past.  
 

N. Tornado       34 points 
 

Although an uncommon event in the region, a number of tornadoes are sighted 
each year in the Willamette Valley.  Most do not touch down.  When they have, 
they have not produced the widespread destruction seen in the Midwest and 
South.  The most severe local tornadoes impacted the city of Aumsville in 
December 2010 and the city of Vancouver in April 1972 and January 2008.  The 
1972 tornado caused six deaths and 300 injuries.  A tornado did touch down near 
the city of Sherwood in 1993, but its impacts were minimal. 
 
An increase in the frequency of tornadoes is not expected unless significant 
changes occur in weather behavior/patterns in the Northwest.  Although the 
likelihood that a tornadic event would cause damage or injury will increase with 
population growth, the worst case scenario in Washington County is still not 
expected to impact a very broad segment of the population. 
 

O. Landslide       24 points 
 

The word "landslide" is a generic term that refers to the movement of a mass of 
rock, debris, and/or soil.  Landslides can take many forms from the slow 
movement of land to rapidly moving rockslides, mudflows, or debris flows.  
Landslides become hazards when they occur in or near developed areas of the 
community. 
 
Washington County has a history of landslides.  Many of these slides are slow-
moving areas that have had little impact on anything but roads and culverts.  
Several of these slides (e.g., Dixie Mountain and Sherman's Mill) became much 
more active during the heavy rains and floods of 1996, but their impacts were still 
limited to road and culvert damage.  The heavy rains of 1996 also generated 
many more slides throughout the County.  But again, most of the slide impacts 
were limited to roadway damage. 
 
The location and impacts of past slides indicate little risk to residents or 
developed property other than roads.  Despite continuing development of the 
County's hillsides, well-engineered drainage systems and improved construction 
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techniques serve to minimize the potential for a landslide to become a major 
emergency or disaster event. 
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HAZARD ANALYSIS MATRIX 
WORKSHEET 

 
JURISDICTION:  Washington County 

 
     WF = weight factor   

         SR = severity rating 

 

Hazards 
 
 

History 
 

WF = 2 

Vulnerability 
 

WF = 5 

Maximum 
Threat 

WF = 10 

Probability 
 

WF = 7 

 
Total 
Score 

Winter Storm 
WF X SR 

 
Subscore 

2 X 10 
 

=  20 

5 X 10 
 

=  50 

10 X 10 
 

=  100 

7 X 10 
 

=  70 
240 

Utility Failure 
WF X SR 

 
Subscore 

2 X 1 
 

=  2 

5 X 7 
 

=  35 

10 X 10 
 

=  100 

7 X 10 
 

=  70 
207 

Windstorm 
WF X SR 

 
Subscore 

2 X 10 
 

=  20 

5 X 10 
 

=  50 

10 X 8 
 

=  80 

7 X 8 
 

=  56 
206 

  

Pandemic 
  

WF X SR 
 

Subscore 

2 X 1=2 
 

=  2 

5 X 8 
 

=  40 

10 X 10 
 

=  100 

7 X 8 
 

=  56 
198 

Earthquake 
WF X SR 

 
Subscore 

2 X 1 
 

=  2 

5 X 10 
 

=  50 

10 X 10 
 

=  100 

7 X 6 
 

=  42 
194 

Terrorism 
WF X SR 

 
Subscore 

2 X 3 
 

=  6 

5 X 5 
 

=  25 

10 X 8 
 

=  80 

7 X 9 
 

=  63 
174 

Flood 
WF X SR 

 
Subscore 

2 X 10 
 

=  20 

5 X 6 
 

=  30 

10 X 6 
 

=  60 

7 X 9 
 

=  63 
173 

Drought 
WF X SR 

 
Subscore 

2 X 1 
 

=  2 

5 X 5 
 

=  25 

10 X 10 
 

=  100 

7 X 4 
 

=  28 
155 

Volcanic Ash 
WF X SR 

 
Subscore 

2 X 1 
 

=  2 

5 X 8 
 

=  40 

10 X 8 
 

=  80 

7 X 1 
 

=  7 
129 

Wildland Fire 
WF X SR 

 
Subscore 

2 X 3 
 

=  6 

5 X 5 
 

=  25 

10 X 5 
 

=  50 

7 X 5 
 

=  35 
116 
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HAZARD ANALYSIS MATRIX 
WORKSHEET (Cont.) 

 
JURISDICTION:  Washington County 

 

 

Hazards 
 
 

History 
 

WF = 2 

Vulnerability 
 

WF = 5 

Maximum 
Threat 

WF = 10 

Probability 
 

WF = 7 

Total 
Score 

Hazardous Materials 
WF X SR 

 
Subscore 

2 X 1 
 

=  2 

5 X 5 
 

=  25 

10 X 5 
 

=  50 

7 X 5 
 

=  35 
112 

 Dam Failure 
WF X SR 

 
Subscore 

2 X 1 
 

=  2 

5 X 5 
 

=  25 

10 X 4 
 

=  40 

7 X 1 
 

=  7 
74 

 Transportation 
WF X SR 

 
Subscore 

2 X 1 
 

=  2 

5 X 3 
 

=  15 

10 X 1 
 

=  10 

7 X 5 
 

=  35 
62 

 Tornado 
WF X SR 

 
Subscore 

2 X 1 
 

=  2 

5 X 3 
 

=  15 

10 X 1 
 

=  10 

7 X 1 
 

=  7 
34 

Landslide 
WF X SR 

 
Subscore 

2 X 1 
 

=  2 

5 X 1 
 

=  5 

10 X 1 
 

=  10 

7 X 1 
 

=  7 
24 

 

 

WF = weight factor   
         SR = severity rating 
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