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I. INTRODUCTION 
 

"On Sunday, June 14, 1903, at about 5:00 p.m., a cloudburst broke over the hills south of the 
small farming community of Heppner. Overloaded creeks rushed toward the town, picking up 
debris from the farms through which they passed. At the south end of Heppner, a steam laundry 
crossed the path of the water. Debris built up behind the laundry, effecƟvely damming the water 
unƟl the building could not withstand the pressure. When the water broke free, it hit Heppner 
with a force unmatched in the history of the state. 

“AŌer the floodwaters subsided, the task of finding and burying the dead began. Bodies were 
dug out of the debris and, in some cases, brought back to town from several miles downstream. 
A temporary morgue was set up in the stone Roberts Building, one of the few structures leŌ 
relaƟvely unscathed on Main Street. Fatality counts varied; some people simply disappeared and 
were never accounted for, some bodies were never idenƟfied. The final count was ‘approximately 
250 dead.’"  

(Reprinted from the website: : www.rootsweb.com/morrow/HeppnerFlood.htm; citaƟon not located during 2024 update.) 

A. What is Natural Hazard MiƟgaƟon? 
What is natural hazard miƟgaƟon? Natural hazard miƟgaƟon is defined as permanently reducing or 
alleviaƟng the losses of life, property, and injuries resulƟng from natural hazard events through both 
long term and short-term strategies. Put another way, natural hazard miƟgaƟon is a method of reducing 
or alleviaƟng the losses of life, property and injuries resulƟng from natural hazards through long and 
short-term strategies. Example strategies include policy changes (e.g., updated development codes), 
capital improvement projects (e.g. seismically retrofiƫng criƟcal faciliƟes such as bridges), and 
educaƟon opportuniƟes to targeted audiences (e.g., non-English speaking community members or the 
elderly).  

Hazard miƟgaƟon aims to reduce damage to communiƟes and increase community safety, economic 
stability, and overall resilience. Natural hazard miƟgaƟon cannot be accomplished by one enƟty alone 
but is rather the responsibility of the “Whole Community”: individuals, private businesses and 
industries, state and local governments and the federal government.  

Engaging in miƟgaƟon acƟviƟes benefits jurisdicƟons in many ways. including increasing community 
resilience and capacity.  Through natural hazard miƟgaƟon, the loss of life, property, essenƟal services 
and criƟcal faciliƟes due to natural hazards are decreased. and cooperaƟon and communicaƟon within 
the community is increased through the planning process.  The plan is also essenƟal to gain eligibility for 
FEMA recovery and reconstrucƟon grants. 
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B.  Why Develop a MiƟgaƟon Plan? 
The Heppner Flood was the worst flood, in terms of loss of life, ever to occur in Oregon. Morrow County 
developed this Natural Hazards MiƟgaƟon Plan in an effort to reduce future loss of life and property 
resulƟng from natural disasters such as the flood event menƟoned above. It is impossible to predict 
exactly when these disasters will occur, or the extent to which they will affect the County. However, 
with careful planning and collaboraƟon among public agencies, private sector organizaƟons, and ciƟzens 
within the community, it is possible to minimize the losses that can result from natural disasters.   

A natural disaster occurs when a natural hazard impacts people or property and creates adverse 
condiƟons within a community. This plan focuses on the primary natural hazards that could affect 
Morrow County, Oregon, which include drought, wildfire, flooding, windstorms, winter storm, and to a 
lesser extent, landslides, seismic and volcanic events. The dramaƟc increase of the costs associated with 
recovery from natural disasters over past decades has fostered interest in idenƟfying and implemenƟng 
effecƟve means of reducing vulnerability. This Natural Hazards MiƟgaƟon Plan is intended to assist 
Morrow County in reducing its risk from natural hazards by idenƟfying resources, informaƟon, and 
strategies for risk reducƟon. 

In addiƟon to establishing a comprehensive community-level miƟgaƟon strategy, the Disaster MiƟgaƟon 
Act of 2000 (DMA2K) and the regulaƟons contained in Title 44 CFR Part 201, require that jurisdicƟons 
maintain an approved NHMP to receive federal funds for miƟgaƟon projects. Local adopƟon and federal 
approval of this NHMP ensures that the County and listed ciƟes will remain eligible for pre- and post-
disaster miƟgaƟon project grants. 

The Disaster MiƟgaƟon Act of 2000 (DMA 2000) reinforces the importance of miƟgaƟon planning and 
emphasizes planning for disasters before they occur. As such, this Act established a pre-disaster hazard 
miƟgaƟon program and new requirements for the naƟonal post-disaster Hazard MiƟgaƟon Grant 
Program (HMGP). SecƟon 322 of the Act specifically addresses miƟgaƟon planning at the state and local 
levels. States and local communiƟes must have approved miƟgaƟon plans in place in order to be eligible 
to apply for both pre-disaster and post-disaster FEMA hazard miƟgaƟon funds. MiƟgaƟon plans must 
demonstrate that their proposed miƟgaƟon measures are based on a sound planning process that 
accounts for the risk to the individual and their capabiliƟes. 

Title 44 Code of Federal RegulaƟons (CFR), secƟon 201.6, also requires a local government to have an 
approved NHMP in order to receive HMGP project grants.   Pursuant to Title 44 CFR, the NHMP planning 
processes shall include opportunity for the public to comment on the NHMP during review and the 
updated NHMP shall include documentaƟon of the public planning process used to develop the NHMP.7 
The NHMP update must also contain a risk assessment, miƟgaƟon strategy and a NHMP maintenance 
process that has been formally adopted by the governing body of the jurisdicƟon. Lastly, the NHMP 
must be submiƩed to the Oregon Department of Emergency Management (ODEM) for iniƟal review and 
then sent to FEMA for federal approval. AddiƟonally, the way ODEM administers the Emergency 
Management Performance Grant (EMPG), which helps fund local emergency management programs, 
also requires a FEMA-approved NHMP. 
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C.  Policy Framework for Natural 
Hazards in Oregon 

Planning for natural hazards is an integral element of Oregon's Statewide Land Use Planning program, 
which began in 1973. All Oregon ciƟes and counƟes have comprehensive plans and implemenƟng 
ordinances that are required to comply with the statewide planning goals. The challenge faced by state 
and local governments is to keep this network of local plans coordinated in response to the changing 
condiƟons and needs of Oregon communiƟes. 

Statewide Land Use Planning Goal 7: Areas Subject to Natural Hazards calls for local plans to include 
inventories, policies, and ordinances to guide development in hazard areas. Goal 7, along with other 
land use planning goals, has helped to reduce losses from natural hazards. Through risk idenƟficaƟon 
and the recommendaƟon of risk-reducƟon acƟons, this plan aligns with the goals of the Morrow 
County's Comprehensive Plan and helps Morrow County meet the requirements of Statewide Land Use 
Planning Goal 7. 

The primary responsibility for the development and implementaƟon of risk reducƟon strategies and 
policies lies with local jurisdicƟons. However, resources to assist local jurisdicƟons exist at the state and 
federal levels. Some of the key agencies in this area include Oregon Department, of Emergency 
Management (OEM), Oregon Building Codes Division (BCD), Oregon Department of Forestry (ODF), 
Oregon Department of Geology and Mineral Industries (DOGAMI), and the Department of Land 
ConservaƟon and Development (DLCD). 

 

D. How was the Plan Developed              
and Updated? 

The plan is non-regulatory in nature, meaning that it does not set forth any new policy. The miƟgaƟon 
plan works in conjuncƟon with regulatory and policy documents.  The NHMP includes a factual basis to 
be incorporated into policy documents such as a comprehensive plan or regulatory code such as the 
development code.  The current suite of county, city and state plans and programs that are connected 
to the Natural Hazard MiƟgaƟon Plan are: 

 The Natural Hazards Element of the Morrow County Comprehensive Plan; 

 Flood Hazard Overlay Zone of the Morrow County Zoning Ordinance; 

 City Flood Ordinances; 

 Morrow County Community Wildfire ProtecƟon Plan; 

 Mutual Aid Agreements for fire and emergency services between Morrow and UmaƟlla 
CounƟes; and 

 State of Oregon Natural Hazards MiƟgaƟon Plan. 
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The Morrow County MulƟ-JurisdicƟonal Natural Hazard MiƟgaƟon Plan (NHMP) both analyzes natural 
hazard risks and idenƟfies miƟgaƟon strategies to reduce risk.  The NHMP provides a set of acƟons to 
prepare for and reduce the risks posed by natural hazards through educaƟon and outreach programs, 
the development of partnerships, and implementaƟon of preventaƟve acƟviƟes such as land use or 
watershed management programs. The resources and informaƟon within the miƟgaƟon plan establish a 
foundaƟon for coordinaƟon and collaboraƟon among agencies and the public in Morrow County, 
idenƟfy and prioriƟze future miƟgaƟon projects, and assist in meeƟng qualificaƟons for federal 
assistance programs. The acƟons described in the plan are intended to be implemented through exisƟng 
codes, plans and programs within the County. 

The first Morrow County Natural Hazards MiƟgaƟon Plan was developed and approved in 2006. The plan 
was updated in 2016 and the current 2023/24 plan update marks the second update of the Morrow 
County MulƟ-JurisdicƟonal Natural Hazards MiƟgaƟon (NHMP). This updated NHMP will consolidate and 
replace the prior version of the Plan when it is approved by FEMA and adopted by the parƟcipaƟng 
jurisdicƟons. 

This plan update was supported by Hazard MiƟgaƟon Grant Program (HMGP) grant funds through 
HMGP DR-4519. 

The Plan Update Process: In the fall of 2022 a Natural Hazard MiƟgaƟon Planner from the Oregon 
Department of Land ConservaƟon and Development worked with County staff to convene meeƟngs with 
Morrow County and representaƟves from Morrow County incorporated ciƟes and other interested 
parƟes to begin the process of updaƟng this plan. The convener from Morrow County, the County 
Emergency Manager, worked with the DLCD planner to develop a roster of parƟcipants that would 
include representaƟves from all the ciƟes and representaƟves of neighboring communiƟes, local and 
regional agencies involved in hazard miƟgaƟon acƟviƟes, and agencies that have the authority to 
regulate development as well as businesses, academia, and other private and non-profit interests.   

The representaƟves of interested parƟes to the NHMP update included those represenƟng the Morrow 
County Health District, the Heppner Rural Fire ProtecƟon District, the Columbia Basin Electric 
CooperaƟve, the Morrow Soil and Water ConservaƟon District and the Confederated Tribes of the 
UmaƟlla Indian ReservaƟon.   

The DLCD planner working to manage this NHMP update project changed three Ɵmes during the course 
of this update.  Pam Reber filled this role from the beginning of the project unƟl December 2022.  At 
that Ɵme Susan Millhauser assumed the role of project manager and completed the steering commiƩee 
meeƟngs, data gathering and miƟgaƟon strategy assessment.  Katherine Daniel and Gianna Alessi took 
up the project in late 2023 to complete the draŌing of the plan update.  

The Steering CommiƩee evaluated how the plan should change to address current community prioriƟes.  
The major changes to the Plan are: 

 SecƟon 1, IntroducƟon was updated in that new steering commiƩee members were introduced 
and all meeƟngs held during the process of updaƟng the plan were documented. Plan 
organizaƟon was improved, and this was also documented. 

 SecƟon 2, Community Profile was updated with the latest demographic informaƟon from 2020 
US Census and the American Community Survey along with other sources of data on the people 
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and property within Morrow County. Housing and development trends were updated with 
informaƟon obtained through internet research and informaƟon provided by the county. 

 The city annexes were incorporated into Volume I rather than presented separately.  This change 
was made because there is much informaƟon in common among the ciƟes and the County.  This 
change creates a more wholisƟc plan document describing a plan within which all jurisdicƟons 
can support miƟgaƟon efforts. 

 SecƟon 3. The Natural Hazard Annexes were incorporated into this secƟon and updated 
informaƟon was added. 

 SecƟon 4. The mission and goals were confirmed as wriƩen in 2016 and AcƟon Items were 
updated through Steering CommiƩee review and through small group meeƟngs with city 
representaƟves. All current acƟon items completed acƟon items, and acƟon items that were 
deleted from the plan are included in the tables within this secƟon. 

 SecƟon 5. The Plan ImplementaƟon and Maintenance secƟon was reviewed and updated by the 
Steering CommiƩee. The Convener for the Morrow County MJNHMP was idenƟfied as the 
County Emergency Manager.  Plan maintenance meeƟngs will be held on a semi-annual basis. 

D.  Who was Involved in the Update 
Process? 

The Morrow County Natural Hazard MiƟgaƟon Plan is the result of a collaboraƟve effort between the 
County, ciƟes, special districts, ciƟzens, public agencies, non-profit organizaƟons, the private sector, and 
regional organizaƟons. The convener of the plan for the County, the Emergency Manager, Paul Gray, 
and the DLCD project manager developed a roster of parƟcipants that included both exisƟng members 
from the original Morrow County NHMP development and new partners to ensure that all community 
interests parƟcipated acƟvely in the process.  

The Emergency Manager and the DLCD Project Manager sent emails and informaƟon about the NHMP 
update process to a wide range of potenƟal parƟcipants.  ParƟcipaƟon in the NHMP update process was 
solicited from all of the County’s rural fire protecƟon districts, the State Fire Marshal’s office, the 
UmaƟlla NaƟonal Forest, Heppner Ranger District, representaƟves of the Fire Defense Board, the 
Morrow County Soil and Water ConservaƟon District, representaƟves of the local electric cooperaƟve, 
and the Confederated Tribes of the UmaƟlla Indian ReservaƟon.  Some of those invited to parƟcipate 
aƩended meeƟngs and provided input to the plan update.  

ParƟcipants in the Steering CommiƩee and the group of Interested ParƟes are listed below. 
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1. Steering Committee 

Morrow County Plan Holders Name PosiƟon 

Morrow County H. Paul Gray, Former Emergency Manager 

Morrow County Steve Freeland Current Emergency Manager 

Morrow County Tamra MabboƩ Planning Director 

Morrow County Stephen Wrecsics Associate Planner and GIS Technician 

Morrow County Sandi Pointer Public Works/Airport Manager 

City of Boardman Karen Peƫgrew Former City Manager 

City of Boardman Carla McLane Planning Official 

City of Boardman Rolf Prag  Special Projects Coordinator 

City of Heppner Kraig Cutsforth Former City Manager 

City of Heppner Tommy Wolf Interim City Manager 

City of Ione Elizabeth Peterson City Manager 

City of Irrigon Aaron Palmquist City Manager 

City of Lexington Veronica Hess Town Recorder 

City of Lexington KaƟe Imes Town Councilor 

Interested ParƟes and Partners  

Columbia Basin Electric 
CooperaƟve 

Andy Fletcher General Manager 

Columbia Basin Electric Coop. Jake Calvert, Brian Kollman  

Confederated Tribes of UmaƟlla 
Indian ReservaƟon 

Bob Fossek Emergency Management Coordinator 

Heppner Rural Fire ProtecƟon 
District 

Steven Rhea Fire Chief 

Morrow County Health District Emily Roberts CEO 

Morrow County Health District Danielle HoeŌ Health and Safety Coordinator 

Morrow County Health District Dwayne Marsh Pioneer Memorial Hospital 

Morrow County Soil and Water 
ConservaƟon District 

Kevin Payne District Manager 

Morrow County SWCD Jared Huddleston  
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The Steering CommiƩee and Interested ParƟes met eight Ɵmes between November 2022 and July 2023.  
Also, during the update process, each incorporated community in Morrow County held a meeƟng to 
review the risk assessment and to update their respecƟve hazard miƟgaƟon acƟons for the NHMP's 
annexes. DocumentaƟon of these meeƟngs is provided in Appendix B. 

2. Meetings 

November 2, 2022: Project introducƟon and establishment of project pracƟces, the need to conduct 
public outreach acƟviƟes during the development of the plan and a proposed schedule for compleƟon 
of the project. 

November 15, 2022:  Prior plan miƟgaƟon strategy acƟons were the primary topic of this meeƟng as 
well as the content of updated city annexes.  The Steering CommiƩee decided to conduct separate risk 
assessments for the northern and southern porƟons of the County. The use of Box and compleƟon of 
cost share forms were also discussed. 

January 17, 2023:  The Steering CommiƩee idenƟfied the natural hazards that will be addressed by the 
NHMP update.  The group idenƟfied two new hazards, Extreme Temperatures and Air Quality.  Tornado 
was recategorized under Thunderstorms.  Other natural hazards that carry over from the 2016 plan 
include Drought, Earthquake (Cascadia), Earthquake (Crustal), Flood, Landslide, Thunderstorm, 
Windstorm, Winter Storm, Wildfire, and Volcanic Event.  A total of twelve natural hazards are addressed 
by this NHMP update.  The meeƟng also included an OEM methodology Hazard Vulnerability 
Assessment (HVA) for the North County and individual updates from the ciƟes about meeƟngs held 
locally to discuss miƟgaƟon strategies. 

February 21, 2023:  Susan Millhauser joins the project as a Natural Hazard Planner and Project Manager 
to replace Pam Reber.  The agenda included confirmaƟon of the natural hazards idenƟfied at the 
previous meeƟng were relevant for both north and south County areas.  Susan informed the group that 
Dam Safety is to be addressed in the plan update per FEMA guidance issued in April 2023. 

March 21, 2023:  The project Ɵmeline was adjusted to beƩer reflect the Ɵme for outreach efforts on risk 
assessment and also on miƟgaƟon strategies.  New FEMA requirements for addressing High Hazard 
PotenƟal Dam risk and how to message that to the public as well as miƟgaƟon strategy requirements 
with a focus on equitable outcomes. 

April 18, 2023:  MaƩ Williams, Geohazard Analyst for the Department of Geology and Mineral 
Industries, presented the results of the mulƟ-hazard risk analysis he completed for Morrow County with 
respect to landslide, earthquake, flood, channel migraƟon, and wildfire.  The Steering CommiƩee 
discussed the ranking of the hazards using the OEM methodology HVA with the DOGAMI analysis in 
mind.  The north and south county rankings were finalized.   

May 16, 2023:  Erica Fleishman, Director of the Oregon Climate Change Research InsƟtute provided an 
overview of the Future Climate ProjecƟons report prepared for Morrow County regarding the projected 
impact of a warming climate on the natural hazards addressed in the Morrow County MulƟ-
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JurisdicƟonal NHMP update. The development of maps for the plan and progress reports were the other 
topics covered at this meeƟng. 

July 18, 2023:  The meeƟng purpose was to provide updates to the OCCRI Future Climate ProjecƟons 
report (Erica Fleishman) and to summarize the findings of the draŌ DOGAMI report so that the Steering 
CommiƩee could discuss any updates needed to the OEM Methodology HVA.  This was postponed. 
Public outreach and feedback to incorporate into the NHMP were also considered in light of the 
departure of the convener from County employment.  

Small group meeƟngs:  DLCD project managers met in small groups with all the city representaƟves and 
the County and health district parƟcipants to focused discussion on the miƟgaƟon strategies for each 
jurisdicƟon. 

3. Public Review and Comment 

Public outreach began in the Spring of 2024 when the County held two open houses to inform the public 
and gather feedback on the plan. One was held in the City of Boardman in conjuncƟon with a 
Preparedness Fair.  The Morrow County Emergency Manager … The second event was held in the 
southern part of the County, in Heppner, in conjuncƟon with a Board of County Commissioners meeƟng. 

The County developed a flyer for the Open House in Heppner that was posted online and in physical 
locaƟons.  The flyer was also published in the local newspaper, the Heppner GazeƩe Times, on Tuesday 
April 17th.  The GazeƩe is a county-wide publicaƟon and is available for free at locaƟons throughout 
Morrow County, the Planning Department office being one.  Both events were free and open to the 
public.  The events were well adverƟsed to encourage members of the public to visit, learn about the 
NHMP update and provide their thoughts and comments. 

The feedback provided by one aƩendee was focused on the impact of overhead high tension electric 
wires on the suscepƟbility of dry land wheat to ignite and become a wildfire.  The aƩendee voiced 
concern that the role of overhead electric lines be more prominently idenƟfied in the NHNMP update as 
a factor in wildfire suscepƟbility in rural Morrow County. The plan was revised to make note of this 
input.  

E.  How is the Plan Organized? 
Volume I: The Plan 

The 2024 Morrow County MulƟ-JurisdicƟonal Natural Hazard MiƟgaƟon Plan update is more 
consolidated than previous plan updates. It sƟll consists of the following five secƟons: 

SecƟon I: IntroducƟon 

The IntroducƟon briefly describes the purpose of and basis for the County's miƟgaƟon planning 
efforts and the methodology used to develop the plan. It also includes informaƟon about the 
Steering CommiƩee's role and how other stakeholders provided input. 
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SecƟon II: Community Profile 

The Community Profile briefly describes the County and each of the ciƟes in terms of 
demographic, economic, and development trends as well as geography and environment, 
housing, social vulnerability, and transportaƟon.  This secƟon is more substanƟal than previously 
due to inclusion of the Community Profile appendix into the principal plan document. 

SecƟon III: Hazard Risk Assessment 

This secƟon contains Hazard Profiles that describe the thirteen natural hazards that affect 
Morrow County.  The subsecƟon includes addiƟonal resources and documentaƟon that was 
previously in a separate secƟon of the plan. Each natural hazard is characterized with respect to 
locaƟon and extent as well as the probability of future occurrence and vulnerability of people 
and property in Morrow County.  The impact of future climate condiƟons on relevant natural 
hazards is discussed in this secƟon based on the work of the Oregon Climate Change Research 
InsƟtute.  The full report is included as an appendix. 

The second subsecƟon also contains a Vulnerability Assessment based on the OEM-FEMA 
Hazard Vulnerability Analysis Methodology conducted with the Steering CommiƩee parƟcipants 
at meeƟngs documented elsewhere in this plan.  This method asks parƟcipants to rank severity 
of four factors that comprise risk to natural hazards: Historic Frequency, Future Probability, 
Vulnerability and Maximum Threat.  Scores are weighted and result in a Total Risk score that 
informs the risk assessment phase of the planning process. 

The final subsecƟon, Risk Analysis, contains the exposure and loss esƟmates developed by the 
Department of Geology and Mineral Industries for the unincorporated County and for each of 
the incorporated ciƟes within Morrow County.  The complete report is included in Appendix E 

SecƟon IV: MiƟgaƟon Plan Goals and AcƟon Items 

This secƟon describes the vision of the plan and the goals established to implement the vision 
statement.  The bulk of this secƟon includes miƟgaƟon acƟons that are intended to implement 
the idenƟfied miƟgaƟon goals.  

SecƟon V: Plan ImplementaƟon and Maintenance 

This secƟon provides informaƟon on the implementaƟon and maintenance of the plan. It 
describes the process for prioriƟzing projects and includes a suggested list of tasks for updaƟng 
the plan to be completed at the semi-annual and 5-Year review meeƟngs. 

 

Volume II:  Resource Appendices 

The resource appendices are designed to provide users of the Morrow County Natural Hazards 
MiƟgaƟon Plan with addiƟonal informaƟon to assist them in understanding the contents of the 
miƟgaƟon plan and provide them with potenƟal resources to assist with Plan implementaƟon.  

Several of the appendices from the 2016 NHMP update were folded into the Basic Plan.  These include 
the ExisƟng Plans, Policies, and Programs and the MiƟgaƟon AcƟviƟes and Resource Directory.  This 
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informaƟon forms part of SecƟon V of Volume I.  The AcƟon Items is also incorporated into Volume I 
within SecƟon IV: MiƟgaƟon Plan Goals and AcƟon Items.  Maps are incorporated into Volume I within 
SecƟon III: Hazard Risk Assessment; A. Hazard IdenƟficaƟon  

New appendices were added.  The FEMA Approval LeƩer, the resoluƟons of adopƟon and the FEMA 
Local Plan Review Tool are compiled separately in Appendix A. The analyses performed by the 
Department of Geology and Mineral Industries and the Oregon Climate Change Research InsƟtute are 
included as new appendices in Volume II.  

Appendix A:  ResoluƟons, FEMA LeƩer of Approval and Review Tool 

This appendix includes the signed local resoluƟons of approval from each jurisdicƟon that is 
adopƟng the plan.  This is followed by the official FEMA leƩer of approval and the accompanying 
Local Review Tool. 

Appendix B: Planning and Public Process 

This appendix includes evidence of the public process involved in the development of this Plan. 
Steering CommiƩee aƩendance, meeƟng minutes, and agendas are included. 

Appendix C: Economic Analysis of Natural Hazard MiƟgaƟon Project 

This appendix describes FEMA requirements for benefit/cost analysis in natural hazards 
miƟgaƟon, as well as various approaches for conducƟng economic analysis of proposed 
miƟgaƟon acƟviƟes/ 

Appendix D: Grant Programs and Resources 

This appendix lists state and federal resources and programs by hazard. 

Appendix E: DOGAMI MulƟ-Hazard Risk Report for Morrow County, OR 

A mulƟ-hazard analysis of losses and exposure to earthquake, landslide, flood, and channel 
migraƟon was conducted using a model developed by FEMA (Hazus) and local assessors’ data 
regarding building construcƟon type and first floor elevaƟons. 

Appendix F: OCCRI Future CondiƟons Report Morrow County, Oregon 

Analysis performed by the Oregon Climate Change Research InsƟtute assesses the potenƟal 
localized effects of a warming climate on the intensity and frequency of a wide range of natural 
hazards.  

 

II. COMMUNITY PROFILE 
The following secƟon describes Morrow County from several perspecƟves to help define and 
understand the County’s sensiƟvity and resilience to natural hazards. SensiƟvity and resilience indicators 
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are idenƟfied through the examinaƟon of community capitals which include natural environment, 
social/demographic capacity, economic, physical infrastructure, and poliƟcal capital. These community 
capitals can be defined as resources or assets that represent many aspects of community life. When 
paired together, community capitals can influence the decision-making process to ensure that the needs 
of the community are being adequately met. 

SensiƟvity factors can be defined as those community assets and characterisƟcs that may be impacted 
by natural hazards, (e.g., special populaƟons, economic factors, and historic and cultural resources). 
Community resilience factors can be defined as the community’s ability to manage risk and adapt to 
hazard event impacts (e.g., governmental structure, agency missions and direcƟves, plans, policies, and 
programs). To help define and understand the County’s sensiƟvity and resilience to natural hazards, the 
following capaciƟes must be examined: 

 Natural Environment Profile 

 Social/Demographic Profile 

 Economic and Employment Profile 

 Built Environment Profile 

 TransportaƟon Infrastructure Profile 

 Cultural Resources and Historical Places Profile 

 PoliƟcal Capacity Profile 

 
The Community Profile describes the sensiƟvity and resilience to natural hazards of Morrow County, and 
its incorporated ciƟes, as they relate to each capacity. It provides a snapshot of the Ɵme when the plan 
was developed and will assist in preparaƟon for a more resilient County.  
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A. Natural Environment Profile 
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.2 Natural 
resources such as wetlands and forested hill slopes play significant roles in protecƟng communiƟes and 
the environment from weather-related hazards, such as flooding and landslides. However, natural 
systems are oŌen impacted or depleted by human acƟviƟes adversely affecƟng community resilience. 

1. Geography 

Morrow County is located in the eastern porƟon of Oregon and covers an area of 2,031 square miles 
bordered by Gilliam County to the west, Wheeler and Grant counƟes to the south, and UmaƟlla County 
to the east. The County's northern border is bounded by the Columbia River, with 35 miles of shoreline. 

The major city in Morrow County is Boardman where 36.2 % of the populaƟon live. The nearest large 
urban areas include Hermiston and Pendleton, both located east in neighboring UmaƟlla County. .  

While most of the County is dry and flat, south county has a secƟon of the Blue Mountains Range, 
making it fairly mountainous. The highest point in Morrow County reaches upwards of 6,000 feet at 
Black Mountain in the UmaƟlla NaƟonal Forest (5,923 feet). ElevaƟon dips as low as 260 feet above sea 
level at the Columbia River to the north. 

Table 1. Morrow County Land Management Inventory 

Management Type Acres (Approximately) Percentage of Land 
Private Lands (ResidenƟal, 
Ranches, Timber Companies, etc.) 1,085,129 82.8% 

Public Land 225,333 17.2% 
Federal Government 216,741 16.5% 
State Government 2,182 0.2% 
Local Government 6,410 0.5% 

Total 1,310,462 100.0% 
Source: Morrow County Community Wildfire ProtecƟon Plan, 2019 

The County is comprised of approximately 1,310,462 acres of land. As broken down in Table 1 and 
Figure 1, the vast majority of the land is privately owned (82.8 %). The remaining lands comprises 
approximately one fiŌh of the land (17.2 %) in Morrow County is publicly owned (16.5 % Federal 
Government, 0.2 % State Government, 0.5 % Local Government).   
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Figure 1. Morrow County Land Management 

 

Source: Morrow County Community Wildfire ProtecƟon Plan, 2019 

1. Geological Provinces 
Morrow County is comprised of two geologic provinces or ecoregions located within its boundaries: 
Columbia Plateau and Blue Mountains.8F

1 These provinces are characterized by complex and rugged 
topography, unique soils groups, deep and narrow valleys, which impact all acƟviƟes of residents of the 
County (see Figure 2). The physical seƫng of the County plays an important role in the hazard analysis 

 
1 EPA Ecoregions III in Oregon Map. Accessed April 10, 2022. 
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process. Most of Morrow County is in the treeless high plains of the Columbia Plateau. The Plateau rises 
gently to the south into the forested Blue Mountains and is cut by many steep-walled, flat-boƩomed 
canyons carrying streams. 

Figure 2. Morrow County Geologic Provinces 

 

Source: Oregon Department of Land ConservaƟon and Develop, 2024 

The Columbia Plateau province is an arid, sagebrush steppe and grassland that is flanked by moister, 
predominantly forested, mountainous ecoregions. The Columbia Plateau (10) is underlain by basalt up 
to two miles thick and parƟally covered by thick loess deposits. Where precipitaƟon amounts are 
sufficient, its deep loess soils have been extensively culƟvated for wheat. The Columbia River bisects 
Ecoregion 10; its water is subject to resource allocaƟon debates involving fisheries, navigaƟon, power 
producƟon, recreaƟon, and irrigaƟon. 
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The Blue Mountains province is a complex of mountain ranges that are lower and more open than the 
neighboring Cascades (4) and Northern Rockies (15). Like the Cascades (4), but unlike the Northern 
Rockies (15), the Blue Mountains (11) are mostly volcanic in origin. However, the core of the Blue 
Mountains and the highest ranges, the Wallowa and Elkhorn Mountains, are composed of graniƟc 
intrusives, deep sea sediments, and metamorphosed rocks. Much of Ecoregion 11 is grazed by caƩle. 

2. Water Resources 

The County lays within two river drainage basins: The UmaƟlla River Basin and the John Day River Basin, 
where the UmaƟlla River Basin covers the majority of the County. There are five river systems that run 
throughout the County: the Willow-Rhea Creek, BuƩer Creek, Rock Creek, and the Columbia, and a John 
Day River basin tributary. These provide the County with water for fish and wildfire, domesƟc needs, 
recreaƟonal uses, agriculture, industrial transportaƟon, general vegetaƟon growth, and contains 
streams that were historically viable for salmonid populaƟon, which are slowly returning. 

1. River Basins 
The UmaƟlla River Basin lays within the majority of both UmaƟlla County and Morrow County and 
comprises a total of 4,694.75 square miles. This basin helps the County maintain its water supply and 
economic health, such as agriculture, power generaƟon, and environmental and polluƟon abatement. 

The Umatilla River Basin is part of the Umatilla River, which flows approximately 89 mi. (143 km) from 
where it branches into the north and south forks of the Umatilla River to the mouth at the confluence with 
the Columbia River. The Umatilla River originates in the conifer forests of the Blue Mountains at over 6,000 
feet elevation and flows west and then northwest through the semi-arid shrub steppe of the Deschutes-
Umatilla plateau, entering the Columbia River at an elevation of 270 feet above sea level. This confluence 
occurs at the town of Umatilla, Oregon, about 300 miles upstream from the Pacific Ocean.Major 
tributaries include Meacham Creek, Birch Creek, McKay Creek, BuƩer Creek, and Wildhorse Creek.  

The County also includes Willow Creek, whose headwaters are in the mountains above Heppner, and 
flows through the communiƟes of Heppner, Lexington and Ione, eventually joining the Columbia River 
just outside of Morrow County to the west. There are other minor drainages, which flow into Willow 
Creek, which have been locally renowned for periodic flash flooding such as Balm Fork, Hinton Creek, 
Rhea Creek, and Shobe Creek. 

2. Nitrate in Morrow County2 
Morrow County’s groundwater, the primary source of drinking water for the County, has been measured 
as having approximately five Ɵmes the federal safe drinking water limit of nitrates, a naturally occurring 
chemical commonly found in ferƟlizer. While nitrates can provide beneficial nutrients that help crops 
grow, when in excess can cause serious health issues, such as respiratory infecƟons, thyroid 
dysfuncƟons, and bladder cancer. As large-scale agricultural operaƟons or other enƟƟes, such as Port of 
Morrow, have played a big role in the County’s economy for decades, the widespread groundwater 
contaminaƟon has steadily increased of the past 30 years, according to data collected by the Oregon 

 
2 Morrow County water contaminaƟon could prompt EPA to intervene 
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Department of Environmental Quality (DEQ). According to a report conducted by the Lower UmaƟlla 
Basin commiƩee, there has been a 55 % increase in nitrates contaminaƟng groundwater since 1997. 

Nitrate contaminaƟon and extent of exposure can be exacerbated through natural disasters. For 
example, flooding can cause more nitrates to enter soil near private wells or increase the extent to 
which nitrate impacts the local groundwater. Furthermore, in the aŌermath of a wildfire, burned 
watersheds are prone to increased risks of flooding and erosion, which can negaƟvely impact water-
supply reservoirs, water quality, and drinking-water treatment processes. 

3. Climate - Temperature 

The climate is relaƟvely dry because the Cascade Mountains serve as an effecƟve moisture barrier 
causing storms to dump much of their moisture west of the peaks leaving areas to the east, including 
Morrow County, in a "rain shadow." This region has a definite winter rainfall climate.  

According to the Oregon Climate Change Research InsƟtute (OCCRI), the annual average temperature in 
Morrow County increased at a rate of 2.3°F per century from 1895 through 20223. During the twenty-
first century, average temperature in the County is projected to warm at a rate si  milar to that of 
Oregon as a whole. 

The NaƟonal Weather Service (NWS) has several weather staƟons located in Morrow County – one in 
Boardman located in the north and one in Heppner located in the south. These are summarized in Table 
2 and Table 3 

According to the Boardman staƟon, between the years 1991-2020, the annual temperature average 
recorded was 54.0°F, while the average in July was 75.7°F and the average in December was 35.4°F. The 
NWS staƟon located in Heppner recorded the annual average temperature between 1991-2020, for 
Morrow County was recorded as 51.7°F, while the average in July was 71.0°F and the average in 
December was 34.9°F. 

Table 2. Average Annual and Monthly Temperatures for North County 

Source: NOAA Online Weather Data, 2024 

 
3 Climate at a glance: county Ɵme series. NOAA NaƟonal Centers for Environmental InformaƟon (NCEI). 

Boardman (North)
Mean Avg 

Temperature 
Normal (°F)

Mean Max 
Temperature 
Normal (°F)

Mean Min 
Temperature 
Normal (°F)

Annual Average 54.0 65.9 42.1
July Average 75.7 91.3 60.0
December Average 35.4 41.6 29.1
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Table 3. Average Annual and Monthly Temperatures for South County 

Source NOAA Online Weather Data, 2024 

4. Climate - Precipitation 

The months of November through February generally receive the most precipitaƟon due to winter 
storms, which bring rain to lower elevaƟons and snow to higher areas characterisƟc of the southern 
porƟon of the County. Between the years 1991-2020. the overall annual level of precipitaƟon is 12.5”. 
However, annual totals vary and are proporƟonal to elevaƟon, with the average annual rainfall for 
Boardman in the northern and lower porƟon of the County is 8.6 inches while Heppner, which is a part 
of the higher areas, receives 13.1 inches annually. Occasional summer thunderstorms bring localized, 
occasionally heavy rain, but the highest total precipitaƟon levels are mostly seen during the winter 
months.  Table 4 illustrates annual precipitaƟon averages for Morrow County.  

Table 4. Annual and Monthly Total PrecipitaƟon in Northern and Southern Morrow County (1991-
2020) 

Minerals Source: NOAA Online Weather Data, 2024 

5. Minerals 

The County’s mineral sources include small deposits of gem opal in the southern part of the County, 
minor coal deposits on Willow Creek (south of Heppner), and aggregate resources are found throughout 

Heppner (South)
Mean Avg 

Temperature 
Normal (°F)

Mean Max 
Temperature 
Normal (°F)

Mean Min 
Temperature 
Normal (°F)

Annual Average 51.7 63.3 39.9
July Average 71.0 86.8 55.1
December Average 34.9 42.5 27.2

Total Precipitation Levels (inches)
Boardman 

(North)
Heppner 
(South)

Annual Total 8.6 13.1
July Total 0.1 0.3
December Total 1.4 1.3
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the County. Only the aggregate resources have been mined and provide economic benefits to the 
County, and can be used as gravel, or use stone or sand to create concrete. 

The County has sedimentary deposits generally less than 100 feet thick, some of which are wind-
deposited loessal soil which support extensive wheat farming. Where the deposits are thin or 
disconƟnuous, they provide grazing for caƩle and sheep. In the northern porƟon of the County are 
deposits leŌ during the glacial melt water transport of the Missoula Floods. They are the primary type of 
sedimentary deposits present there and are generally less than 100 feet thick and support the extensive 
irrigated agriculture present in the northern porƟon of the County.4 

6. Soils 

The soils in Morrow County have formed from a variety of parent materials. In the northern part of the 
County, soil has developed from a mixture of aeolian, and water deposited sands and gravel over basalt 
bedrock. In the central part of Morrow County, soils have developed from loess deposits that range 
from a few inches to more than 15 feet in thickness and are generally deeper and have coarser texture 
than in the northern part of the County. In the southern part of the County, deposits have become finer 
textured and thinner, which have developed from a mixture of fine sediment and volcanic ash deposits.5 

PotenƟal soil related hazards include landslides and liquefacƟon. Landslides can occur when areas 
featuring steep slopes and shallow soil are saturated with water, causing the mass movement of rock, 
debris, or earth. The southern part of the County has many steep canyons that are comprised of basalt 
flows within a thin cover of soil and colluvium. These steep slopes, when paired with intense rainfall, can 
trigger debris flows which can leave deposits at the mouths of side canyons. In more populated areas, 
such as around Boardman on the Columbia Plateau, there are liƩle to no landslides due to the terrain 
being very flat. However, for ciƟes in the south, such as Heppner, which are located in canyons, debris 
flow is common, leaving large debris deposits along the sides of the canyon at the mouths of side 
streams and gullies.6 

AddiƟonally, liquefacƟon can occur when loose, water-logged sediment loses its structural integrity 
because of ground shaking during an earthquake, causing the ground to behave like a liquid. Major 
structural damage can occur where liquefacƟon occurs near or beneath buildings or other structures. 

7. Fault Lines and Seismic Threats 

Although Morrow County may not experience the impact of a Cascadia SubducƟon Zone (CSZ) 
earthquake where the North American crustal plate overrides the Juan de Fuca plate off the coast of 
Oregon, a local earthquake may cause damage in Morrow County.  Other local, crustal fault lines lie near 
Morrow County that can cause significant localized damage to Morrow County communiƟes. As seen in 

 
4 Morrow County Comprehensive Plan, 2013 
5 Morrow County Comprehensive Plan, 2013 
6 Open-File Report O-21-14, DOGAMI 
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Figure 3, there are fault lines to the west in Gilliam County as well as in the Horse Heaven Hills in 
Washington north of Morrow County. 

Figure 3. Fault Lines near Morrow County 

 

Source: Oregon Department of Geology and Mineral Industries, HazVu: Statewide Geohazard Viewer, consulted June 2024. 

B.  Social/Demographic Profile 
Social/demographic capacity is a significant indicator of community hazard resilience. The characterisƟcs 
and qualiƟes of the community populaƟon such as language, race and ethnicity, age, income, 
educaƟonal aƩainment, and health are significant factors that can influence the community’s ability to 
cope, adapt to and recover from natural disasters. PopulaƟon vulnerabiliƟes can be reduced or 
eliminated with proper outreach and community miƟgaƟon planning. 
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Figure 4. Morrow County CommuniƟes 

 

Source: DOGAMI Morrow County Risk Assessment, 2024 

1. Morrow County Communities 

Morrow County has a variety of community types: incorporated ciƟes, unincorporated urban areas, rural 
communiƟes, and rural service centers, which are listed in Table 5.  

Table 5. Morrow County CommuniƟes 

Morrow County 
Incorporated Unincorporated 

Boardman Castle Rock 
Heppner Cecil 

Ione Clarke 
Irrigon Eightmile 

Lexington Ella 
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- Gooseberry 
 Hardman 
- Lena 
- Morgan 
- Pine City 
- Ruggs 
- Valby 

Source: Morrow County NHMP Steering CommiƩee 

2. History 

The land that is now established as Morrow County lays on land historically inhabited by the UmaƟlla, 
Cayuse, and Walla Walla people.7 Prior to European contact, tribal people numbered 8,000 members 
strong, The UmaƟlla, Cayuse, and Walla Walla people have lived in the Columbia River region, fishing, 
hunƟng, and gathering food for more than 10,000 years. They would move in a large circle from the 
lowlands along the Columbia River to the highlands in the Blue Mountains. The three tribes spent most 
of their Ɵme in the area that is now northeastern Oregon and southeastern Washington. Today, these 
three tribes have united as the Confederated Tribes of the UmaƟlla Indian ReservaƟon, which 
encompass about 172,000 acres (approximately 273 square miles) and has over 3,100 tribal members.8 

European contact was made in the 1800’s in what would be known as Morrow County, when permanent 
seƩlements were established in the canyons of Willow and BuƩer Creek before 1870. In August of 1872 
Henry Heppner and Jackson Lee Morrow opened a store on Stansbury Flat near the forks of Willow 
Creek to serve the needs of the stockmen seƩled on Willow Creek, Balm Fork, and Rhea Creek. These 
stockmen were Ɵred of hauling goods themselves from the Columbia River at UmaƟlla Landing or Castle 
Rock. Sheep were the chief product of the Morrow County rangelands which eventually changed to a 
grain-based economy aŌer the establishment of NaƟonal Forest lands, grazing restricƟons and the 
spread of sagebrush onto the grasslands. The populaƟon slowly grew through the twenƟeth century 
despite economic hard Ɵmes in the 1930s and the need for young people to look for work outside of the 
County if they weren't interested in the farming profession. During the 1950s and 1960s Heppner's 
populaƟon grew due to the post WWII baby boom and employment opportuniƟes at the sawmill. The 
next two decades saw the introducƟon of irrigated agriculture and the formaƟon of the Port of Morrow 
in the northern porƟon of the County. Portland Gas and Electric developed a coal fired power plant in 
the Boardman area and the populaƟon in the northern part of the County began to rise due to the need 
for agricultural and industrial workers.9 

 
7 NaƟve-Land.ca | Our home on naƟve land 
8 CTUIR - History & Culture CTUIR - History & Culture 
9 Columbia River Heritage Trail | Morrow County Oregon 
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3. Population 

As of 2023, Morrow County has a populaƟon of 12,402 in an area of 2,031 square miles. The populaƟon 
of Morrow County has steadily increased over the past decade, and populaƟon growth is projected to 
conƟnue (as shown in Table 6), according to the Coordinated PopulaƟon Forecast 2023 – 2073 for 
Morrow County produced by the PopulaƟon Research Center at Portland State University.10 

Table 6. Projected Morrow County PopulaƟon 

Morrow County PopulaƟon ProjecƟons 
2023 2048 2073 

12,402 13,600 15,223 
 Source: PSU PopulaƟon Research Center, Annual PopulaƟon Report., 2023 

Most of Morrow County’s populaƟon resides in northern Morrow County, along the Columbia River. The 
largest ciƟes in the County are Boardman and Irrigon, with populaƟons of 4,496 and 2,311, respecƟvely, 
which comprise of approximately 45 % of the total County’s populaƟon.  

The ciƟes of Heppner, Ione and the Town of Lexington are situated in the southern porƟon of the 
County along Willow Creek and contain 16.5 % of the County's populaƟon. This points to the fact that 
most of the populaƟon of Morrow County lives in the northern third of the County. 

Table 7 and Figure 5 below show the forecast average annual growth rate for Morrow County and each 
of its twelve incorporated ciƟes. Please note that the populaƟon for each city is different than that of 
the 2010 and 2020 census, since this populaƟon data includes the number of people in each of the city’s 
urban growth boundaries as well as the city limits. It is anƟcipated that most of the ciƟes will experience 
some level of growth within the next 20 years, though the city of Heppner is projected to decrease in 
populaƟon. 

Morrow County will experience an average annual growth rate of approximately 0.5 %. Urban and rural 
growth paƩerns can impact how agencies, ciƟes and counƟes prepare for emergencies, because 
changes in development can increase risk associated with hazards. The table and figure below show 
populaƟon trends in Morrow County. 

Table 7. Morrow County & CiƟes – Projected PopulaƟon (2023 to 2073) 

Total PopulaƟon 
Area/Year 2023 2033 2043 2053 2063 2073 
Morrow County 12,402 13,007 13,430 13,833 14,460 15,223 

Boardman 4,496 4,962 5,358 5,732 6,182 6,673 
Heppner 1,266 1,217 1,147 1,073 1,015 963 
Ione 347 366 377 386 397 409 
Irrigon 2,311 2,433 2,531 2,641 2,813 3,034 
Lexington 251 260 262 261 262 262 

 
10.2022 Annual PopulaƟon Report Tables, Portland State University Population Research Center 
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Unincorporated 3,732 3,770 3,755 3,740 3,792 3,883 
 Source: PSU PopulaƟon Research Center, Annual PopulaƟon Report., 2023 

Figure 5. Projected Total PopulaƟon Growth (2023 to 2073) 

 
Source: PSU PopulaƟon Research Center, Annual PopulaƟon Report., 2023 

The five incorporated communiƟes within the County comprise about 69.9 % of the County populaƟon. 
The remaining 30.1 % of the populaƟon resides in unincorporated areas.  

4. Social Vulnerability in Morrow County11 

On its own, populaƟon size is not an indicator of vulnerability. Other characterisƟcs are more indicaƟve 
of vulnerability, including locaƟon, community composiƟon and demographics, socio-economic statuses, 
community and individual health and well-being, community connecƟvity, and overall community 
adapƟve capacity. Each of these characterisƟcs can play a significant role in a community’s and 
individuals’ ability to prepare for, respond to, and recover from a natural hazard. 

Social vulnerability is the suscepƟbility of social groups to the adverse impacts of natural hazards, 
including disproporƟonate death, injury, loss, or disrupƟon of livelihood. Natural hazards 
disproporƟonately impact socially vulnerable individuals due to a variety of characterisƟcs, such as age, 
gender, race and ethnicity, disability, spoken language, access to Internet or devices, household size, 
housing tenure, and household composiƟon. Equally important is recognizing seasonal, outdoor 
workforces and transient populaƟons affecƟng the total number of people physically present within the 

 
11 Social Vulnerability | NaƟonal Risk Index (fema.gov) 



2024 Morrow County MulƟ-JurisdicƟonal NHMP  Page 24 

County’s poliƟcal boundaries, including tourists and visitors. People experiencing homelessness also face 
a disproporƟonate level of public health and exposure risk to natural hazards. 

Socially vulnerable populaƟons experience the impacts of natural hazards and disasters more acutely, 
requiring miƟgaƟon acƟons that target the specific needs of vulnerable groups in manners that have the 
potenƟal to greatly reduce their vulnerability. FEMA’s Office of Equal Rights by encouraging agencies 
and organizaƟons planning for natural hazards to idenƟfy special needs populaƟons, make recovery 
centers more accessible, and review pracƟces and procedures to remedy any discriminaƟon in relief 
applicaƟon or assistance. 

Social vulnerability can be broadly assessed using the FEMA NaƟonal Risk Index (NRI), an online risk 
analysis tool that illustrates a community’s risk and vulnerability for 18 different natural hazards using 
various data sources, such as the US Census, federal agencies, state provided data, and more. According 
to NRI (seen in Figure 6), Morrow County has a RelaƟvely Moderate social vulnerability raƟng. This 
raƟng captures the vulnerability to the adverse impacts of natural hazards when compared to the rest of 
the U.S. and other Oregon counƟes. This means that due to certain characterisƟcs, residents of Morrow 
County may experience the impacts of natural hazards and disasters more accurately, and suffer more 
deaths, injuries, losses, and disrupƟons of livelihoods in proporƟon to the larger populaƟon. 

Figure 6. Social Vulnerability in Morrow County 

 

Source: FEMA NaƟonal Risk Index, 2023 

Hunger and Food Insecurity12 
The level of parƟcipaƟon in federal assistance programs, such as a community’s uƟlizaƟon of monthly 
food benefit programs for both families and children, are another indicator of poverty or lack of 
resource access. In 2023, 10% of Morrow County’s total populaƟon idenƟfied as food insecure, with 
over 25% of children being food insecure. 

Statewide social assistance programs include Supplemental Security Income (SSI), Supplemental 
NutriƟonal Assistance Program (SNAP), Special Supplemental NutriƟon Program for Women, Infants, 

 
12 County Fact Sheets – Oregon Hunger Task Force, 2023 
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and Children (WIC), or Free/Reduced Priced School Lunches, and all of which can provide aid to 
economically vulnerable families and individuals. 

In 2022, Morrow County had 210 individuals receiving SSI, with most parƟcipants being either blind or 
disabled, and 58% of all pregnant people were served by WIC. For SNAP benefit parƟcipaƟon, in 2022 
Morrow County had an average of 2,220 individuals per month using SNAP benefits, which totaled an 
average monthly dollar amount of approximately $1.5 million. These numbers have changed since 2019, 
with the average number of individuals per month using SNAP changing marginally (2019 esƟmate of 
2,204 users). The annual value of SNAP parƟcipaƟon was significantly reduced between 2019 and 2022, 
with approximately $2.8 million being the esƟmated annual value, showing a 52% decrease of available 
SNAP funds between 2019 and 2022.  

Amongst students in 2022, approximately half of the student populaƟon parƟcipated in school breakfast 
(41%) and school lunch (62%). These percentages were substanƟally higher than the State of Oregon’s 
rate of student parƟcipaƟon in school breakfast (24%) and school lunch (45%), highlighƟng the higher-
than-average rates of food insecurity for students in Morrow County. 

These income support programs provide criƟcal financial assistance to local vulnerable and distressed 
populaƟons and provide vital assistance to these communiƟes during Ɵmes of increased financial stress 
and burden, such as during the COVID Pandemic and large-scale wildfire disasters. 

5. Race and Ethnicity 

Studies have shown that racial and ethnic minoriƟes can be more vulnerable to natural disaster events 
due to historic paƩerns of inequality associated with race and ethnicity. Minority communiƟes are more 
likely to live in inferior building stock, with degraded infrastructure, or have less access to public 
services. Table 8 displays Morrow County’s populaƟon by race and Hispanic or LaƟno/a ethnicity. 

Table 8. Race and Ethnicity in Morrow County 
Morrow County, Oregon 
 

Number Percentage 

Total PopulaƟon (2020) 12,186 
 

Hispanic or LaƟno 4,988 40.93% 

Not Hispanic or LaƟno: 7,198 59.07% 

PopulaƟon of one race: 6,797 55.78% 

White alone 6,600 54.16% 

Black or African American alone 37 0.30% 

American Indian and Alaska NaƟve alone 82 0.67% 

Asian alone 29 0.24% 
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NaƟve Hawaiian and Other Pacific Islander alone 5 0.04% 

Some Other Race alone 44 0.36% 

PopulaƟon of two or more races: 401 3.29% 

Source: Decennial Census, 2020; P9: HISPANIC OR LATINO, AND NOT ... - Census Bureau Table 

The overall populaƟon in Morrow County is primarily white, though over 40% of the people in the 
county idenƟfy as ethnically Hispanic or LaƟno/a. Of those who do not idenƟfy as Hispanic or LaƟno/a 
over 54% idenƟfy as White alone.  

It is important to idenƟfy specific ways to support all porƟons of the community through hazard 
miƟgaƟon, preparedness, and response. Culturally appropriate, and effecƟve outreach can include both 
methods and messaging targeted to diverse audiences. For example, connecƟng to historically 
disenfranchised populaƟons through pre-established trusted sources or providing preparedness 
handouts and presentaƟons in the languages spoken by the populaƟon can significantly contribute 
overall community resilience. 

Hispanic or Latino/a Population 
The U.S. Census Bureau relies on self-reporƟng to enumerate persons as Hispanic, LaƟno or Spanish 
origin: Mexican, Mexican American or Chicano, Puerto Rican, Cuban, or a descendent from other 
countries (e.g., Dominican). 

Many LaƟno people face unique and substanƟal challenges, and their circumstances can vary widely 
depending on their educaƟon levels, English-speaking proficiency, income, and access to resources. Due 
to these, LaƟno communiƟes, especially who are low-income, are oŌen hit the hardest during natural 
disasters.  

As LaƟno youth, families, taxpayers, and consumers are a criƟcal part of the future economic, social, and 
poliƟcal prosperity of Morrow County, as the LaƟno populaƟon conƟnues to grow, it is increasingly 
important to ensure that all LaƟno Oregonians have access to the educaƟon, economic and the health 
care opportuniƟes the community needs to thrive. Morrow County has the highest percentage of 
Hispanic/LaƟno persons per total populaƟon in the state. For the State of Oregon, 14.4% of the overall 
populaƟon idenƟfy as Hispanic or LaƟno, while approximately 40% of Morrow County residents idenƟfy 
as Hispanic or LaƟno. 
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6. Age 

The age profile of an area has a direct impact on what acƟons are prioriƟzed for miƟgaƟon and how 
response to hazard incidents is carried out. Older populaƟons oŌen have special needs prior to, during 
and aŌer a natural disaster. Older populaƟons may require assistance in evacuaƟon due to limited 
mobility or health issues. requires 
special consideraƟon due to sensiƟvity 
to heat and cold, reliance upon 
transportaƟon to obtain medicaƟon, 
and comparaƟve difficulty in making 
home modificaƟons that reduce risk to 
hazards. In addiƟon, older people may 
be reluctant to leave home in a disaster 
event. This implies the need for 
targeted preparatory programming that 
includes evacuaƟon procedures and 
shelter locaƟons accessible to all ages 
and abiliƟes. 

Morrow County’s populaƟon is aging, like many areas in Oregon. Table 9 shows that Morrow County has 
a populaƟon that is 16.1 % 65 or older, which increased from 12.3 % in 2012. This growth highlights the 
increasing risk that natural hazards pose to these vulnerable populaƟons. Further evidence of Morrow 
County’s aging populaƟon can be seen by the slight increase of the median age of individuals from 36.6 
in 2012 to 37.0 in 2022.  

Youth and Education13 
Children, people aged under 18, also represent a vulnerable segment of the populaƟon. Special 
consideraƟons should be given to young children, schools, and parents during the natural hazard 
miƟgaƟon process. Young children are more vulnerable to heat and cold, have fewer transportaƟon 
opƟons, and require assistance to access medical faciliƟes. In addiƟon, parents might lose Ɵme and 
money when their children’s childcare faciliƟes and schools are impacted by disasters. 

Morrow County has two school districts: Morrow School District 1, which has 9 total schools, and Ione 
School District 2, which has 1 school. According to the Oregon Department of EducaƟon, in total, the 
student count in both school districts was 2,417 students during the 2022-2023 school year.  

In the Morrow School District 1, there are many students that idenƟfy as at least of social vulnerability: 
Over 95% of students receive free or reduced-price lunches, 58% of students idenƟfied as 
Hispanic/LaƟno (compared to the 39% students who idenƟfied as white), and 17% of students idenƟfied 
as having a disability. Furthermore, between both districts one indicator, 380 total students are 
classified as “special educaƟon students (358 in Morrow SD1, 22 in Ione SD2). Special EducaƟon 

 
13 At-A-Glance School and District Profiles and Accountability Details - Oregon Department of EducaƟon 

Source: Social Explorer, 2022 

Table 9. Age Structure of the PopulaƟon 

Area
Younger 
than 14 

years old

Ages 15 to 
64 years old

Older than 
65 years old

Morrow County 22.3% 61.7% 16.1%
Boardman 26.9% 65.8% 7.3%
Heppner 21.2% 56.4% 22.3%
Ione 18.9% 57.0% 24.0%
Irrigon 22.7% 64.1% 13.0%
Lexington 17.8% 52.9% 29.3%
Average 21.6% 59.7% 18.7%
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Students are defined under the guidelines of the Federal Individuals with DisabiliƟes EducaƟon Act 
(IDEA) and are considered disabled. 

Hispanic/Latino Youth and Education14 
Many LaƟno children face unique and substanƟal challenges, and their circumstances can vary widely 
depending on their parents’ countries of origin, educaƟon levels and English-speaking proficiency. High-
quality early childhood educaƟon is a criƟcal steppingstone in helping children succeed in school and 
become producƟve adults later in life. However, LaƟno children are underrepresented in early childhood 
educaƟon programs in the state. Teenagers who drop out of high school are at a severe disadvantage in 
terms of future employment opportuniƟes and potenƟal earnings, and LaƟno youth in Oregon are 
among the least likely to graduate from high school.  

According to the Oregon Department of EducaƟon, the school districts in Morrow County have among 
the highest percentage of students who idenƟfy as Hispanic/LaƟno in the state, with Morrow School 
District 1 having move 58 % of students idenƟfying as Hispanic/LaƟno and Ione School District 2 having 
over 32 % of students idenƟfying as Hispanic/LaƟno. AddiƟonally, a large proporƟon of these students 
are idenƟfied as English Language Learners, meaning that their first language is not English and who has 
limited proficiency in the English language. Approximately 43% of students at Morrow SD1 idenƟfied as 
English Language Learners, while 19% of students at Ione SD2 idenƟfied as such. 

7. Language15 

For people who are not naƟve English speakers, communicaƟon about hazards before, during, and aŌer 
a disaster may be daunƟng, increasing their vulnerability. Culturally appropriate outreach and 
informaƟve materials in the languages spoken in the County would reduce that vulnerability. Almost 
35% of Morrow County’s people speak a language other than English at home as compared to the 
approximately 15% of people in the state of Oregon speak a language other than English at home. 
AddiƟonally, over 15% of Morrow County residents speak English less than “very well”, indicaƟng that a 
large proporƟon of the County are unable to access emergency and disaster management resources that 
are only available in English. 

Of those, most speak Spanish or Spanish Creole, and most live in the unincorporated areas of the 
County.  

 
14 At-A-Glance School and District Profiles and Accountability Details - Oregon Department of EducaƟon 
15 U.S. Census Bureau, 2023 
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8. Income 

Household income and poverty status are indicators of socio-economic demographic capacity, and the 
stability and overall resilience 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. 
Based on data provided by the US Census Bureau, through the American Community Survey, the 2022 
median household income across Morrow County was esƟmated at $64,975, which is significantly lower 
than the State of Oregon median household 
income for 2022, which is $76,632.  

Table 10 shows the distribuƟon of household 
incomes in Morrow County in 2022. Most 
households in Morrow County are making 
under $100,000 dollars, yet the household 
income category with the highest 
percentage is $100,000 - $199,999 (22.7%). 

Poverty Levels 
Poverty levels are another indicator of 
community resilience. People in poverty are 
generally not able to adequately prepare for and/or respond to natural hazards. Table 11Table 9 below 
idenƟfies the percentage of individuals that were below the poverty level. Research suggests that lack of 

wealth contributes to social vulnerability 
because individual and community resources 
are not as readily available. Affluent and white 
communiƟes are more likely to have both the 
collecƟve and individual capacity to rebound 
from a hazard event more quickly, while 
financially insecure populaƟons and 
communiƟes of color 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, which can either help them 
maintain or even grow their overall wealth. 
Conversely, poverty, at both an individual and 

community level, can drasƟcally alter recovery Ɵme and quality, oŌen puƫng them further into poverty, 
leading to an even greater wealth gap. Research suggests that in the aŌermath of disaster, white 
affluent communiƟes and individuals are more likely to not only recovery quicker, but also might gain 
wealth as result of more ease of access to and knowledge of post-disaster recovery funds and possess 
funds saved pre-disaster. In contrast, more socio-economically vulnerable communiƟes tend to lose 
wealth, as they oŌen lack saved funds and do not have the knowledge to navigate and receive post-
disaster recovery funds – leading to greater social vulnerability.  

Source: U.S. Census Bureau, 2021 

Household Income Households Percent
Less than $15,000 246 5.9%
$15,000 - $34,999 690 16.4%
$35,000 - $49,999 712 16.9%
$50,000 - 74,999 767 18.3%
$75,000 - $99,999 592 14.1%
$100,000 - $199,999 952 22.7%
$200,000 or more 242 5.8%

 
Table 10. Household Income 

Table 11. Poverty Levels 

Area Number Percent
Oregon 503,935 12.1%
Morrow County 2,020 16.7%
Boardman 799 20.9%
Heppner 216 16.5%
Ione 38 9.6%
Irrigon 303 16.2%
Lexington 5 3.6%

Source: U.S. Census Bureau, 2021 
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Understanding the economic makeup of a community can help assess community needs regarding their 
ability and capacity to prepare for and recover from natural disasters, the proporƟon of the populaƟon 
who will be adversely affected because of natural disasters, and the potenƟal for an increase in poverty 
rates following a natural disaster. More socially vulnerable communiƟes will likely need greater 
assistance prior to and in the aŌermath of a natural disaster, parƟcularly with preparing for a natural 
hazard and navigaƟng the process to obtain post-disaster recovery funds. 

9. Health 

Individual and community health play an integral role in community resiliency. Indicators such as health 
insurance, people with disabiliƟes, dependencies, and homelessness paint an overall picture of a 
community’s well-being and resilience. These factors contribute to community risk and vulnerability, 
and reflect a community’s ability to prepare, respond to, and cope with the impacts of a disaster. 
Community members who have health-related vulnerabiliƟes will likely require addiƟonal community 
support and resources, both prior to and following a natural hazard. 

Table 12 shows percentage of the populaƟon in Morrow County without health insurance (8.2%) is 
higher than that of the State (6.5%), as well as three out of the five ciƟes in Morrow County have higher 
rates of uninsured individuals than Oregon and the overall County (Irrigon – 12.4%, Boardman – 11.4%, 
Heppner – 10.6%). The ability to provide services to the uninsured populaƟons may burden local 
providers, as well as local health services following a natural disaster. Many Oregonians are enrolled in 
health care coverage under the Oregon Health Plan, which was established under the Affordable Care 
Act (ACA) coverage expansion, and the rate of uninsured has significantly decreased over the past 
decade. 

Table 12. Health Insurance Coverage 

Area PopulaƟon 
Number of 
Uninsured 

Percentage of 
Uninsured 

Oregon 4,161,550 272,563 6.5% 
Morrow County 12,132 996 8.2% 
Boardman 3,830 436 11.4% 
Heppner 1,310 139 10.6% 
Ione 397 23 5.8% 
Irrigon 1,869 232 12.4% 
Lexington 140 0 0.0% 

 Source: U.S. Census Bureau, 2021 

DisabiliƟes appear in many forms. While some disabiliƟes may be easily idenƟfied, others may be less 
percepƟble. Disabled populaƟons are disproporƟonately affected during disasters and can be difficult to 
idenƟfy and measure (CuƩer, Boruff, & Shirley, 2003). Research recognizes that those who are impaired 
with sensory, mental, or physical disabiliƟes have higher vulnerability to hazards and will likely require 
addiƟonal community support and resources.  

Table 13 below describes the disability status of people in Morrow County. 
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Table 13. Total PopulaƟon with a Disability 

Area PopulaƟon Number of Disabled 
Percentage of 

Disabled 
Oregon 4,161,550 503,935 12.1% 
Morrow County 12,132 2,023 16.7% 
Boardman 3,830 387 10.1% 
Heppner 1,310 410 31.3% 
Ione 397 170 42.8% 
Irrigon 1,869 291 15.6% 
Lexington 140 49 35.0% 

 Source: U.S. Census Bureau, 2021 

Local natural hazard miƟgaƟon plans should specifically target outreach programs toward helping 
disabled residents beƩer prepare for and recover from hazard events. Planning professionals might take 
a number of steps to miƟgate risk for disabled community members. Inaccessible shelter faciliƟes can 
pose challenges in a disaster event. Local officials should also strengthen partnerships with the disability 
community, and work with local media organizaƟons to ensure emergency preparedness and response 
communicaƟons are accessible for all. 

Health Service Area Description 
Direct health care services are limited to being available in Boardman, Irrigon, and Heppner, and a 
school-based/community health center in Ione. 

Local medical providers also support some level of health care and social services to three of the 
surrounding fronƟer counƟes. Morrow County is designated as a Health Professional Shortage Area for 
primary medical, dental and mental health care, either geographically or service to the low-come or 
migrant seasonal farmworker populaƟons. The counƟes surrounding Morrow have populaƟon or 
geographic shortage designaƟons for primary medical, dental and mental health care as well.  

Pioneer Memorial Hospital is located in Heppner, which is also the locaƟon of the Morrow County 
Health District's Emergency Medical Services. The Morrow County Emergency Medical Services include 
six ambulance vehicles located at four separate dispatch sites. Two vehicles each are located in Heppner 
and Irrigon, and one each in Irrigon and Lexington. Ione and Lexington each have a First Response 
Vehicle. Boardman Fire Rescue District provides emergency medical services in the Boardman area. 
Boardman Fire has four ambulances located in Boardman to provide response and paƟent transport 
services. In a medical emergency, south Morrow County residents are transported to Pioneer Memorial 
Hospital in Heppner where Trauma Level IV services are available. If necessary, paƟents can be flown via 
helicopter or fixed-wing aircraŌ to higher levels of trauma care in: Bend, Oregon; Portland, Oregon; or 
Walla Walla, Washington. PaƟents in the north end of the county can be transported to Trauma Level III 
services in Hermiston, or to higher level care centers if needed. 

The Heppner and Ione communiƟes are a forty-eight-mile drive over a two-lane state highway to the 
nearest larger health service area – Hermiston and seventy miles to Pendleton. Boardman, located in 
the north end of the county, is twenty-three miles away from Hermiston. Depending on your locaƟon 
within the county, Hermiston and Pendleton are the nearest access to obstetrical/prenatal care. 
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10. Unhoused Population16 

The Oregon Housing and Community Services (OHCS) provide homelessness counts across the state, 
which is used to idenƟfy the number of homeless, their age and their family type17. The OHCS data 
shows that that as of 2023, 1 individuals and persons in families in Morrow County idenƟfy as unhoused. 
This individual was idenƟfied as being sheltered, meaning they were residing in an emergency shelter or 
transiƟonal or temporary housing, as compared to being unsheltered, meaning they resided in a place 
not meant for human habitaƟon, such as cars, parks, abandoned buildings, or on the streets.  

The unhoused oŌen have limited personal resources to rely on, especially during an emergency. The 
County, ciƟes, and local non-profit enƟƟes provide services such as shelter, food and medical assistance 
following natural hazard events. Assistance is available through agencies and organizaƟons in the 
community, such as the American Red Cross and homeless shelters. AddiƟonally, it is necessary to 
determine the most effecƟve means to communicate with these populaƟons, as tradiƟonal means of 
communicaƟon may not be feasible or accessible to them. 

People experiencing homelessness are typically more physically and psychologically vulnerable compared 
to the general population and natural hazard events exacerbate their vulnerability. Local emergency 
management professionals should take a trauma-informed approach to providing services and include 
people with expertise in providing support to people experiencing homelessness in planning for natural 
hazard events (U.S. Department of Housing and Urban Development, 2016). Additionally, it is important to 
plan for episodic natural hazards as well as chronic events. For example, year-around access to shelter is 
becoming increasingly important as wildfire smoke becomes more common across the state. 

 
16 Profile – Oregon Housing and Community Services | Tableau Public 
17 County Profiles 2023 - Oregon Housing | Tableau Public 
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C.  Economic and Employment Profile 
Economic capacity refers to the financial resources present, and revenue generated in the community to 
achieve a higher quality of life through income equality, housing affordability, economic diversificaƟon, 
and diversificaƟon of employment and industry opportuniƟes. These indicators can represent strong 
community economic resilience. 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 items like employment sectors, workforce, resources and infrastructure are 
interconnected in the exisƟng economic picture. IdenƟfying systemaƟc strengths and vulnerabiliƟes 
allows public and private enƟƟes to address needs and increase the resilience of the local economy. 

1. History of Morrow County Economy 

The first entrepreneurs in Morrow County were the sheep herders who used the grasslands in the area 
as open pastureland in the early 1870s. Not long aŌerward, Henry Heppner and Jackson Lee Morrow 
opened a store, and an economy was born. The porƟon of Morrow County first seƩled were the areas 
around the Oregon Trail and Willow Creek. The Oregon Trail came almost straight west from Pendleton 
through what would later become north central Morrow County. Commercial and financial 
establishments proliferated in Heppner during the decade of the 1870s and the census-taker counted 
318 ciƟzens in the city in 1880. The Oregon-Washington Railroad & NavigaƟon Company, which would 
eventually become the Union Pacific Railroad, completed their The Dalles to Wallula line in April of 1881 
and a branch to Heppner was put in by 1889. When Morrow County was established in 1885 Heppner 
won the contest with Lexington for County seat. The economic basis of the Heppner area conƟnued to 
be sheep producƟon with the addiƟon of logging from the 1880's unƟl the Depression in the 1930s 
when all but the largest grazing operators went away. By 1939 Highway 74, the Heppner Highway, from 
Lexington and Heppner along Willow Creek through Lena east towards Pendleton had been built. The 
rail spur going north from Heppner to the Willow JuncƟon at the Columbia River helped to encourage 
wheat farming and the farmers began to look to the north for more land, but the northern porƟon of 
the County was, in the early years, relaƟvely unpopulated. 

The economics of the County began to change when irrigated agriculture was developed in the northern 
porƟon of the County and the Port of Morrow opened for business in 1957. The CiƟes of Boardman and 
Irrigon started to expand as the demand for workers at the Port and on the farms began to grow. 

2. Current Economic Base 

Northern Morrow County is dependent on large-scale corporate agri-business, which can be traced to 
1963 when the Boeing Company leased 100,000 acres of land south of Boardman and pioneered circle 
irrigaƟon in this region. This property conƟnues to be in agricultural producƟon, which includes the 
producƟon of wheat, potatoes, alfalfa and milk. The Port of Morrow also hosts many large agri-
businesses including those for producƟon of french fries, dried onion producƟon and dairy products.  
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The recent addiƟon of several internet datacenters has contributed drasƟcally to the County’s tax base. 
More datacenters are planned. The County has also seen extensive development of solar and wind 
power faciliƟes throughout the County. Other significant contributors to the County's tax base are the 
regional solid waste landfill located in north Morrow County, the PG&E natural gas electrical plant south 
of Boardman, and co-generaƟon plant at the Port of Morrow. 

3. Economic Diversity 

Economic diversity is a general indicator of an area’s fitness for weathering difficult financial Ɵmes. One 
tool for measuring economic diversity is the Hachman Index, which uses measures such as gross 
domesƟc product (GDP) or employment to measure the mix of industries present in a parƟcular region 
relaƟve to a (well-diversified) reference region (in this case, all 36 of Oregon’s CounƟes). The Hachman 
Index scores from 0 to 1.00, with a higher score indicaƟng more similarity with the reference region, 
while a lower score indicates less similarity. For example, a diversity ranking of one would indicate that 
the County enjoys the most diverse economic acƟvity compared to other counƟes in Oregon, while a 
ranking of 36 would signify the least diverse economy. The table below describes the Hachman Index 
Scores for Morrow County and neighboring counƟes. 

Table 14 shows that Morrow County has an economic diversity rank of 32 as of 2021, as compared to 
UmaƟlla County which has a diversity rank of 18 and Wheeler County which has a diversity rank of 30. 
The County’s ranking has remained the same since 1999, indicaƟng that economic diversity in Morrow 
County has remained steady over the past two decades. 

Table 14. Morrow County Economic Diversity (1999 and 2021) 

  
1999 2021 

Value Rank Value Rank 
Morrow County 0.152 32 0.092 32 

Gilliam County 0.040 36 0.138 35 
Wheeler County 0.157 31 0.141 30 
Grant County 0.144 33 0.080 33 
UmaƟlla County 0.483 12 0.387 18 

 Source: U.S. Census Bureau, 2021 

While illustraƟve, economic diversity is not a guarantor of economic vitality or resilience. Morrow 
County, as of September 2023, is listed as an economically distressed community as prescribed by ORS 
285A.020(5). The economic distress measure is based on indicators of decreasing new jobs, average 
wages, and income, and is associated with an increase in unemployment.18 

 
18 Business Oregon: Distressed Areas in Oregon : Reports, PublicaƟons, and Plans : State of Oregon 
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4. Employment 

Employment status and salary level may impact the resilience of individuals and families in the face of 
disasters as well as their ability to miƟgate natural hazards. The possibility of addiƟonal unemployment 
following a disaster compounds the number of unemployed people within the community, making post 
recovery efforts from a disaster an even slower process.  

Table 15 and Figure 7 shows that the rate of unemployment in both Oregon and Morrow County has 
been mostly declining since 2010. While the rate of unemployment in Morrow County lagged behind the 
state’s average up unƟl 2005, the County has mostly had a lower rate of unemployment aŌer 2005. 
While unemployment increased for the state during 2020, due in part to the 2019 Novel Corona Virus 
(Covid-19) pandemic, Morrow County slightly decreased (5.6% in 2015 to 5.2% in 2020). Unemployment 
eventually fell to over a two-decade low by 2022 (3.9 %). For Morrow County, the rates reflected a 
similar paƩern, with unemployment rates decreasing to 3.7% in 2023. 

Table 15. Unemployment Rate in Morrow County and the State of Oregon (2000-2023) 

  2000 2005 2010 2015 2020 2023 
Change (2000-

2023) 
Oregon 5.2% 6.2% 10.7% 5.5% 7.6% 3.9% -1.3% 

Morrow County 7.8% 7.6% 9.4% 5.6% 5.2% 3.7% -4.1% 
 Source: Oregon Employment Department, 2022 
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Figure 7. Unemployment Rate from 2000 to 2023 

 

Source: Oregon Employment Department, 2022 

5. Labor and Commute Trends 

Most hazards can happen at any Ɵme during the day or night. It may be possible to give advance 
warning to residents and first responders who can take immediate preparedness and protect measures, 
but the variability of hazards is one part of why they can have such varied impact. A snowstorm during 
the workday will have different impacts than one that comes during the night. During the day, a hazard 
has the potenƟal to segregate the populaƟon by age or type of employment (e.g., school children at 
school, office workers in downtown areas). This may complicate some aspects of iniƟal response such as 
transportaƟon or the idenƟficaƟon of wounded or missing. Conversely, a hazard at midnight may occur 
when most people are asleep and unable to receive an advance warning through typical communicaƟon 
channels. The following labor shed, and commute shed analysis is intended to document where County 
residents work and where people who work in Morrow County reside.  

The Morrow County economy is a cornerstone of regional economic vitality. Morrow County employers 
draw in over 3,300 workers from outside the County. Figure 8 shows the County’s laborshed (i.e., the area 
or region from which an employer draws their commuting workers). The map shows that about 45.1 % of 
workers (all jobs) live and work in the County. Roughly 59.5 % of workers reside outside of the County and 
work in the County, and about 40.4 % of residents work outside of the County. 
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Figure 8. Morrow County Laborshed 

 

Source: U.S Census OnTheMap, 2021 

Table 16 shows the areas and regions that workers employed in Morrow County commute live (i.e., 
home desƟnaƟon). Of the 5,570 jobs that employ workers in Morrow County, less than half (40.4 %) of 
employed Morrow County residents live in the County. The remainder of the employed residents live in 
various other Oregon counƟes, including UmaƟlla County (33.2 %) and Multnomah County (5.6 %). Some 
residents must commute much further from as far as Multnomah and Washington CounƟes in 
northwest Oregon. 

Table 16. Home DesƟnaƟon Report, 2021 

JurisdicƟon Number of Job Share 
All CounƟes 5,570 100% 

Morrow County, OR 2,253 40.4% 
UmaƟlla County, OR 1,851 33.2% 
Benton County, WA 356 6.4% 
Franklin County, WA 117 2.1% 
Yakima County, WA 65 1.2% 
Multnomah County, OR 59 1.1% 
Gilliam County, OR 57 1.0% 
Wasco County, OR 55 1.0% 
Washington County, OR 47 0.8% 
Clackamas County, OR 46 0.8% 

All Other LocaƟons 664 11.9% 
 Source: U.S Census OnTheMap, 2020 
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Table 17 shows the areas and regions that residents of Morrow County commute for work (i.e., work 
desƟnaƟon). Of the 4,999 jobs employing Morrow County residents, roughly half (45.1 %) of employed 
Morrow County residents work in the County. The remainder of the employed residents are employed in 
various other Oregon counƟes, including UmaƟlla County (22.0 %) and Multnomah County (5.6 %). Some 
residents must commute much further to work, going as far as Marion and Deschutes CounƟes in 
central Oregon. 

Table 17. Work DesƟnaƟon Report, 2021 

JurisdicƟon Number of Job Share 
All CounƟes 4,999 100% 

Morrow County, OR 2,253 45.1% 
UmaƟlla County, OR 1,102 22.0% 
Multnomah County, OR 282 5.6% 
Benton County, WA 143 2.9% 
Marion County, OR 134 2.7% 
Washington County, OR 115 2.3% 
Deschutes County, OR 84 1.7% 
Gilliam County, OR 73 1.5% 
Yakima County, WA 73 1.5% 
Clackamas County, OR 72 1.4% 

All Other LocaƟons 668 13.4% 
 Source: U.S Census OnTheMap, 2020 

The degree to which workers are impacted during a disaster can depend upon the means of 
transportaƟon relied upon to reach their place of employment. Workers reliant on motorized vehicles 
and public transportaƟon may be delayed or unable to travel if maintained roads, bridges, and other 
infrastructure are impacted during an event (for example, earthquakes or heavy winter storms). Table 
18 shows that 88.6 % of Morrow County commuters uƟlize motorized vehicles (cars, trucks, vans, or 
motorcycles) and less than one percent (0.8 %) use public transportaƟon. Only around 4% of 
commuters’ bike or walk to work or take other means, and almost 5% work from home, a rising trend 
since the COVID-19 Pandemic. 

Table 18. Means of TransportaƟon to Work 

JurisdicƟon 
Workers (16 
and older) 

Motorized 
Vehicle^ 
(Percent) 

Public 
TransportaƟ
on (Percent) 

Bike/Walked 
(Percent) 

Other 
(Percent) 

Worked from 
Home 

(Percent) 
Morrow County 4,900 88.6% 0.8% 4.0% 1.5% 5.0% 

Incorporated 3,154 57.0% 0.8% 3.6% 1.5% 1.6% 
Unincorporated 1,746 31.6% 0.1% 0.5% 0.0% 3.4% 

 Source: Social Explorer, 2022 

MiƟgaƟon acƟviƟes at the business level ensure the health and safety of workers and limit damage to industrial 
infrastructure. Employees are highly mobile, commuƟng from all over the surrounding area to industrial and 
business centers. As daily transit conƟnues to stay high, there is a conƟnual risk that a natural hazard event will 
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disrupt the travel plans of residents across the region and seriously hinder the ability of the economy to meet the 
needs of Morrow County residents and businesses. 

Employment by Industry 
Key industries include major employers and significant revenue generators in Morrow County. Different industries 
face disƟnct vulnerabiliƟes to natural hazards; thus, it is important to idenƟfy the key industries in the region that 
enable the community to target miƟgaƟon acƟviƟes addressing the specific sensiƟviƟes of those industries. A 
natural hazard event can affect one industry and can reverberate throughout the regional economy. 

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, informaƟon, 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, 
construcƟon, and health services. 

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 region. Thus, understanding and addressing the sensitivities of these industries is a strategic way to 
increase the resiliency of the entire regional economy. 

The five major employment sectors in Morrow County are grouped into the following categories: (1) 
Manufacturing; (2) Natural Resources and Mining; (3) Government; (4) Trade, TransportaƟon, and UƟliƟes; 
and (5) Professional and Business Services.  Table 19 shows the distribuƟon of total employment across all 
sectors.   
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Table 19. Covered Employment by Industry Sector in Morrow County, 2022 

Industry Employment Percent Wages Annual Average 
Total All Employers 6,406 100.0% $410,415,509 $64,067 
Total Private Employers 5,381 84.0% $350,029,942 $65,049 

Natural Resources & Mining 1,061 19.7% $60,107,379 $56,652 
ConstrucƟon 170 3.2% $16,455,886 $96,799 
Manufacturing 1,795 33.4% $116,276,611 $64,778 
Trade, TransportaƟon & UƟliƟes 602 11.2% $38,418,552 $63,818 
InformaƟon -  - - 
Financial AcƟviƟes 54 1.0% $2,480,654 $45,938 
Professional & Business Services 313 5.8% $15,947,509 $50,951 
EducaƟon & Health Services 280 5.2% $13,357,445 $47,705 
Leisure & Hospitality 251 4.7% $5,246,145 $20,901 
Other Services -  - - 
Private Non-Classified -  - - 

Total All Government 1,025 16.0% $60,385,567 $58,913 
Federal Government  58 5.7% $3,998,522 $68,940 
State Government 60 5.9% $3,662,887 $61,048 
Local and Tribal Government 908 88.6% $52,724,158 $58,066 

 Source: Oregon Employment Department, 2022 

6. Significant Industries in Morrow County 

Port of Morrow Employment and Economic Contribution19 
The Port of Morrow has been developing industrial faciliƟes in Morrow County for over 40 years and 
conƟnues to be the most significant enƟty bringing jobs to Morrow County. Today, the Port has four 
established industrial parks with over 5,200 acres of available land: the Boardman and East Beach 
Industrial Parks, the Airport Industrial Park, and the south Morrow Industrial Park 

The Port of Morrow is opportunely located with the Pendleton-Hermiston Metropolitan StaƟsƟcal Area 
(MSA) and is adjacent to the Tri-CiƟes area in Washington, serving as a major source of employment for 
these communiƟes. Approximately 6,700 people from the surrounding region are employed at the Port 
of Morrow. AddiƟonal employment is found at the nearly 50 “direct port-related” businesses that 
operate within Port of Morrow industrial lands or are dependent upon transportaƟon and infrastructure 
faciliƟes provided by the Port. 

Based on job-esƟmates, the largest port-related sectors include food & beverage manufacturing, 
wholesalers, crop and animal producƟon, chemical manufacturing, telecommunicaƟon, etc. The Port 
conƟnues to make and leverage significant infrastructure investments, including budgeƟng 
approximately $211.5 million on public infrastructure projects to be made over the next several years.  

 
19 Port of Morrow Economic Impact Analysis Report, 2021  
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The Port of Morrow further benefits the surrounding communiƟes by providing educaƟon and meeƟng 
faciliƟes for businesses and community groups, recreaƟonal opportuniƟes, and establishing sustainable 
heat-and-wastewater recovery systems to conserve energy and uƟlize less water for the Port. 

Renewable Energy 
Throughout Morrow County, many renewable energy projects are being impacted, with a goal to 
harness the power of the wind and implement sustainable energy pracƟces. Such projects include the 
Shepherds Flat Wind Farm and Wheatridge Energy FaciliƟes, a wind farm with over 100 wind turbines 
and generates 850 megawaƩs of clean energy.  

These energy faciliƟes must be approved by the Oregon Department of Energy’s Energy Facility SiƟng 
Council before they can be developed. Within Morrow County, there are 22 of these sites, most of 
which are currently operaƟng, others that are waiƟng to be approved, and others that are 
decommissioned. Table 20 lists the Renewable Energy Sites in Morrow County, some of which are also 
located in both Morrow and a neighboring county.
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Table 20. Morrow County Renewable Energy SiƟng Assessment Summary 

Project Energy Facility Type Energy 
Capacity Status LocaƟon Acres Owner 

Shepherds Flat South Wind 290 MW OperaƟng/Under 
ConstrucƟon 

Gilliam, 
Morrow 15,928 Caithness Energy LLC 

Shepherds Flat Central Wind 290 MW OperaƟng/Under 
ConstrucƟon 

Gilliam, 
Morrow 11,769 Caithness Energy LLC 

Boardman to Hemingway Trans Line RFA2 
Proposed Alt Transmission Line 500kv Proposed Morrow 2 Idaho Power 

Columbia Ethanol Project20 Ethanol ProducƟon 35 million 
gallons/year OperaƟng Morrow 25 Pacific Ethanol Inc 

Coyote Springs CogeneraƟon Natural Gas Plant 503 MW OperaƟng Morrow 20 Portland General Electric 

Wheatridge Renewable Energy Facility I Wind 100 MW OperaƟng Morrow 3,100 Wheatridge Wind Energy, LLC 

Wheatridge Renewable Energy Facility II Wind/Solar 200 MW OperaƟng Morrow 7,850 Wheatridge Wind II, LLC 

Wheatridge Renewable Energy Facility III Solar 150 MW OperaƟng Morrow 2,294 Wheatridge Solar Energy 
Center, LLC 

Wagon Trail Solar Project Solar 500 MW Proposed Morrow 7,450 Wagon Trail Energy Center, LLC 

 
20 State of Oregon: FaciliƟes - Columbia Ethanol Project 
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Project Energy Facility Type Energy 
Capacity Status LocaƟon Acres Owner 

Carty GeneraƟng StaƟon Natural Gas 
Plant/Solar 500 MW Approved Morrow 4,997 Portland General Electric 

Echo Solar Project Solar 1250 MW Proposed Morrow 10,992 Echo Solar, LLC 

Carty GeneraƟng StaƟon pRFA4 Natural Gas 
Plant/Solar 635 MW Proposed Morrow 0 Portland General Electric 

Boardman Solar Energy Facility Solar 75MW Approved Morrow, 
Gilliam 798 Invenergy LLC 

Boardman Coal Plant Coal Plant 550MW Decommissioned Morrow, 
Gilliam 0 Portland General Electric 

Wheatridge Renewable Energy Facility 
East Wind 200 MW Approved UmaƟlla, 

Morrow 4,582 Wheatridge Wind East, LLC 

Boardman to Hemingway Trans Line RFA1 
Proposed Alt Transmission Line 500kv Proposed   0 Idaho Power 

Boardman to Hemingway Trans Line ASC 
Approved Alt Transmission Line 500kv Approved   0 Idaho Power 

Boardman to Hemingway Trans Line ASC 
Approved Rt Transmission Line 500kv Approved   0 Idaho Power 

Source: FaciliƟes Under the Energy Facility SiƟng Council, Oregon Department of Energy, 2024
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As economic growth flourishes and job opportuniƟes bloom, Morrow County becomes more than a 
geographical locaƟon; it transforms into a hub of prosperity and innovaƟon. The impact of renewable 
energy iniƟaƟves is felt in every job created, every investment aƩracted, and every family benefiƟng 
from newfound economic stability. 

The potenƟal for overhead electric lines to become an igniƟon source for the dry land vegetaƟon 
beneath them was noted by a member of the public at one of the public Open House events the 
Steering CommiƩee organized.  A miƟgaƟon strategy about Public Safety Power Shutoffs was revised to 
include menƟon of these concerns about potenƟal elevated risk of igniƟon from overhead electric wires. 

Data Centers 
There are several data centers located in Morrow County (see Error! Reference source not found.), 
which provide data storage services to the region. The data center campuses are located in eastern 
Oregon for a variety of reasons and have contributed to increased employment. 

Each data center campus includes four large buildings and house computer servers and rouƟng 
equipment that require a significant amount of power and reliable water for operaƟons. The data 
centers have become a major economic driver, supplemenƟng tradiƟonal reliance on agriculture. Both 
the data centers and agriculture rely on power and water and are adapƟng to use less water and power 
and reducing vulnerability of the local water supply with more sustainable approaches to water use. 

 

Source: Oregon Water Resources Department, Benton County WA, Maxar, Oregon State Parks, USGS, Bureau of Land 
Management, EPA, NPS, US Census Bureau, USDA 

7. Tourism and Overnight Visitors 

Morrow County, along with UmaƟlla County, makes up Oregon’s Rugged Country, a tourism markeƟng 
moniker. Working through the Eastern Oregon Visitors AssociaƟon (EOVA) the Boardman and Heppner 
Chambers work diligently to market Morrow County’s variety of tourist opportuniƟes such as the SAGE 
Center, Heritage Trail, parks along the Columbia River and in the Blue Mountains, various hunƟng and 
fishing opportuniƟes, and experiences along the Historic Oregon Trail to name just few. 

Tourists are not counted in populaƟon staƟsƟcs; and are therefore considered separately in this 
analysis. The table below shows the esƟmated number of person nights in private homes, hotels and 
motels, and other types of accommodaƟons.  

Table 21 shows that, between 2020-2022, approximately 39% of all visitors to Morrow County lodged in 
private homes, with approximately 44% staying in hotels/motels, the remaining visitors staying in other 
accommodaƟons suggests these visitors are staying with family and friends. For hazard preparedness 
and miƟgaƟon purposes, outreach to residents in Morrow 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.  
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Table 21. Overnight Visitors between 2020-2022 

  

2020  
Person-
Nights 

(1,000's) 

Percent 

2021  
Person-
Nights 

(1,000's) 

Percent 

2022  
Person-
Nights 

(1,000's) 

Percent 

All Overnight 78,220 100.0% 100,550 100.0% 112,930 100.0% 
Hotel/Motel 28,340 36.2% 43,660 43.4% 50,180 44.4% 
Private Home 33,030 42.2% 38,950 38.7% 43,850 38.8% 
Other Overnight 16,850 21.5% 17,940 17.8% 18,900 16.7% 

Source: The Economic Impact of Travel Oregon, Travel Oregon, 2022 

Difficulty locaƟng or accounƟng for travelers increases their vulnerability in the event of a natural 
disaster. Furthermore, tourists are oŌen unfamiliar with evacuaƟon routes, communicaƟon outlets, or 
even the type of hazard that may occur (MDC Consultants, n.d.). TargeƟng natural hazard miƟgaƟon 
outreach efforts to places where tourists lodge can help increase awareness and minimize the 
vulnerability of this populaƟon. 

8. Migrant and Undocumented Workers 

EsƟmaƟng the number of migrant and seasonal farmworkers in agricultural posiƟons throughout 
Oregon is a challenge, due to the fact that these workers are oŌen transient or on a temporary work 
visa, or possibly undocumented. Although it is challenging to esƟmate these numbers and is not 
accounted for in populaƟon projecƟons by the U.S. Census or Portland State UniversiƟes PopulaƟon 
Research Center, it is highly important to take into account these esƟmates and populaƟon paƩerns 
when assessing a community’s vulnerability to natural hazards. 

Migrant and undocumented workers are some of the most vulnerable to natural hazards for a variety of 
reasons. First, these workers might have limited to no English comprehension, making it difficult for 
them to find and uƟlize hazard resources, such as handouts and reports or receive hazard evacuaƟon 
announcements. However, even if these workers are aware of how to evacuate if there should be a 
disaster, they might not do so out of fear of detenƟon or deportaƟon, for both them and their families. 
This is further compounded by the fact that oŌen these farmworkers lack access to transportaƟon, 
making it even more difficult for them to evacuate during an emergency. 

AddiƟonally, farm workers are at risk of losing work due to hazards but also their lodging, which also has 
a significant impact on employers in Morrow County. Many of these farm workers live in housing 
provided by their employers, close to the fields and oŌen in flood plains, residing in poorly kept trailers 
and sub-standard housing that are especially suscepƟble to damage from natural hazards. 

AddiƟonally, when a disaster strikes, recovery costs further amplify these barriers. When a natural 
disaster affects crops, not only is there the problem of potenƟally losing lodging, but also the lack of 
work, leading to a loss of wages. Due to the fact that this money is oŌen the primary source of income 
for these workers and their families, it can negaƟvely impact the stability and security of both workers 
and their families. 
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As a agriculture dependent economy, Morrow County has a large populaƟon of farmworkers and their 
families. Based on numbers of migrant and seasonal farmworker (MSFW)s provided by the Census of 
Agriculture, roughly 4 % of the total MSFWs in Oregon are located in Morrow County, as seen in Table 
22. These workers are also oŌen accompanied by their families, including spouses and children. The 
number of children who live with their migrant partners are esƟmated based on statewide esƟmates, 
with the total number of children of MSFW parents statewide is approximately 21,000. 

Table 22. Migrant and Seasonal Farmworker (MSFW) County EsƟmate, 2018 

  

Total MSFW 
Workers and 

Non-
Farmworkers 

MSFW Non-
Farmworkers 
for the state 

(percent)  

Total MSFW 
Workers 
EsƟmate 

MSFW 
Workers 
of Total 

(Percent) 

Total MSFW 
Non-

Farmworkers 

MSWF Non-
Farmworkers 

of Total 
(Percent) 

Oregon 165,762 - 82,961 50.0% 82,801 50.0% 
Morrow County 6,074 3.7% 3,040 50.0% 3,034 50.0% 

Source: EsƟmates of Migrant and Seasonal Farmworkers in Agriculture, Oregon Health Authority, s2018 
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D. Built Environment Profile 
Built Environment capacity refers to the built environment and infrastructure that supports the 
community. The various forms, quanƟty, and quality of built capital contribute significantly to 
community resilience. Physical infrastructure, including uƟlity and transportaƟon lifelines, are criƟcal 
during a disaster and are essenƟal for proper response. The lack or poor condiƟon of infrastructure can 
negaƟvely affect a community’s ability to cope, respond and recover from a natural disaster. Following a 
disaster, communiƟes may experience isolaƟon from surrounding ciƟes and counƟes due to 
infrastructure failure. These condiƟons force communiƟes to rely on local and immediately available 
resources. 

1. Land Use and Development Patterns 

Throughout its history and to this day, the County’s, as well as the state and regional economies are 
largely based on Ɵmber, tourism, and agriculture. This, along with the large porƟons of the County that 
are public lands, impacted the land use and development paƩerns in the County. 

In 1973, the Oregon Legislature adopted Senate Bill 100 (SB 100), which established the statewide land 
use planning program. SB 100 required the development of Statewide Planning Goals, which took place 
over subsequent years (the last Goals were adopted in 1976). The 19 Statewide Planning Goals provide 
Oregon's policies related to land use, including ciƟzen involvement (Goal 1), housing (Goal 10), and 
natural resources (Goal 5).  

Local jurisdictions, including Counties and incorporated cities, were required to prepare and adopt 
comprehensive plans, zoning regulations, and land use permitting regulations. As part of the 19 Goals, 
Urban Growth Boundaries (UGBs) were established to separate areas planned for urban use as opposed to 
rural uses. UGBs must contain enough land to meet estimated 20-year development based on employment 
and population growth. UGBs may need to be amended periodically to accommodate growth. 

2. Existing Land Use 

Morrow County's topography plays a large role in how the land is used. The Columbia River borders the 
northern edge of the county. South of the river, lowlands gently rise to the UmaƟlla Forest, which 
occupies the southern part of the county. The road system generally follows drainage corridors in the 
south county and is straight and rolling in the north county. 

The major populaƟon center, commercial operaƟons, and transportaƟon faciliƟes all are located in the 
northern part of the county, near the river, along with the port faciliƟes, including docks and loading 
faciliƟes. lnterstate-84, the major east-west route across the county, parallels the river, as does the 
Union Pacific rail line. The lowlands south of the river are well suited to agriculture. This area is 
characterized by large tracts of land, including some of which is used for farming. The U.S. Navy's 
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Bombing Range and the U.S. Army's UmaƟlla Chemical Depot also occupy a large porƟon of northern 
Morrow County and affect land use, road placement, and traffic paƩerns. Logging, recreaƟon, and 
grazing are the major acƟviƟes in the forested area.  

Because land uses in the County are largely agricultural related, the populaƟon is sparse. Most of the 
populaƟon is concentrated in the Irrigon-Boardman area, which also provides most of the land available 
for urban development. In all, the populaƟon per square mile is 5.89 people.21. As seen in Figure 9, a 
significant porƟon of the County lacks significant development, with the developed area primarily 
located in the northern region where access to the principal transportaƟon corridors supports economic 
development.  Of the 1,321,600 acres of total county land, it is approximately divided into ½ rangeland, 
¼ cropland, and ¼ forest land, and urban areas occupy roughly 0.2 % of the total county area is 
developed and populated.22 

 
21 U.S. Census Bureau QuickFacts: Morrow County, Oregon, 2023 
22 Morrow County Comprehensive Plan, 2013 
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Figure 9. Morrow County Land Cover Map 

 

Source: Morrow County Community Wildfire ProtecƟon Plan, 2019 
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3. Development in Morrow County 

Development of all types has taken place across Morrow County, including residenƟal, commercial, and 
industrial development. Generally, development in the southern porƟon of the County has been driven 
by recreaƟon acƟviƟes such as hunƟng, and use of the off-road vehicle park operated by the county. 
Morrow County expects to see further interest in development with a focus on the recreaƟon industry. 

The northern porƟon of the County is expected to see further agro-industrial and energy related 
development. There is interest in expanding the dairy industry, biofuels, and wind energy development. 
The northern porƟon of the County will also see conƟnued interest in the further use of the Boardman 
Bombing Range, and the redevelopment of the former UmaƟlla Army Depot. 

Between 2017 to 2024, approximately 280 permits were applied for and issued to build new 1 and 2-
family dwellings. In addiƟon, approximately 10 permits were issued to develop new mulƟ-family 
dwellings, such as apartment complexes. A significant number of these residenƟal structures were to be 
constructed in Boardman, a city that has a lower wildfire risk than the southern part of the County but 
has a greater risk of damage from a Horse Heaven Fault earthquake. 

AddiƟonally, for residenƟal dwellings in the County, approximately 100 permits were issued to place 
manufactured dwellings throughout the County. As a dwelling, manufactured homes are more 
suscepƟble to damage caused by natural hazards, such as wildfire or flooding. This is in part due to their 
construcƟon, concentraƟon of already socially vulnerable populaƟons, ambiguous policies on land 
management and ownership, and oŌen locaƟon. Much like single family housing, many of these permits 
were requested to place manufactured homes in Boardman, as well as Irrigon. These two ciƟes and their 
surrounding areas have a higher potenƟal damage risk from an earthquake associated with the Horse 
Heaven Fault (See Chapter 3 – Hazard Risk Assessment, Earthquake secƟon), which could result in a 
greater loss of life and property damage in the north than in the south of the county. The county is also 
experiencing an increase in the number of manufactured homes being installed in the south, an area 
where hazard risks, such as wildfires, flooding, or landslides are higher than in the north. 

There have been many permits for commercial and industrial structures to develop a variety of 
nonresidenƟal structures, addiƟons/alteraƟons to nonresidenƟal structures, and 
garages/carports/shops. In this regard, several permits were issued to construct more data centers in 
and around Boardman, valued at over $150 million in development. The establishment of these centers 
has been steadily occurring throughout the County over the past decade. 

4. Built Structures Inventory 

The countywide building inventory is an important factor in assessing risk. This inventory consists of all 
buildings larger than 500 square feet, as determined from building footprints or tax assessor data. Table 
23 shows the distribuƟon of building count and value within Morrow County. 
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Table 23. Morrow County Building Inventory 

  Total Number of 
Buildings 

Percentage of 
Total Buildings 

EsƟmated Total 
Building Value ($) 

Percentage of 
Total Building 

Value 
Morrow County 8,480 100% $4,271,376,000  100% 

Boardman 1,214 14% $823,077,000  19% 
Heppner 797 9.4% $229,967,000  5.4% 
Ione 249 2.9% $68,770,000  1.6% 
Irrigon 867 10% $217,274,000  5.1% 
Lexington 212 2.5% $55,260,000  1.3% 

Unincorporated 5,141 61% $2,877,028,000  67% 
Source: MulƟ-Hazard Risk Report for Morrow County, Oregon, DOGAMI, 2024 

5. Potential for Rural and Urban Development 

The latest Oregon Office of Economic Analysis data esƟmates that the populaƟon in the County will 
increase by approximately 11.5 % by the year 2050. In evaluaƟng potenƟal development of exisƟng land 
uses and populaƟon as well as its distribuƟon, two types of development are considered.  

One is growth in residenƟal housing development. This will likely take the form of new subdivisions on 
currently vacant land within an Urban Growth Boundary. These vacant parcels are distributed largely 
south and west of Irrigon and south and west of Boardman. AddiƟonal residenƟal development outside 
of the Urban Growth Boundaries will be limited because the County enforces a two-acre minimum for 
residenƟal development in rural residenƟal zones. 

The other opportunity for growth is through economic development led by expansion of Port of Morrow 
industrial faciliƟes throughout the County. The Port, through its 30-year history, has developed a 
significant inventory of developable land at its four industrial park sites: The Boardman Industrial Park, 
located east of Boardman and north of U.S. Highway 730; East Beach Industrial Park, located east of 
Boardman along the Columbia River;the Airport Industrial Park, located west of Tower Road; and the 
South Morrow County Industrial Park, located at the Kinzua sawmill complex just outside of the City of 
Heppner. 

6. Natural Hazards and Development 

The natural hazards that could affect the developing areas of Morrow County are most likely to be 
wildfire, winter storms and drought in the southern porƟon of the County. It is expected that as people 
establish residences in the County's forested lands, there will be a significant increase in threats to life 
and property in these areas. During winter storms, the roads and highways of southern Morrow County 
can become temporarily impassible due to snow or ice accumulaƟon. 
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The farmers, as well as local businesses that rely on the wellbeing of the local farming economy of north 
and south Morrow County, are affected by a prolonged regional drought. The farmers experience 
reducƟons on water use imposed by water right restricƟons and lowered water tables. Dryland farmers 
without access to irrigaƟon systems must rely on assistance programs in order to survive prolonged 
drought situaƟons. In turn, the local businesses feel the belt-Ɵghtening by the farmers as they buy fewer 
products and services in the local area. 

Development in the northern portion of Morrow County is less affected by natural hazards. Wildfire would 
be within undeveloped shrub-steppe areas and in dry wheat fields. Drought would worsen a wildfire 
situation. Flooding in the northern portion of Morrow County is controlled by the dam systems on the 
Columbia River, but the road systems have not been immune to local flooding situations due to summer 
and spring storm events. The movement of agricultural and industrial products from Morrow County on 
the transportation systems leading to the west and east could be potentially affected by winter storms or 
other events such as a seismic or volcanic event occurring in the wider mid-Columbia region. 

7. Housing 

Housing tenure, which captures whether someone owns or rents their home, has long been understood 
as a determinant of social vulnerability. Renters generally experience more housing challenges than 
homeowners; natural disasters frequently exacerbate those hardships.23 

Homeownership is correlated with greater wealth, which can increase the ability to recover following a 
natural disaster.24 Renters oŌen do not have personal financial resources or insurance to help recover 
post-disaster; they also frequently cannot access the same federal monies homeowners typically 
leverage following a disaster. They also might lack social resources, such as the ability to influence 
neighborhood decisions.  

Renters tend to be more mobile and have fewer assets at risk, however those assets might be more 
difficult to replace due to insufficient income. Renters typically have fewer opƟons in terms of 
temporary shelter following a disaster and are less likely to stay with a relaƟve or friend than in a public 
or mass shelter.25 

The quality of construcƟon for mulƟ-family housing—more oŌen rental—tends to be lower and is 
therefore more vulnerable to destrucƟon during a disaster. Moreover, renters have less ability to make 
improvements or alteraƟons to their dwellings to enhance durability and structural safety. Following a 
disaster, rental housing—especially affordable and subsidized housing—is frequently rebuilt more 
slowly, if at all.26 

Throughout Morrow County, most areas have a relaƟvely high rate of home ownership compared to 
those renƟng their residence. One out of five residents in unincorporated Morrow County is esƟmated 

 
23 Housing Tenure and Social Vulnerability to Disasters: A Review of the Evidence – Lee & Van Zandt, 2019 
24 Social Vulnerability to Environmental Hazards, CuƩer, Boruff, and Shirley 
25 Housing Tenure and Social Vulnerability to Disasters: A Review of the Evidence – Lee & Van Zandt, 2019 
26 Housing Tenure and Social Vulnerability to Disasters: A Review of the Evidence – Lee & Van Zandt, 2019 
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to rent compared to own their homes, as over 80% of residents own their home. In incorporated 
Morrow County, the raƟo of owners to renters also leans more towards homeowners, with almost 70% 
of residents living in their owned home. Table 24 provides a summary for basic esƟmates of the housing 
demographics in Morrow County. 

Table 24. Household Occupancy Profile 

  
Total 

Households 
Total Housing 

Units 
Occupancy 

Rate 
% of Owner % of Renter 

Total PopulaƟon 4,724 4,724 88.9% 69.8% 30.2% 
Incorporated 2,789 2,789 91.5% 61.2% 38.8% 
Unincorporated 1,935 1,648 85.2% 83.3% 16.7% 

 Source: Social Explorer, 2022 

Table 25 idenƟfies the types of housing most common throughout the County. Of interest are mobile 
homes, which account for over 35% of the housing Countywide, posing further significant risk to the 
vulnerable individuals who reside in these homes. 

Mobile homes are parƟcularly vulnerable to certain natural hazards, such as windstorms, and special 
aƩenƟon should be given to securing the structures, because they are more prone to wind damage than 
wood-frame construcƟon. In other natural hazard events, such as earthquakes and floods, moveable 
structures like mobile homes are more likely to shiŌ on their foundaƟons and create hazardous 
condiƟons for occupants. 

Table 25. Housing Profile Numbers 

  
Housing Units Single Family MulƟ-Family Mobile Homes Transient 

Total Percent Percent Percent Percent 

Morrow County 4,724 56.1% 8.2% 35.4% 0.3% 
 Source: US Census Bureau, 2022 

Aside from locaƟon and type of housing, the age of structures has implicaƟons on how they may be 
affected by certain natural hazards. Seismic building standards were codified in the Oregon building 
code starƟng in 1974; more rigorous building code standards were passed in 1993 that accounted for 
the Cascadia SubducƟon Zone earthquake. Therefore, in many cases, homes built before 1993 are more 
vulnerable to damage due to seismic acƟvity. 

In 1968, the federal NaƟonal Flood Insurance Act insƟtuted the NaƟonal Flood Insurance Program (NFIP) 
through which FEMA insƟtuted floodplain studies and mapping in order to administer the Flood Disaster 
ProtecƟon Act of 1973. Upon receipt of floodplain studies and maps, communiƟes developed floodplain 
management ordinances to protect people and property from flood loss and damage. Table 26 
illustrates the number and percent of homes built prior to 1970, 1970 to 1989, and from 1990 to the 
present. Regionally, approximately a third of the housing stock was built prior to 1970, before the 
implementaƟon of floodplain management ordinances and the codificaƟon of general building 
standards. Approximately 39.4% of the County’s housing stock was built aŌer 1990, meaning that a large 
porƟon of the housing stock within the County are less vulnerable to flooding events due to the 
implementaƟon of floodplain ordinances and codes.  
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Table 26. Year Structure Built 

  
Total 

Housing 
Units 

Pre 1970 1970-1989 1990-Present 

Number 
Percent of 

Total 
Number 

Percent of 
Total 

Number 
Percent of 

Total 
Oregon 1,818,599 592,827 32.6% 521,042 28.7% 704,730 38.7% 

Morrow County 4,724 1,351 28.6% 1,515 32.1% 1,858 39.4% 
Boardman 1,182 236 20.0% 440 37.2% 506 42.9% 
Heppner 633 386 61.0% 194 30.7% 53 8.4% 
Ione 176 109 61.9% 19 10.8% 48 27.3% 
Irrigon 727 66 9.1% 285 39.2% 376 51.8% 
Lexington 71 41 57.7% 21 29.6% 9 12.6% 

 Source: US Census Bureau, 2021 
 

8. Critical Facilities and Infrastructure Profile 

CriƟcal faciliƟes and infrastructure support the security, health, and economic vitality of the County, and 
can include structures, assets, systems, networks, and funcƟons that maintain and provide vital services 
to ciƟes, states, regions, and the naƟon. DisrupƟon to these can significantly impact the overall 
community and access to the assets and services, potenƟally leading to further cascading effects, and 
result in largescale community suffering, property destrucƟon, economic loss, and damage to public 
confidence and well-being. 

Examples of criƟcal faciliƟes and infrastructure include transportaƟon networks, systems for power 
transmission, and faciliƟes essenƟal to government response and recovery acƟviƟes (e.g., hospitals, 
police, fire and rescue staƟons, school districts and higher educaƟon insƟtuƟons). Due to the 
fundamental role that faciliƟes and infrastructure play both pre- and post-disaster, it demands special 
aƩenƟon in building more resilient communiƟes. 

CriƟcal faciliƟes are defined as those needed to maintain government funcƟons and protect life, health, 
safety, and welfare of the public within Morrow County. Table 27 displays an inventory of criƟcal 
faciliƟes within Morrow County. 

Table 27. CriƟcal FaciliƟes Inventory 

Community Fire StaƟon 
Medical 
Facility 

Police StaƟon Schools 
Air 

TransportaƟon 
Morrow County 8 5 4 10 7 

Boardman 1 2 1 3 - 
Heppner 1 1 1 2 - 
Ione 1 1 - 1 - 
Irrigon 1 1 1 4 - 
Lexington 1 - - - 1 

Unincorporated 3 - 1 - 6 



2024 Morrow County MulƟ-JurisdicƟonal NHMP  Page 55 

 Source: Morrow County NHMP Steering CommiƩee; FEMA Resilience Analysis Planning Tool (RAPT), 2023 

CriƟcal infrastructure includes infrastructure essenƟal for the safety and funcƟonality of Morrow County 
and its economy. Table 28 displays a summary of criƟcal infrastructure types within Morrow County. 

Table 28. CriƟcal Infrastructure Inventory 

Community 
CommunicaƟon 

Towers 
Power Plants 

Government 
Buildings 

UƟliƟes*** 

Morrow County 12 14 11 12 
Boardman 1 7 2 2 
Heppner 2 - 4 4 
Ione 3 1 1 2 
Irrigon 1 - 2 1 
Lexington - - -1 1 

Unincorporated 5 6 1 2 
 Source: Morrow County NHMP Steering CommiƩee; FEMA Resilience Analysis Planning Tool (RAPT), 2023 

9. Dams 

Dams are manmade structures built to impound water. They serve many purposes, including water 
storage for potable water supply, livestock water supply, irrigaƟon, or fire suppression. Other dams are 
built for flood control, recreaƟon, navigaƟon, hydroelectric power or to contain mine tailings. Dams may 
also be mulƟfuncƟonal, serving two or more of these purposes. 

The Oregon Water Resources Department is the state authority for dam safety with specific authorizing 
laws and implemenƟng regulaƟons. Oregon’s dam safety laws were rewriƩen in 2019. This law and new 
regulaƟons both became operaƟve on July 1, 2020. OWRD coordinates on but does not directly regulate 
the safety of dams owned by the United States or most dams used to generate hydropower. OWRD is 
the Oregon Emergency Response System contact in the event of a major emergency involving a state-
regulated dam, or any dam in the State if the regulaƟng agency is unknown. The Dam Safety Program 
also coordinates with the NaƟonal Weather Service and the Oregon Office of Emergency Management 
on severe flood potenƟal that could affect dams and other infrastructure. Oregon’s statutory size 
threshold for dams to be regulated by OWRD is at least 10 feet high and storing at least 3 million gallons.  

The NaƟonal Inventory of Dams (NID) which is maintained by the United States Army Corps of Engineers, 
is a database of approximately 91,750 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 
potenƟal and dams deemed to pose a low hazard if they meet inclusion criteria based on dam height 
and storage volume. Low hazard potenƟal dams are included only if they meet either of the following 
selecƟon criteria: 

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

 exceed 6 feet in height and 50-acre feet of storage. 
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There are thousands of dams in Morrow County too small to meet NID selecƟon criteria. These small 
dams are also generally too small to have significant impacts if they fail and thus are generally not 
considered for purposes of risk assessment or miƟgaƟon planning. This NID potenƟal hazard 
classificaƟon is solely a measure of the probable impacts if a dam fails. Thus, a dam classified as High 
Hazard PotenƟal 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 classificaƟon scheme. Rather, the High Hazard 
PotenƟal classificaƟon simply means that there are people at risk downstream from the dam in the 
inundaƟon area if the dam were to fail.  Table 29 summarizes the dam inventory for Morrow County. 

Table 29. Morrow County Dam Inventory Summary 

Dam Name 
Hazard 

PotenƟal 
ClassificaƟon 

Year 
Completed 

Primary 
Owner Type 

Max Storage 
Capacity 
(Acre-Ō) 

Purpose 

Boardman Sewage 
Lagoons Low 1984 Local 

Government 115 IrrigaƟon 

Carty Reservoir Significant 1976 Public UƟlity 150,000 IrrigaƟon, Other 
Cutsforth Dam Low - Private 21 - 
John Vanden Brink 
Dairy Low - Private 50 Other 

Penland Lake Reservoir Low 1971 Private 590 RecreaƟon 
Port of Morrow Wwt 
Lagoon Low 1994 Local 

Government 436 IrrigaƟon 

Sand Dunes 
Wastewater Lagoon 
Dam 

Significant - Local 
Government 1,264 - 

Threemile Canyon 
Farms Low - - - - 

Willow Creek Dam High 1982 Federal 14,091 

Flood Risk 
ReducƟon, Other, 

IrrigaƟon, 
RecreaƟon 

Source: NaƟonal Inventory of Dams, 2024; Dam Inventory Query, Oregon Water Resources Department, 2024 

Dams assigned the High Hazard PotenƟal classificaƟon are those where structural or operaƟonal failure 
will probably result in the loss of human life, structures, and property. Failure of dams in the High 
classificaƟon will generally also result in economic, environmental or lifeline losses, but the classificaƟon 
is based solely on probable loss of life. Furthermore, where a dam’s failure is expected to result in loss of 
life downstream of the dam (a High Hazard dam), an Emergency AcƟon Plan (EAP) must be developed. 
The EAP contains a map showing the area that would potenƟally be inundated by floodwaters from the 
failed dam. These dams are oŌen monitored so that condiƟons that pose a potenƟal for dam failure are 
idenƟfied to allow for emergency evacuaƟons. As of 2023, there is one High Hazard dam in Morrow 
County – The Willow Creek Dam owned and operated by the US Army Corps of Engineers - that is 
located in Heppner. The dam construcƟon was completed in 1983. It was the first major dam 
constructed in the United States using the roller compacted concrete technique. Built to prevent the 
reoccurrence of the disastrous 1903 flood, it controls the flow of Willow Creek and Balm Fork above 
Heppner. This dam does have an EAP prepared, which was last updated in 2008. 
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Significant Hazard Potential dams are those where structural or operational failure 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. There are 
2 Significant Hazard dams in Morrow County – Carty Reservoir located approximately 18 miles southwest 
of Boardman and Penland Lake Reservoir located roughly 30 miles south of Heppner. 

Low Hazard PotenƟal dams are those where structural or operaƟonal failure 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. There are five Low Hazard dams in Morrow County – Boardman Sewage Lagoons 
located in Boardman; John Vanden Brink Dairy located in west central Morrow County; Port of Morrow 
Wastewater Treatment Lagoon Dam located in northern Morrow County; Cutsforth Dam located in 
south Morrow County; Sand Dunes Waster Water Lagoon Dam located in northeast Morrow County; 
and Threemile Canyon Farms located in northwest Morrow County. 

While most dams have been designated with Low Hazard PotenƟal, there are sƟll a significant number 
of dams classified as High Hazard PotenƟal to those lives and properƟes within the potenƟal inundaƟon 
zone if the dam were to fail. 

Dam failures can occur rapidly and with liƩle warning. Fortunately, most failures result in minor damage 
and pose liƩle or no risk to life or safety. However, the potenƟal for severe damage sƟll exists. 

While dam failures can occur at any Ɵme in a dam’s life, 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 substanƟally below the design capacity for the 
reservoir. Were dams with high storage capacity to fail, the most significant damage to the surrounding 
and downstream communiƟes would result. Figure 10 shows the locaƟon of dams throughout Morrow 
County and the hazard potenƟal classificaƟon of each dam. 
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Figure 10. Morrow County Dams and Hazard PotenƟal ClassificaƟon 

 

Source: USGS Bureau of Land Management, EPA, NPS, USFWS 
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E. TransportaƟon Infrastructure Profile 
Residents and visitors to Morrow County are reliant on well-maintained and operated transportaƟon 
infrastructure. Absent a funcƟonal transportaƟon system, residents would be unable to commute to 
work, shipments and other economic operaƟons would be unable to operate, and community capacity 
to respond and operate would greatly diminish. It is important to document and maintain an inventory 
of infrastructure throughout Morrow County, as well as idenƟfy criƟcal transportaƟon infrastructure 
vulnerable to natural hazards. 

1. Public Highways and Roads27 

As an agricultural area, Morrow County is especially dependent on its roadway system. The road system in 
Morrow County generally follows drainage corridors in the southern portion of the County and is straight 
and rolling in the northern portion of the County. The system is in good condition overall and currently 
functions generally well. Existing traffic volumes are relatively low, and delay is typically low. Outside of 
urban areas, the system is geared toward moving small numbers of vehicles over long distances. Five state 
highways, including I-84, serve the county. Hundreds of miles of county roads, ranging from paved two-
lane roads to narrow gravel roads, provide access between the state highways. Community transportation 
infrastructure is displayed in Figure 11.  

Roadways in the County fall under the jurisdicƟon of Morrow County, ODOT, and the ciƟes within the 
county. There are also numerous private roads, with significant faciliƟes falling under the administraƟon 
of the Port of Morrow. Also, a significant porƟon of the Bombing Range Road is on land owned by the 
U.S. Navy with the County having limited authority granted via an easement. 

Highways 
State highways are the backbone of Morrow County's roadway system. They are used for virtually all 
through traffic in the County and connect the cities and other population centers.  

 
27 TransportaƟon System Plan, Morrow County, 2022 
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Figure 11. Public TransportaƟon Infrastructure 

 

Morrow County Community Wildfire ProtecƟon Plan, 2019 

Morrow County is connected to the federal interstate highway system via Interstate 84, which parallels the 
Columbia River on the north end of the County. Interstate 84 links the County to I-5 to the west through 
Portland, and to I-80 and I-15 to the south and east to Boise and Salt Lake City. Interstate 84 also links the 
County to I-82 north to the Tri-Cities in Washington State. State highways are summarized in Table 30: 
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Table 30. State Highways Service Morrow County 

State 
Highway AlternaƟve Name LocaƟon Served Highway 

Category 

I-84 Columbia River Highway 
State Highway No. 2 

West of U.S. 730 through Boardman to 
Gilliam County, to 1-5 and Portland. 

Interstate 
Highway 

I-84 Old Oregon Trail State 
Highway No. 6 

East of U.S. 730 to UmaƟlla County, to 1-80 
and 1-15, Boise and Salt Lake City. 

Interstate 
Highway 

U.S. 730  Columbia River Highway 
State Highway No. 2 

From 1-84, east through Irrigon to UmaƟlla 
County. 

Regional 
Highway 

OR 74 Heppner Highway State 
Highway No. 52 

From 1-84, southeast through Cecil, Morgan, 
Ione, Lexington, Heppner, and Lena and 
UmaƟlla County. 

District 
Highway 

OR 207 Heppner Highway State 
Highway No. 52 

From Lexington northeast to UmaƟlla 
County. 

Regional 
Highway 

OR 207 Heppner Highway State 
Highway No. 52 

From Ruggs, south through Hardman to 
Wheeler Count 

Regional 
Highway 

OR 206 Wasco-Heppner Highway 
State Highway No. 300 

East from Gilliam County through Ruggs to 
Heppner 

District 
Highway 

Source: Morrow County TransportaƟon System Plan, 2022 

County Roadways 
Morrow County has 1,063 miles of roads under its jurisdicƟon, including about 120 miles of unimproved 
(unpaved) roads. They connect the state highways and provide access to individual properƟes. The 
County has assigned a name, a road number, and a funcƟonal classificaƟon to each road. 

Transportation Infrastructure Safety Issues28 
The Morrow County TransportaƟon System Plan (TSP) idenƟfies safety issues for the transportaƟon 
network in the County. The TSP states that the most overwhelming need of the Morrow County Road 
system is for maintenance. The County currently has 340 miles of pavement or hard-surface roads and 
600 miles of gravel roadways. The County annually budgets to maintain the exisƟng level of service and, 
where possible, to improve the service level. Road surface condiƟon for paved and gravel roadways are 
summarized in Table 31. 
  

 
28 TransportaƟon System Plan, Morrow County, 2022 
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Table 31. Surface CondiƟon of Morrow County Paved and Gravel Roadways 

Surface Type ClassificaƟon Number of Miles Percent of ClassificaƟon 

Paved 

Excellent 46.72 14 
Very Good 22.01 6 
Good 119.61 35 
Fair 151.55 45 

Total 339.89 100 

Gravel 
(farm to market roads) 

Excellent 29.36 5 
Very Good 270.76 45 
Good 196.81 33 
Fair 103.58 17 

Total 600.51 100 
Source: Morrow County TransportaƟon System Plan, 2022 

AddiƟonally, the TSP menƟons the need for an addiƟonal north/south connecƟon between Boardman 
and Ione in addiƟon to Bombing Range Road, which is the only exisƟng connecƟon that wholly lies 
within the County. A second north/south route would provide an alternate for emergency vehicles and a 
fire break in the middle porƟon of the County where there is the potenƟal for large losses due to 
wildfire in the wheat fields and desert grasslands pushed by prevailing easterly winds. 

2. Public Transportation 

TransportaƟon opƟons available to Morrow County residents are limited. The primary public transit 
available is The Loop, which is a demand-response service oŌen referred to as Dial-A-Ride and operates 
Monday-Friday. The Loop aims to provide safe and reliable transportaƟon services to all residents of 
Morrow County, including veterans, seniors, individuals with disabiliƟes, or those with limited or no 
transportaƟon. There is no cost to ride The Loop, but donaƟons are accepted. 

Kayak Public Transit operated by the Confederated Tribes of the UmaƟlla Indian ReservaƟon (CTUIR) 
serves southeastern Washington and northeastern Oregon. Kayak strives to connect rural communiƟes 
in the region and provide access to essenƟal services with free, ADA-accessible public transportaƟon. 
Irrigon is currently the only city in Morrow County that is served by Kayak Public Transit, providing 
service to Irrigon Monda through Saturday, providing two stop Ɵmes daily. Morrow County funds the 
service to Irrigon. 

3. Bridges 

Because of earthquake risk, the seismic vulnerability of the County’s bridges is an important issue. Non-
funcƟonal or failed bridges can disrupt emergency operaƟons, sever lifelines, and disrupt local and 
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freight traffic. These disrupƟons 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, which is 
maintained by the Oregon Department of TransportaƟon (ODOT), or are part of regional and local 
systems, maintained by the region’s counƟes and ciƟes.29 

Bridges in Morrow County are inventoried biennially, and rates bridges on a sufficiency scale that ranges 
from 0 to 100, with lower scores meaning worse condiƟons and higher scores indicaƟng adequate 
condiƟons. Sufficiency scores for bridges are translated to a qualitaƟve ranking of not deficient, 
structurally deficient, or funcƟonally obsolete. Of the 116 bridges in the County, 44 are County bridges, 
11 are city bridges, 60 are ODOT bridges and 1 is a railroad bridge. Table 32 lists the bridges in the 
County rated as structurally deficient or funcƟonally obsolete, and idenƟfies bridges previously listed 
that have been repaired or replaced.” 

Table 32. ExisƟng Bridge Deficiencies 

Owner DescripƟon Status Code 

ODOT U.S. 730/USRS Canal   
County Spring Hollow Road/Rhea Creek FuncƟonally Obsolete 
County Road Canyon Road/Rhea Creek Replaced (‘08-’09)  
County Willow Creek, Oley McNab Road Structurally Deficient 
County Willow Creek, Clarks Canyon Road Structurally Deficient 

Source: Morrow County TransportaƟon System Plan, 2022 

Table 33 shows the structural condiƟon of bridges in the region. A distressed bridge is a condiƟon raƟng 
used by ODOT indicaƟng that a bridge has been idenƟfied as having a structural or other deficiency, 
while a deficient bridge is a federal performance measure used for non-ODOT bridges; the raƟngs do not 
imply that a bridge is unsafe. The table shows that the County has quite a low percentage of bridges that 
are distressed and/or deficient (4.8%). Over 20% of the total County and city owned bridges are 
distressed, compared to 70% of ODOT bridges. 

Table 33. Morrow County Distressed Bridge Inventory 

Threat PotenƟal 
ODOT Distressed Non-ODOT Distressed 

Number Percent Number Percent 
State Owned 0 0.0% 24 34.3% 
County Owned 3 75.0% 32 45.7% 
City Owned 1 25.0% 11 15.7% 
Other Owned 0 0.0% 3 4.3% 
Total Bridges per 
Category 4 5.4% 70 94.6% 

Total Bridges Distressed 
in Morrow County 74 

Source: Oregon Natural Hazard MiƟgaƟon Plan, 2020 

 
29 TransportaƟon System Plan, Morrow County, 2022 
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The bridges in Morrow 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 foundaƟons. 
The historic bridge is the Spring Hollow Road Bridge on Upper Rhea Creek, which was built in the early 
1900s, and conƟnues to provide a link for farmers to highways 207 and 74. It is esƟmated that 
approximately 60,000 bushels of grain and 1,000 head of caƩle move over this bridge annually. 

The County’s bridge maintenance and engineering divisions work in coordinaƟon to inspect and 
maintain the bridges located on County roads. Bridges within Morrow County are inspected at two-year 
intervals or more frequently if special condiƟons exist. Bridges that are found to be in criƟcal condiƟon 
during an inspecƟon are immediately prioriƟzed for replacement.  

4. Rail Transportation 

Morrow County is served by one national freight rail carrier, the Union Pacific Railroad. Union Pacific provides 
freight rail service from Chicago west to the Pacific Ocean through the Port of Morrow on the Columbia River. 
The Port of Morrow operates a rail spur at their Boardman location, which is serviced by Union Pacific. 

There has been no passenger rail service in Morrow County since the mid-1990s, when the Amtrak 
Pioneer line between Salt Lake City, Utah and Portland, Oregon stopped operaƟng. 

5. Airports 

Morrow County has two public airports. The Lexington Airport is approximately one-half mile from the 
center of the Town of Lexington on a plateau approximately 200 feet above town. Highway 207 passes 
immediately east of the airport and serves as the primary surface access route to the airport. According 
to informaƟon contained in the 2001 Airport Layout Plan Report, the Lexington Airport site has been in 
aviaƟon use since early 1945. The Lexington Airport has one paved, lighted runway (8-26), which is 
oriented on a 080-260 degree magneƟc alignment and is approximately 4,300 feet long. The airport has 
been owned and operated by Morrow County since 1960. 

The Boardman Airport is located approximately five miles west of Boardman and is accessed from Tower 
Road off of Interstate 84. The Boardman Airport has a single paved and lighted runway, which is 
oriented on a magneƟc alignment and is approximately 4,200 feet long. Historically the Boardman 
Airport has served military aviaƟon and a variety of general aviaƟon users including agricultural aviaƟon. 

6. Water Transport 

Morrow County's locaƟon on the Columbia River provides direct access to the Columbia River 
transportaƟon system, one of the most modern intermodal transportaƟon networks in the country. This 
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commercial waterway extends from the Pacific Ocean over 465 miles into eastern Washington and 
Idaho and includes eight dam and lock complexes. This transportaƟon system is accessed through the 
Port of Morrow in the Boardman area and the Morrow County Grain Growers access at the end of 
Paterson Ferry Road. 

Port of Morrow System 
The Port of Morrow is in the heart of the Pacific Northwest inland empire. It maintains critical 
transportation connections with the Columbia River barge lines, Union Pacific's main line, 1-84 with east-
west access, and US 730 with access north into Washington and beyond. With the accesses indicated, the 
Port of Morrow offers crucial transportation links to the Pacific Ocean and the continental United States. 

Beyond the current use of the Port's barge, rail, and highway system is the development of the port-
owned general aviaƟon facility for use in transportaƟon of goods and services. The Port has four 
established industrial parks with over 5,200 acres of available land: the Boardman and East Beach 
Industrial Parks, the Airport Industrial Park, and the south Morrow Industrial Park. 
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F. Cultural Resources and Historic 
Places 

The cultural and historic heritage of a community is more than just tourist charm. For families and 
residents that have lived in the county for generaƟons and new resident alike, it is the unique places, 
stories, and annual events that make Morrow County an appealing place to live. The cultural and historic 
assets in the county are both intangible benefits and quality-of-life- enhancing ameniƟes.  

MiƟgaƟon acƟons 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 protecƟon of wetlands (protect water resources and beauƟfy the county). 

Due to their criƟcal role in defining and supporƟng the community, these resources must be protected 
from the impacts of natural disasters. 

1. Historic Locations 

The NaƟonal Register of Historic Places lists all types of faciliƟes and infrastructure that help define a 
community. Whether it is the first schoolhouse in town or simply the home of a resident who played a 
vital role in the success of the community, the Register lists all types of historic features that 
characterize the area.  

The locaƟons in Morrow County that are on the NaƟonal Register of Historic Places are: 

 Gilliam & Bisbee Building in Heppner 
 Heppner Hotel in Heppner 
 Morrow County Courthouse in Heppner 
 Oregon Trail, Wells Springs Segment 
 Hardman IOOF Lodge Hall 

2. Cemeteries 

Morrow County has many old cemeteries, most of which were established in the late 1800s and early 
1900s by the first seƩlers of the County. Some of the more well-known are listed below: 

 Cecil Cemetery, Cecil 
 Desert Lawn Memorial Cemetery, 

Irrigon 
 Gooseberry Cemetery, Gooseberry 

 Hardman IOOF and Hardman 
Cemeteries, Hardman 

 Highview Cemetery, Ione 
 Irrigon Cemetery, historical, Paterson 
 Lexington Cemetery, Lexington 
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 Morgan Cemetery, Cecil 
 PeƩeys Cemetery, Ione North 
 River View Cemetery, Boardman 

 Valby Cemetery, at the Valby Lutheran 
Church 12 miles west of Ione 

 Well Spring Cemetery, on the old 
Emigrant Road 

3. Parks and Recreational Facilities 

Parks and Recreational Facilities offer local residents and visitors alike opportunities to enjoy the local 
environment and recreate. Recreational activities, such as hunting and fishing, are a significant portion of 
Morrow County’s economy, and is very important to the community. The facilities and sites serve as a major 
source of local economic revenue, thus playing a vital role in the health and vitality of the regional economy. 

 Morrow County Off Highway Vehicle (OHV) Park has over 6,200 acres in south Morrow County 
adjacent to Highway 207. It is approximately 28 miles south of Heppner at the edge of the 
UmaƟlla NaƟonal Forest and approximately 32 miles north of Spray. This park has many miles of 
off-road trails and is available for winter use by snowmobile and cross-country ski enthusiasts. 
The OHV Park also has spaces for recreaƟonal vehicles (RVs) and small cabins. The OHV Park is 
owned and operated by Morrow County. 

 Cutsforth Park is a 31.1-acre park located in the southern Morrow County 22 miles south of 
Heppner and bordered by the Umatilla National Forest to the south. Located along the Blue 
Mountain Scenic Byway, it offers horseshoe pits, a campground, the nature trails, and equestrian 
trails on adjacent USFS property. Cutsforth Park is owned and operated by Morrow County. 

 Anson Wright Memorial Park is a 32.8-acre park located 26 miles southwest of Heppner on State 
Highway 207. It opened in 1967 on land originally owned and then donated by the Wright family. 
Rock Creek flows through the park and is the water source for the pond located in the northwest 
section of the park. The west side of the park is characterized by steep terrain and moderate 
vegetation. The south end of the park is on a steep slope, which has a road cut into this slope to 
service the campsites. Anson Wright Park is owned and operated by Morrow County. 

 Quesnel Park is located on the Columbia River on the north side of the Threemile Canyon Exit 
from Interstate 84. It contains about 265 acres and offers boaƟng and other water sport 
acƟviƟes as well as camping and fishing opportuniƟes. It is owned and operated by the U.S. 
Army Corp of Engineers. 

 City Parks in Morrow County include the Boardman Park in Boardman, the Irrigon Skate Park and 
Park/Marina in Irrigon, Hager Park, City Park and the 1903 Park in Heppner. Ione has a City Park 
and Lexington has a dirt bike park and a small park at the Odd Fellows Hall. The parks in Boardman 
and Irrigon offer marine access to the Columbia River as well as picnicking and day use activities. 

 The Heritage Trail is a concept developed by Morrow County, in cooperaƟon with Boardman, 
Irrigon, The U.S. Army Corps of Engineers, U.S. Fish and Wildlife Service, the Port of Morrow and 
other local interests. It is a conƟnuous trail approximately 25 miles long, for walkers, bicyclists 
and other non-motorized travelers and recreaƟonists that loosely parallels the Columbia River 
and spans the full width of north Morrow County. 

 The Blue Mountain Scenic Byway, designated in 1989 under the NaƟonal Scenic Byway 
Program, allows east-west highway travelers an alternate route between the Columbia River 
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near Arlington and Baker City. This scenic byway covers 130 miles of paved, two-lane road, which 
crosses Morrow County on Highway 74 from Cecil through Ione, Lexington, and Heppner. At 
Heppner the byway conƟnues on Willow Creek Road, then Forest Service Road 53 as it climbs 
into the UmaƟlla NaƟonal Forest. 

 The UmaƟlla NaƟonal Forest is located in both Oregon and Washington and covers 1.4 million 
acres. Approximately 10%, or 139,000 acres, of the UmaƟlla NaƟonal Forest lies within Morrow 
County. The Forest has some mountainous terrain, but most of the area consists of V-shaped 
valleys separated by narrow ridges or plateaus. The landscape includes heavily Ɵmbered slopes, 
grassland ridges and benches, and bold basalt outcroppings with elevaƟons from 1,600 to 8,000 
feet above sea level. 

4. Wildlife Refuges and Management Areas 

 UmaƟlla NaƟonal Wildlife Refuge: The UmaƟlla NaƟonal Wildlife Refuge was established in 
1969 to restore Columbia River wildlife habitat lost to construcƟon of the John Day Dam. The 
Refuge is located on the Washington and Oregon sides of the river from Irrigon to Crow BuƩe 
across from Boardman, covering approximately 23,555 acres. The Refuge is managed to meet its 
wildlife objecƟves to produce Great Basin Canada geese, to provide habitat for mallards and 
Canada geese during spring and fall migraƟons, and to provide habitat for other migratory birds. 
Public recreaƟon acƟviƟes are also available on the Refuge. Among the many acƟviƟes available 
are fishing, boaƟng, and observaƟon and photography of wildlife. 

 UmaƟlla Hatchery, Irrigon: Located just west of Irrigon, the fish hatchery was authorized by the 
Northwest Power Planning Council with funding provided by the Bonneville Power 
AdministraƟon on land owned by the U.S. Army Corp of Engineers. Operated by the U.S. Fish and 
Wildlife Service, the hatchery began operaƟons in 1991. The Hatchery is used for egg incubaƟon 
and rearing of spring Chinook, fall Chinook, and summer steelhead. The young fish are reared for 
release into the UmaƟlla and Snake Rivers in order to contribute to the sustainability of naturally 
produced naƟve fish populaƟons and to parƟally miƟgate for fish losses caused by hydroelectric 
dams on the Columbia River system. 

 Irrigon Hatchery, Irrigon: The Oregon Fish and Wildlife Department runs a fish hatchery also on 
the west side of Irrigon adjacent to the UmaƟlla Hatchery. This hatchery rears steelhead as well 
as offering wildlife viewing for visitors. 

 Three Mile Canyon ConservaƟon Area: In 2000 the owners of the 93,000-acre Threemile Canyon 
Farm agreed to set aside 23,000 undeveloped acres as a conservaƟon area. The area is located 
northeast of Cecil on the western side of the County. The conservaƟon area, managed by The 
Nature Conservancy in conjuncƟon with the U.S. Fish and Wildlife Service and the Oregon 
Department of Fish and Wildlife, protects the burrowing owl, Washington ground squirrel, the 
loggerhead shrike, the ferruginous hawk, the sage sparrow and the shrub-steppe environment 
they inhabit. 
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G. PoliƟcal Capacity Profile 
PoliƟcal capacity is recognized as the government and planning structures established within the 
community. In terms of hazard resilience, it is essenƟal for poliƟcal capital to encompass diverse 
government and non-government enƟƟes in collaboraƟon, as disaster losses stem from a predictable 
result of interacƟons between the physical environment, social and demographic characterisƟcs and the 
built environment.30 Resilient poliƟcal capital seeks to involve various stakeholders in hazard planning 
and works towards integraƟng the Natural Hazard MiƟgaƟon Plan with other community plans, so that 
all planning approaches are consistent. 

1. Government Structure 

A three-member Board of Commissioners governs Morrow County. The Commissioners serve as the 
ExecuƟve Branch and perform legislaƟve and quasi-judicial funcƟons of the County. They are also 
responsible for the administraƟon of all County business and have delegated some of these duƟes to a 
County Administrator.  

Commissioners are ulƟmately responsible for the planning, formaƟon, and implementaƟon of the 
annual budget. In addiƟon, Commissioners serve on other federal, state, and local mandated 
governmental panels, boards and commissions with fiscal duƟes and authority over public monies. 
County 

Beyond Emergency Management, all departments within the County governance structure have some 
degree of responsibility in building overall community resilience. Each plays a role in ensuring that County 
functions and normal operations resume after an incident and the needs of the population are met. 

County departments and divisions that are most involved with natural hazard miƟgaƟon include the 
following: 

 Planning: The Morrow County Planning Department is responsible for administering state, 
regional, and local land use, and zoning regulaƟons in unincorporated areas of Morrow County. 
This department administers both short and long-range plans that determine much of the built, 
physical community. Through the County Comprehensive Plan and subsequent policies, the 
Planning department guides decisions about growth, development, and conservaƟon of natural 
resources. Beyond being the primary convener of the Morrow County NHMP, the Planning 
Department parƟcipates by developing, implemenƟng, and monitoring policies that incorporate 
hazard miƟgaƟon principles such as ensuring homes, businesses, and other buildings are built to 
current seismic code and adhere to FEMA floodplain regulaƟons. The Planning department also 
oversees the GIS division, which develops and maintains a Geographic InformaƟon System (GIS) 
for Morrow County. 

 
30 MileƟ, D. 1999. Disaster by Design: a Reassessment of Natural Hazards in the United States. Washington D.C.: 
Joseph Henry Press 
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 Sheriff’s Office: The mission of the Morrow County Sheriff’s Office is to provide “peace and 
security of the ciƟzens and visitors to our County”. The Sheriff’s Office interacts with the 
vulnerable aspects of the community on a day-to-day basis and can help idenƟfy areas for 
focused miƟgaƟon. Furthermore, as first responders, they directly interact with community 
members, both prior to, during, and aŌer disasters, and rely on reliable access to resources and 
infrastructure to assist the community. 

 Emergency Management: The Morrow County Emergency Management division is responsible 
for emergency management planning and operaƟons for the porƟon of the County outside the 
limits of the incorporated municipaliƟes of the County. The Morrow County Emergency 
OperaƟons Plan provides details on the organizaƟon and operaƟons of emergency management, 
as well as preparing for, responding to, and recovering from disasters and large-scale 
emergencies. 

 Building: Morrow County does not have its own Building Department; rather, the County 
contracts with the City of Boardman for building permits and a building inspecƟon program. This 
resource enables the County to assist residents with design and construcƟon guidelines, 
construcƟon, and development requirements, as well as assist residents with permiƫng and 
building code applicaƟons. This resource also provides the County with an opportunity to 
connect and collaborate with county residents who own structures not constructed in 
compliance with modern, resilient code. Professionals from this division might even be called on 
to assist in surveying buildings aŌer an incident. 

 InformaƟon Technology: Morrow County does not have its own Building Department; rather, 
the County contracts with the City of Hermiston for their IT needs. This contractual relaƟonship 
supports the County’s ability to conduct daily business related to informaƟon systems and 
telecommunicaƟons technology and provide criƟcal service to County residents. MiƟgaƟon 
efforts from IT would not likely involve residents but would go a long way to ensuring 
uninterrupted services during hazard incidents. 

 Public Works: Morrow County Public Works provides technical assistance and informaƟon to the 
public for County Road access permits, County Road right of way permits, solid waste disposal at 
the North and South Transfer StaƟons, County Parks reservaƟons, and a variety of department 
related programs. Public Works is made up of several departments which work together to 
achieve a common goal. In the County they oversee, help reporƟng and documenƟng daily 
operaƟons. General Maintenance, Transfer StaƟons, Airport, Road Dept. and three County Parks. 

2. 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 2020 Presidential General Election resulted in 77.3% voter turnout in the 
county.31 These results are relatively equal to voter participation reported across the State (82%). Other 

 
31 StaƟsƟcal Summary NOVEMBER 3, 2020, GENERAL ELECTION (oregon.gov) 
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indicators such as volunteerism, participation in formal community networks and community charitable 
contributions are examples of other civic engagement that may increase community connectivity. 

3. Existing Plans and Policies 

CommuniƟes oŌen have exisƟng plans and policies that guide and influence land use, land development 
and populaƟon growth. Such exisƟng plans and policies can include comprehensive plans, zoning 
ordinances and technical reports or studies. Plans and policies already in existence have support from 
residents, businesses, and policy makers. Many land use, comprehensive, and strategic plans are 
updated regularly and can adapt easily to changing condiƟons and needs.59 

The Morrow County NHMP includes a range of recommended acƟon items that, when implemented, will 
reduce the County’s vulnerability to natural hazards. Many of these recommendaƟons are consistent 
with the goals and objecƟves of the County’s exisƟng plans and policies. Linking exisƟng plans and 
policies to the NHMP helps idenƟfy what resources already exist that can be used to implement the 
acƟon items idenƟfied in the Plan. ImplemenƟng the NHMP’s acƟon items through exisƟng plans and 
policies increases their likelihood of being supported and geƫng updated and maximizes the County’s 
resources. In addiƟon to the plans listed below the County and incorporated ciƟes also have zoning 
ordinances (including floodplain development regulaƟons) and building regulaƟons. Many of the plans 
and policies developed and implemented by the County are also adopted by ciƟes through moƟon. 

Morrow County’s current plans and policies (see Table 34) include the following: 
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Table 34.  Morrow County Plans and Policies 

Document Title Communities | Year 
Published Description Relation to Natural Hazard 

Planning 

Community Wildfire Protection 
Plan Morrow County | 2019 

The CWPP assists Morrow County in 
clarifying and refining priorities for the 
protection of life, property, and critical 
infrastructure at the wildland-urban 
interface on public and private lands. 

The CWPP is developed as a means of 
identifying Morrow County’s plans and 
goals for wildfire and prescribed fire 
smoke response and includes actions 
that the County plans to take to 
mitigate the negative effects of smoke. 

Comprehensive Plan 

Morrow County | 1986 
(Sections updated periodically) 
Boardman | 2003 (Sections 
updated periodically) 
Irrigon | 2021 

As a master plan for the community, the 
Comprehensive Plan helps to anticipate and 
plan for future land use within a community 
in accordance with the Statewide Land Use 
Planning Program, as well as provide a vision 
for the future of the community and the 
steps to achieve that vision. 

The plan works in compliance with 
Oregon Land Use Goal 7 to remain in 
place through the local planning and 
building process, along with all local 
provisions for natural hazard 
mitigation. The plan outlines the 
limitations and regulations regarding 
natural hazards, and provides 
limitations, restrictions, and guidelines 
for developing in areas known to be 
at-risk of natural hazards.  

Emergency Operations Plan \ 
Emergency Management Plan 

Morrow County | 2022 
Boardman | 2023 
Ione | 2014 
Irrigon | 2012 

An Emergency Operations Plan is a multi-
hazard, adaptable document that addresses 
a community's planned response and short-
term recovery to extraordinary emergency 
situations related to disasters. It is 
developed to provide focus and direction on 
responding to potential large-scale disasters 
that can create unique and novel situations 
requiring unusual responses. 

An EOP provides a framework for 
mitigation, response, and recovery 
activities to prevent and minimize 
negative impacts and damages. As 
mitigation takes place before and after 
an emergency event occurs, it seeks to 
implement actions that prevent an 
emergency from occurring, reduce the 
chances of an emergency happening, 
or minimize the damaging effects of 
unavoidable emergencies by working 
to reduce the overall response and 
recovery efforts and processes.   
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Housing Needs Analysis and 
Strategies Report Morrow County | 2019 

A Housing Needs Analysis analyzes and 
develops estimates of future housing needs 
and determines the number of housing units 
necessary to manage projected growth. This 
includes setting goals, policies, and 
objectives for housing preservation, 
improvement, and development. 

Housing needs of the state and 
county are growing, which calls for 
the development of more housing. 
Thus, it may be necessary to expand 
into potential hazard zones, such as 
historical floodplains or into the 
Wildland Urban Interface (WUI). 
Identifying the location of potential 
housing development, along with 
assessing the hazard risk of these 
areas are necessary in order to 
reduce people and their homes' 
vulnerability to hazards. 

Land Use and Development 
Ordinance 

Boardman | 2003 
Heppner | 2023 
Irrigon | 2017 

Land Use and Development Ordinances are 
adopted to administer development codes 
and zoning ordinances that regulate land 
uses in Morrow County. 

Land use ordinances may be used or 
developed to direct future 
development away from known 
hazard areas, which will aid in 
mitigating community and structural 
vulnerability. 

Parks Master Plan Morrow County | 2018 

A Parks Master Plan is a long-range and 
comprehensive strategy that guides the 
development, improvement, and 
maintenance of a community's recreational 
assets. The plan also identifies, prioritizes, 
and budgets for future park capital 
improvement projects. 

The plan is intended to preserve and 
protect natural and scenic areas of 
importance, which includes preventing 
or limiting development, but also from 
natural hazards, such as flooding and 
wildfire. These at-risk areas are 
identified, as well as areas in need of 
restoration, which can contribute to 
the development of mitigation 
measures that will facilitate hazard risk 
reduction and the preservation and 
protection of the park. 
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Transportation System Plan 

Morrow County | 2012 
(Amended in 2022) 
Boardman | 1998 (Revised in 
2001) 
Heppner | 2018 
Ione | 1999 
Irrigon | 2014 
Lexington | 2003 

The Transportation System Plan (TSP) 
addresses anticipated transportation needs. 
It is prepared to meet state and federal 
regulations that require urban areas to 
conduct long-range planning. The long-range 
planning approach is intended to serve as a 
guide for a community in managing its 
existing transportation facilities and 
developing future transportation facilities. 

The Transportation System Plan may 
be a resource to identify which roads 
and transportation systems are most 
vulnerable to natural disasters. 
Likewise, the TSP can be utilized to 
implement mitigation measures 
aimed at protecting "transportation 
disadvantaged" populations in 
emergency situations. When 
updated, the TSP can also include 
mitigation elements in its 
implementation considerations. 

Water Master Plan \ 
Water System Management 
Plan \ 
Water Management 
Conservation Plan 

Boardman | 2016 
Irrigon | 2006 

A Water Master Plan describes the current 
conditions of the community's water 
systems and addresses projected future 
needs. It defines a system-wide strategy for 
water supply, wastewater, and capital 
improvement strategies. 

Water Master Plans aim to assess a 
community's water system's current 
performance and determine future 
requirements for facilities to provide 
critical services, such as wastewater 
treatment, flood prevention, and risk 
reduction. This may include 
identifying potential improvements 
to or retrofitting water service 
stations and water storage facilities. 

Main Street "Downtown" 
Develop Plan 

Boardman | 2001 
Heppner | 2003 
Irrigon |2009 

- - 

Wastewater Facilities Plan Boardman | 2020 
Irrigon| 2019 - - 

Water Conservation and 
Mitigation Plan Irrigon | 2006 - - 
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H. Morrow County City Profiles 

1. City of Boardman 

The City of Boardman, incorporated in 1927, is located in northeastern Oregon, along the Columbia 
River and Interstate 84, and 164 miles east of Portland. The city’s elevaƟon is almost 310 feet above sea 
level and has a total area of 4.17 square miles. 

Human PopulaƟon: With almost 4,500 residents as of 2023, it is the largest city in Morrow County. 
Boardman also has a high percentage of socially vulnerable populaƟons, including a large 
Hispanic/LaƟno populaƟon (67.5%), and 20.9% of the populaƟon live below the poverty level. 

Infrastructure and CriƟcal FaciliƟes: Boardman is primarily an agricultural community and is a major hub 
for transportaƟon and manufactured goods. It is home to the Port of Morrow, where there are around 
20 processing plants. There are also several food storage plants, a gas-powered generaƟon plant, a wood 
chipping mill, a dry kilns and planner mill, an alfalfa hay processing plant, an ethanol producing plant, a 
bio-fuels terminal for loading ethanol in barges, and a mining company that mines aggregate used for 
cement, asphalt and other rock uses. 

2. City of Heppner 

The City of Heppner, incorporated in 1887, is the southernmost city in Morrow County. As the county 
seat, the city’s elevaƟon is 2,011 feet above sea level and has a total area of 1.23 square miles. It is 
located approximately 50 miles south of the Columbia River, nestled in the foothills of Blue Mountains 
Range. Highway 74, also known as the Blue Mountain Scenic Byway, runs along the city, eventually 
connecƟng to Interstate 84 along the Columbia River. It is upstream from the Town of Lexington and the 
City of Ione. 

Human PopulaƟon: There is a largely homogeneous populaƟon of over 1,250 residents in Heppner 
(93.8% white), which is distributed across the age categories as follows: 21.2% under the age of 15; 
56.4% from ages 18 to 64, and 22.3% who are 65 years or older. Heppner has a Senior Center, an 
Assisted Living facility, and a 12-bed hospital. 

Cultural and Historic Resource: One of the most significant cultural and historic resources in Heppner is 
the County Museum, which contains historical informaƟon about the County and the ciƟes, including 
records of natural disasters. Heppner has three buildings listed on the NaƟonal Register of Historic 
Places: The County Courthouse, the Gilliam & Bisbee Building, and the Heppner Hotel. Heppner has two 
annual community celebraƟons: The St. Patrick's celebraƟon In March, and the Morrow County Fair and 
Rodeo in August. 

Infrastructure and CriƟcal FaciliƟes: Heppner is located in a deep canyon at the confluence of four 
creeks, Willow, Hinton, Balm Fork and Shobe Creeks. The dam at Willow Creek Reservoir controls the 
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flow of Willow and Balm Fork. Since the compleƟon of the dam in 1983, damage from flooding has been 
greatly reduced In the Willow Creek Valley. The dam also provides recreaƟon opportuniƟes and is 
among the most significant criƟcal faciliƟes in Heppner. Also listed are the local schools, the school 
district office, the Kinzua Mill site, the downtown area, the water and sewer system, the Heppner Fire 
Department, and the Hospital. The primary Emergency OperaƟons Center, operated by the Morrow 
County Sheriff's Department is also within the Heppner City limits. 

Economic Assets: Heppner hosts local and state governmental offices, which include the Morrow County 
government, the City of Heppner, and regional offices of the Natural Resource ConservaƟon Service 
(NRCS), Oregon Department of TransportaƟon (ODOT), Morrow County School District and the United 
States Forest Service (USFS). Heppner has a tradiƟonal downtown area and is also a crossroads in the 
southern porƟon of the County for agricultural products transported to market in the wider region and 
as such, Heppner economy reflects this agriculture/governmental idenƟty. 

3. City of Ione 

The City of Ione, incorporated in 1903, is located in the southern porƟon of the County, along Highway 
74 and within Willow Creek Valley. The city’s elevaƟon is almost 1,096 feet above sea level and has a 
total area of 0.76 square miles. 

Human PopulaƟon: There is a homogeneous populaƟon in lone of the almost 350 residents (77.1% 
white, and 15.4% who idenƟfy as Hispanic or LaƟno). The age distribuƟon is 18.9% under the age of 15; 
57.0% from ages 18 to 64, and 24.0% who are 65 years or older. 

Economic Assets: The following businesses are some of the businesses in Ione, including The lone 
Market, a combinaƟon grocery store, delicatessen and liquor store, the Wheatland Insurance, a branch 
of Bank of Eastern Oregon, and has been in business since 1945, and the Post Office and the lone Rural 
Fire StaƟon. 

Some of the largest employers in Ione are the JVB Dairy Farm and lone School District. The lone 
community took a large step when they opted to withdraw from the Morrow County School district and 
form its own district using the original district property lines. The lone district then formed a Charter 
School, which has allowed growth and flexibility without the threat of closure due to its size. This move 
brought the community even closer and has brought some growth to the community as well. 

The Historic Woolery House Bed and Breakfast is located on Second Street. The West end of Main Street 
sees agriculture come to town; Morrow County Grain Growers operates a ferƟlizer-agronomy division to 
meet the needs of the area farmers; they also maintain a seed plant and grain storage elevator on the 
east end of Main Street.   

Cultural & Historic Resources: One of the features that make lone unique is the buildings that make up 
the heart of the lone. These buildings include The Woolery House Bed and Breakfast, The lone Market, 
the City Hall and Library and the American Legion Hall. 

Adjacent to the City Park, a large railroad warehouse houses the city shop on the East end and a 
beauƟful stage area on the west end. The repurposing of this building has made it a great venue that 
serves as the centerpiece for the annual July 4th CelebraƟon, weddings, reunions, and family picnics. 
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There three acƟve churches within the city limits, lone Community Church, St Williams Catholic Church 
and the Christ Alone Lutheran Church. 

Over the past year a mammoth tusk was unearthed near the City of lone. A paleontology team from 
University of Oregon came and removed the tusk and took it for study and will return it to the school in 
the future. Several lone High School students were allowed to help alongside the university scienƟsts. 

Infrastructure & CriƟcal FaciliƟes: The city has two wells for domesƟc water but currently relies on the 
main well to supply water to approximately 300 users. The city also sells large quanƟƟes of water to 
farmers for a variety of farm uses.  

Emergency Preparedness: The Ione Rural Fire ProtecƟon District volunteers are very well trained and 
supplied with up-to-date equipment located at the fire staƟon within the city limits. Because it is 18 
miles to the nearest medical facility, the Ione RFPD is fortunate to have EMT's, a well-equipped 
ambulance and several volunteer ambulance drivers. 

Environmental Assets: lone has three City parks; Mullins Park, the Horseshoe Park and a large City Park. 
There are picnic tables and very nice restrooms on site. There are six RV spaces with power and water 
available for short term stays at a nominal fee per night. There are also two private RV Parks that offer 
full hookups for those wishing to stay longer. 

lone residents take great pride in the city’s three parks, and the city is surrounded by farms that are a 
very important element to the city’s strength. 

Natural Hazard Risks: Over the years, there have been improvements in the community resulƟng from 
changes made in farming pracƟces uƟlized that greatly reduced the amount of damage to property 
caused by flash flooding. Specifically, the fields that feed into Rietmann and Lorraine Canyons became 
less of a threat due to a change in farm pracƟces in this area. When the farmers use "no Ɵll" methods, 
the ground is more stable and less apt to move during heavy rainfall. Any water that does run down 
those two canyons will flow through a large culvert and into the drainage ditch. The water then flows 
west of town to an open area and dissipates into the ground and into Willow Creek. 

The Fire District requires burning permits for all burning. This is a safeguard against uncontrolled fires. 
Burn bans are during the hoƩest, driest months to prevent fires. The danger of fire increases during 
wheat harvest when it is hot, and the wheat is ripe and dry. Overheated equipment can contribute to 
sparking a fire.  

4. City of Irrigon 

The City of Irrigon, incorporated in 1957, is also in northeastern Oregon, along the Columbia River and 
Interstate 84. It has an elevaƟon of  302 feet above sea level and has a total area of 1.45 square miles. 
The city has two parks, which includes the City Park, which fronts State Highway 730, and Marina Park, 
which is located along the Columbia River. 

Human PopulaƟon: Irrigon is a bedroom community of the larger economic region. Over the almost 
2,300 residents, the demographics of the town has a large Hispanic or LaƟno populaƟon (36.0%). The 
importance of language for emergency communicaƟons is elevated in Irrigon, especially with 
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approximately 10% of the populaƟon who are not highly proficient in English. CommunicaƟon in both 
Spanish and English during common hazard event such as extreme heat event or a wildfire is important 
to reduce risk. The elderly and disabled populaƟons are also significant, so communicaƟon methods are 
also an important topic in Irrigon for risk reducƟon through communicaƟon. 

Economic Assets: Local businesses operate as essenƟal faciliƟes during Ɵmes of actual or potenƟal 
power outages. People depend on the Irrigon grocery/gas staƟon (Huwe's) for baƩeries, water, ice, 
food, and fuel needs, as well as other essenƟals. There has been consensus that this local market should 
be idenƟfied as an essenƟal economic asset for Irrigon. Other local restaurants and the bank were also 
idenƟfied as essenƟal economic assets. The city also has various home-based businesses, a post office 
and local fruit stands. 

Environmental Assets: Irrigon has two parks, which include the park and marina on the Columbia River 
and the City Park on Main Street, which fronts State Highway 730. 

The Irrigon Marina Park, located along the river, is a beauƟful, family-oriented park that offers boaƟng 
from the public access boat ramp, Marina faciliƟes, picnic, fishing and playground acƟviƟes in a tranquil, 
scenic riverside seƫng. This park is the site of the annual Irrigon Watermelon FesƟval, One Plug Derby 
fishing tournament and co-host to summerƟme Music in The Park performances. 

Cultural and Historic Resources: Irrigon has several cultural and historical resources that are beneficial 
and meaningful to the community, including the Heritage Trail, Wildlife Refuges, cemeteries, and the 
Oregon Trail Spur, all of which are vulnerable to wildfire. The Paterson Ferry dock and the old train 
docking area are also important city faciliƟes. 

Infrastructure and CriƟcal FaciliƟes: The city depends on a sewer system and a water system 
comprised of two water wells and booster staƟons which supply the city with drinking water. 
Updates have been made over the year to the potable water system, including a new storage tank south 
of the city on Division Street, a new water treatment facility, obtaining new sources of water and the 
beginning stages of replacing selected water mains, fire hydrants and residenƟal supply piping. The 
wastewater treatment updates include a new, larger wastewater treatment facility that reduced the 
level of nitrates in the effluent; the addiƟon of 173 new sewer services and the conƟnuing conversion of 
the old style residenƟal sepƟc/sewer hybrid systems to convenƟonal sewer systems. 

The city schools, Irrigon Medical Clinic, Irrigon Rural Fire ProtecƟon District faciliƟes, and City Hall are 
criƟcal faciliƟes. The churches in Irrigon may also funcƟon as essenƟal faciliƟes following a disaster to 
provide food to people in need during an emergency. 

As part of a partnership through the Chemical Stockpile Emergency Preparedness Program (CESPP), the 
city has prepared for a chemical disaster, including ensuring that evacuaƟon transportaƟon is available 
for emergencies. 

5. Town of Lexington 

The Town of Lexington, incorporated in 1903, and is located between the Columbia River to the north 
and the Blue Mountains in the southeast. It sits at an elevaƟon of 1,450 feet above sea level. The town is 
also located along Highway 74 and is primarily an agricultural community. 
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Human PopulaƟon: Lexington is the smallest incorporated jurisdicƟon in Morrow County, with a 
populaƟon of approximately 250 residents. School-age children aƩend classes in Heppner or Ione. The 
majority of working adults are employed out-of-town. An esƟmated 80% of the populaƟon is over the 
age of 15, with 29.3% of the populaƟon over the age of 65, making it the jurisdicƟon with highest 
proporƟon of this vulnerable age group in Morrow County. 

Economic Base: The tradiƟonal economic base for the south Morrow County area, including Lexington, 
has been dry-land farming and Ɵmber. With iniƟaƟon of the ConservaƟon Reserve Program (CRP) in the 
1980's and the decline in the Ɵmber industry throughout the 1980's and 1990's, the availability of living-
wage jobs dropped off sharply. However, the area sƟll supports a healthy agricultural community, and 
the overall economic base is bolstered to a considerable extent by jobs available in government, schools 
and the small hospital located in Heppner. In addiƟon, many residents forced to seek employment 
elsewhere choose to commute 40 to 60 miles to jobs in the Hermiston/ Boardman or Pendleton area 
rather than move their households. 

The primary employers in Lexington include the Morrow County Grain Growers (MCGG) and the local 
gas staƟon/mini mart, which is owned and operated by HaƩenhauer DistribuƟng. There are also several 
owner-operated shops and businesses, including a restaurant/lounge, a towing service, an auto body/ 
paint shop, a veterinary clinic, a welding shop, an agricultural spraying operaƟon and loggers. 

Environmental Assets: Located in the Willow Creek Valley in southern Morrow County, the area is 
primarily agricultural and lies approximately forty miles south of the commercial/ industrial 
developments situated near the Columbia River communiƟes of Boardman and Irrigon approximately 25 
miles to the east. While the surrounding topography is of the rolling-hills/ steppe-type environment, the 
Town lies at the convergence of Willow Creek and Blackhorse Canyon, two significant drainage areas 
chronically suscepƟble to flash-flooding. 

TransportaƟon Resources: Currently, Lexington's transportaƟon needs are served almost exclusively by 
roadways. The primary north-south conduit is State Highway 207 running from Lexington north to 
intersects with 1-84 near Hermiston. State Highway 74 passes through Heppner and proceeds down the 
Willow Creek Valley to the Columbia River, connecƟng Heppner, Lexington, and Ione. Bombing Range 
Road intersects Highway 207 ten miles north of Lexington and provides the most direct route from 
south Morrow County to the communiƟes of Boardman and Irrigon, as well as the Port of Morrow 
faciliƟes located on the Columbia River. 

Lexington is also bordered on the north by Lexington Airport, which is owned and operated by Morrow 
County. Although only a pilot-controlled field, airport faciliƟes are adequate for use by small jets and 
would be available in emergency situaƟons for the movement of supplies and personnel, including 
medical transport. Currently, the airport is used primarily by one agricultural spraying operator, a few 
private recreaƟonal pilots, several guided-hunt businesses, and the Morrow County Grain Growers. 

Public TransportaƟon: Public transportaƟon is limited in Lexington to primarily The Loop, part of the 
Morrow County Public Transit, and special bus services provided for senior ciƟzens. This service 
regularly transports seniors to the Hermiston/Pendleton areas for shopping, entertainment, health care 
and social purposes. 

Water System: The water system currently draws water from one source- a well located about ¼ mile 
south of the town limits at the edge of the town Cemetery and provides water uƟlity to 125 local 
metered customers. The elevaƟon at that site allows water to be provided by gravity flow to all but the 
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hillside properƟes on the north side of Willow Creek. A booster pump is necessary to supply water to the 
residence near the top of the hill. The water from this well is of excellent quality and does not require 
daily chlorinaƟon. 

Wastewater System: Lexington has no public sewer system. All homes and businesses are served by on-
site sepƟc systems. 

CriƟcal Infrastructure: In addiƟon to the town's water system, Fire department, and town hall, the town 
recognizes the vital importance of its three bridges. One is located on Highway 74 and crosses the 
Blackhorse Canyon drainage ditch. The second also bridges Blackhorse on Arcade Street one block 
farther south from the State Highway. The third crosses Willow Creek on B Street, which then connects 
with Cemetery Hill Road. The route across the B Street Bridge is the sole means of access to the Town's 
water well. The other two bridges provide the only means of traversing Blackhorse Canyon in order to 
reach the nearest emergency medical faciliƟes at Pioneer Memorial Hospital in Heppner. 

Approximately one-half of the town’s residents live on the west side of Blackhorse. If unable to reach 
Heppner the nearest alternaƟve medical faciliƟes are in Hermiston, about 45 miles north. 

The town’s water mains also cross Willow Creek (in two places) and Blackhorse (in two places.) The 
mains are buried rather than supported on the bridge. One more important crossing should be made at 
the Arcade St. Bridge to loop the system for beƩer fire flow and less water contaminaƟon from dead 
end pipes. 

Cultural and Historical Interests: Lexington has several cultural and historical resources that are 
beneficial and meaningful to the community, including the Lexington Community Church, the Holly 
Rebekah Lodge and the worn anƟque that once housed the Lexington Telephone Exchange. 

Holly Rebekah Lodge was iniƟally constructed and operated as the "Leach MercanƟle Store", but 
currently provides its faciliƟes for reunions, bridal showers, and club meeƟngs, and for a Ɵme housed a 
popular dance hall. 

The Lexington Community Church is probably best known for having been swept off its foundaƟons 
during the Heppner Flood of 1903 (which, aŌer demolishing Heppner, roared on to wreak havoc in 
Lexington and Ione.) Originally established in 1899 as the Methodist Episcopal Church, it rode the flood 
down the street and crashed into the CongregaƟonal Church- the only other church in town. Retrieved, 
replaced, and restored, it conƟnues to serve the Lexington community today at its original site. 

Lexington has also preserved a grist stone salvaged from its original flour mill. The stone is mounted on a 
concrete foundaƟon, emphasizing the community's wheat-and-barley economic tradiƟon. Other items 
of historical interest include the school bell which once called the Lexington Jackrabbits to classes, and a 
mammoth tusk discovered near Blackhorse Canyon on the northeastern edge of town. The three-story 
school, built in 1915 of brick and mortar, closed its doors to students in 1963 and to school offices in 
2013. The brick-and-mortar construcƟon is deterioraƟng and costly to repair, as well as dangerous 
should an earthquake event happen. 

Government Structure and Resources: Lexington is governed by a Town Council comprised of four 
Council Members and a Mayor. All government officers are volunteers and unpaid, including the Chief of 
Lexington Volunteer Fire Department. In 2012 Town Hall and the Fire Department moved from Main 
Street out of the flood plain, to 425 F Street. A remodel was done for the town hall and a new fire 
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staƟon was built by a bond voted on by community members, along with FEMA moneys and a Wild 
Horse grant. 

Lexington employs two people, a Clerk/Recorder and a Maintenance Technician. These two people are 
responsible for all the daily acƟviƟes of the town and are the only people likely to be on-site at the 
commencement of any emergency. 

Emergency Responses: Although Lexington is very proud of its fire department- the town's sole formal 
emergency service- the truly invaluable assets available to the town are its people. One example was 
demonstrated on August 6, 2006, when the well pump simply stopped pumping.  The town held a 3–7-
day supply of water in the reservoir. A coordinated effort by council members and neighbors willing to 
be pressed into service to hand deliver noƟces. A combined effort ranging from voluntary water use 
stoppage by town residents to neighborly assistance with potenƟal livestock watering, and state 
resources to replace the pump return the town reservoir to ¾ full condiƟon within a 36-hour period. 32 
The cohesion of the Town of Lexington’s response shows capacity for emergency response. This may 
also represent the potenƟal capacity to conduct miƟgaƟon efforts.  

  

 
32 2016 Morrow County NHMP-CiƟes, page 113-114. 
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III. HAZARD RISK ASSESSMENT 
This secƟon serves as the factual basis for Morrow County and its parƟcipaƟng jurisdicƟons address 
Oregon Statewide Planning Goal 7 – Areas Subject to Natural Hazards. The Risk Assessment applies to 
Morrow County and parƟcipaƟng jurisdicƟons included in the NHMP. This plan addresses city specific 
factors to risk assessment within the City Addenda in Volume II. 

The plan uses the informaƟon presented in this secƟon, along with community characterisƟcs presented 
in Chapter 2 to inform the risk reducƟon acƟons idenƟfied in Chapter 4. Figure 12 shows how the 
Steering CommiƩee conceptualized risk in this NHMP. UlƟmately, the goal of hazard miƟgaƟon is to 
reduce the area where hazards and vulnerable systems overlap. 

Figure 12. Understanding Risk 

 

EvaluaƟng the risk of natural hazards consists of three phases: hazard idenƟficaƟon, vulnerability 
assessment, and risk analysis, as illustrated in the following graphic:  

• Phase 1: IdenƟfy hazards that can impact the jurisdicƟon. This includes an evaluaƟon of potenƟal 
hazard impacts – type, locaƟon, extent, etc.  

• Phase 2: IdenƟfy important community assets and system vulnerabiliƟes. Example vulnerabiliƟes 
include people, businesses, homes, roads, historic places, and drinking water sources.  

• Phase 3: Evaluate the extent to which the idenƟfied hazards overlap with, or have an impact on, the 
important assets idenƟfied by the community. 
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Figure 13. Three Phases of a Hazard Assessment 

 

Source: Planning for Natural Hazards: Oregon Technical Resource Guide, 1998 

This three-phase approach to developing a risk assessment should be conducted sequenƟally because 
each phase builds upon data from prior phases. However, gathering data for a risk assessment need not 
occur sequenƟally. 

The following risk assessment draws upon five sources: 2017 Morrow County MulƟ-JurisdicƟonal NHMP, 
a Hazard Vulnerability Assessment exercise conducted with Morrow County NHMP Steering CommiƩee, 
the Oregon Department of Geology and Mineral Industries (DOGAMI) MulƟ-hazard Risk Report for 
Morrow County, the Oregon Climate Change Research InsƟtute’s Future Climate ProjecƟons for Morrow 
County, and the list of criƟcal faciliƟes and infrastructure compiled by the individual jurisdicƟons.  

A. Hazard IdenƟficaƟon 
Hazard identification involves the identification of the geographic extent of a hazard, its intensity, and its 
probability of occurrence. This level of assessment typically involves producing a map. The outputs from 
this phase can also be used for land use planning, management, and regulation; public awareness; defining 
areas for further study; and identifying properties or structures appropriate for acquisition or relocation.33 

A comprehensive overview of each idenƟfied hazard is provided, which includes an in-depth discussion 
of the characterisƟcs and causes of each natural hazard, its previous incidences and impacts on Morrow 
County, and the extent to which Morrow County and its residents are vulnerable to each individual 
hazard based on populaƟon characterisƟcs, infrastructure, and environment. 

In the 2016 Morrow County MulƟ-JurisdicƟonal NHMP, the County idenƟfied ten major hazards that 
consistently affect Morrow County: Drought, Earthquake, both Crustal and Cascadia SubducƟon Zone, 
Flood, Landslides, Wildfire, Windstorm, Thunderstorm, Winter Storm, and Volcanic Event. During the 
NHMP update process in 2024, the Steering CommiƩee members and the project managers idenƟfied 
three addiƟonal natural hazards, Dam Safety, Air Quality and Extreme Temperatures. This Plan 
addresses a total of thirteen natural hazards. 

Another change made to the list of natural hazards addressed in the plan was reconsideraƟon of the 
impact of climate change. As part of the NHMP update process, FEMA requires that changes in the 
climate and future climate variability and its impact on climaƟc natural hazards are examined. The 
informaƟon discussed in these secƟons have been compiled from studies conducted by the Oregon 
Climate Change Research InsƟtute (OCCRI), with the primary source being the Future Climate 
ProjecƟons, Morrow County, Oregon (2023), with addiƟonal informaƟon from the Sixth Oregon Climate 
Assessment (2023). 

 
33 Burby, 1998, CooperaƟng with Nature: ConfronƟng Natural Hazards with Land-Use Planning for Sustainable 
CommuniƟes (Natural Hazards and Disasters). 
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Climate change and climate resilience are important parts of this discussion. The climate is changing, 
and the impacts are becoming more evident through both quanƟtaƟve and qualitaƟve research and 
data. The NHMP Steering CommiƩee agreed that climate change is experienced in the increased severity 
and frequency of natural hazard events and will be addressed throughout the NHMP. The natural 
hazards examined through a future climate variability lens are climate-related hazards, which include 
drought, extreme heat, flood, landslides, wildfire, windstorm, and winter storm as well as invasive 
species and air quality impacts. 

1. Federal Disaster and Emergency 
Declarations 

Reviewing past events that have occurred in an area can provide a general sense of the hazards that 
have caused significant damage to the County and the ciƟes. Where trends emerge, disaster 
declaraƟons can help inform hazard miƟgaƟon project prioriƟes. 

Federally declared disasters have been approved within every state because of natural hazard related 
events. As of October 2023, FEMA has approved a total of 40 major disaster declaraƟons, 101 fire 
management assistance declaraƟons and four (4) emergency declaraƟons in Oregon. 34 

When requesting a presidential declaration for a major disaster or emergency, governors provide detailed 
information about the amount of value of public and private property damage resulting from the event. 
FEMA uses these damage assessments to determine if the event meets the disaster declaration threshold. 
In addition, FEMA uses the information to determine the amount of federal public and private assistance 
being made available as well as the specific counties being included in the declaration. 

Table 35. FEMA Major Disaster DeclaraƟons for Morrow County 

DeclaraƟon 
Number 

DeclaraƟon 
Date 

Incident(s) Incident(s) Period 
 

Major Disaster DeclaraƟons  

DR-4499 Mar. 28, 2020 Oregon Covid-19 Pandemic Jan. 20, 2020 - May 11, 2023  

DR-1510 Feb. 29, 2004 Oregon Severe Winter Storms Dec. 26, 2003 - Jan. 14, 2004  

DR-1160 Jan. 23, 1997 
Oregon Severe Winter 

Storms/flooding 
Dec. 25, 1996 - Jan. 6, 1997  

DR-1099 Feb. 9, 1996 Oregon Severe Storms/flooding Feb. 4, 1996 - Feb. 12, 1996  

DR-184 Dec. 24, 1964 Oregon Heavy Rains & Flooding Dec. 24, 1964  

Emergency DeclaraƟons  

EM-3429 Mar. 13, 2020 Oregon Covid-19 Jan. 20, 2020 - May 11, 2023  

EM-3228 Sep. 7, 2005 Oregon Hurricane Katrina EvacuaƟon Aug. 29, 2005 - Oct. 1, 2005  

EM-3039 Apr. 29, 1977 Oregon Drought Apr. 29, 1977  

 
34  Declared Disasters | FEMA.gov. Accessed October 12, 2023 
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Source: Federal Emergency Management Agency, consulted February 2024 Disasters and Other DeclaraƟons | FEMA.gov  

Disaster declaraƟons can help inform hazard miƟgaƟon project prioriƟes, by demonstraƟng and 
documenƟng which hazards historically have caused the most significant damage to the County. Table 
35 summarizes the major disasters declared for Morrow County by FEMA since 1964. The table shows 
that there have been five (5) major disaster declaraƟons and three (3) emergency declaraƟons on record 
for the County. The table shows that recent major disaster declaraƟons in Morrow County have 
primarily been flood and weather related.  

2. Hazard Profiles 

The following subsecƟons describe relevant informaƟon for each hazard. For addiƟonal background on 
the hazards, vulnerabiliƟes, and general risk assessment informaƟon for hazards in Southwest Oregon 
(Region 4), refer to the State of Oregon NHMP, Region 4, Southwest Oregon Risk Assessment (2020). 

Air Quality 
Air Quality Risk Ranking Summary 

Probability Updates Made 

North County: High 

 -New Hazard 

South County: High 

Vulnerability 

North County: Moderate 

South County: High 

 

 Characteristics 
CommuniƟes across Oregon have begun to recognize the impacts of inversion layers trapping 
parƟculates in smoke from wood stoves, prescribed fire, wildfire, and field burning as a natural hazard. 
In addiƟon, Morrow County residents have begun to recognize the impacts of reduced outdoor air 
quality with warmer temperatures and increase in the number and size of wildfires in the region.  

The nature of air movement or stagnaƟon in a valley causes inversion layers to form. At the valley floor 
dayƟme temperatures heat the air. In the evening, air further up the slope of the mountains cools faster 
than the air lower down the slope. Because cool air is slightly heavier than warm air, the cool air sinks 
into the valley which displaces the warm air above it to form a “lid.” If the weather creates stagnant 
condiƟons this inversion “lid” may persist trapping air pollutant discharges to create poor air quality. 

The Oregon Climate Change Research InsƟtute’s Future Climate ProjecƟons Morrow County, Oregon 
report discusses how fire seasons have increased in length, intensity and severity over the past several 
decades. Wildfires that have occurred in the western United States have created extensive plumes of 
smoke, which travel at high alƟtudes over long distances. This can affect air quality near and far from a 
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wildfire site. The trend is expected to conƟnue to grow as the effects of climate change grow, as the 
populaƟon density in fire-risk zones increases. 

Air quality can be affected by several types of pollutants including ozone, parƟculate maƩer, air toxins 
(such as benzene), greenhouse gases (such as carbon dioxide), and products of combusƟon (such as 
carbon monoxide, sulfur dioxide and NOx). Among these, parƟculate maƩer with parƟcles 2.5 microns 
or smaller (PM2.5) is the pollutant of highest concern for Morrow County. 

Wildfires35 tend to provide a wide-ranging source of smoke that can blanket large areas and be 
detrimental to the health of all people, animals, and plants in the affected area. Diesel emissions, oŌen 
from vehicles on roads, also contribute to lower air quality for people who live in areas near highly 
traffic roads. If a volcano were to erupt, ashfall could inundate the surrounding areas sufficiently to 
impact transportaƟon and cause widespread health concerns. 

 Air Quality Pollutants 

Oregon DEQ monitors air quality pollutants. DEQ operates the ambient monitoring network for the 
enƟre state, except Lane County, which is operated by the Lane Regional Air ProtecƟon Authority 
(LRAPA). These air quality monitoring networks measure ambient concentraƟons of the criteria 
pollutants – ozone, carbon monoxide, nitrogen dioxide, sulfur dioxide, parƟculate maƩer, and lead. 

 

 OZONE 
DEQ’s Oregon Air Quality Monitoring Annual Report: 2020 (2021) describes Ozone as secondary 
pollutant formed when there are elevated levels of nitrogen dioxide and volaƟle organic 
compounds that undergo chemical reacƟons in high temperatures, and sunlight. In Oregon, 
elevated ozone occurs in the summer and can also be formed by human-caused polluƟon, such 
as fossil fuel combusƟon and by naturally caused polluƟon from wildfire smoke, which contains 
NO2 and VOCs.  

Data with wildfire contribuƟons are included because it is very difficult to determine if the ozone 
would have exceeded the NAAQS without the smoke from wildfires. AddiƟonally, it is noted that 
the wildfire smoke in 2018 and 2020 contributed to the elevated ozone levels, which likely 
caused Portland and Medford to violate the NAAQS. However, it is very difficult to determine 
what the ozone level would have been since high levels typically occur in the summer months, 
which is also during wildfire season.  

The 2022 Oregon Annual Ambient Criteria Pollutant Air Monitoring Network Plan describes the 
10 DEQ and LRAPA monitoring sites for ozone.  

 

 PM2.5 
Fine parƟculate maƩer (PM2.5) is a concern due to smoke impacts from woodstoves, fireplaces 
and other wood burning appliances besides wildfire smoke in the summer. Other sources of 

 
35 See the Wildfire Hazard for more informaƟon about wildfire impacts. 
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PM2.5 include open burning, prescribed burning, wildfires, smoke from industrial stacks, and 
some road dust from vehicle travel. 

The Future Climate ProjecƟons report issued by OCCRI stated that with the increasing wildfires 
and PM2.5 levels, there is a greater risk of wildfire smoke exposure through increasing frequency, 
length, and intensity of “smoke wave” days. “Smoke wave” days are two or more consecuƟve 
days with high levels of PM2.5 from wildfires. 

There are harmful effects from breathing particles measuring less than 10 microns in diameter 
(PM10). Fine particle matter PM2.5 may be responsible for the most significant health effects, like 
hospital admission, and respiratory illness. These particles can be inhaled deeply into the lungs 
where they enter the bloodstream or can remain for years. The health effects of particulate matter 
vary with the size, concentration, and chemical composition of the particle, according to the EPA. 

Numerous scienƟfic studies, according to the EPA’s ParƟculate MaƩer (PM) PolluƟon, have 
linked parƟcle polluƟon exposure to problems, including premature death in people with heart 
or lung disease, nonfatal heart aƩacks, irregular heartbeat, aggravated asthma, decreased lung 
funcƟon, and increased respiratory symptoms, such as irritaƟon of the airways, coughing or 
difficulty breathing.  

Morrow County has no air quality staƟons within its borders, and therefore depends on regional 
data that tracks poor air quality condiƟons available through three monitoring staƟons in 
UmaƟlla County and two staƟons in Grant County. Data from these sources is shown below in 
Figure 16 and Figure 17 for a period of over fourteen years (2010 – 2024).  

 

 CARBON MONOXIDE, SULFUR DIOXIDE, NITROGEN DIOXIDE 
Carbon monoxide was above the standard in the Portland Metro area for three days during the 
wildfire impacts. Otherwise, for the rest of the year carbon monoxide, sulfur dioxide, and 
nitrogen dioxide [met] federal health standards. These pollutants, according to the  Oregon Air 
Quality Monitoring Annual Report: 2020 (2021)36,, have been trending mostly downward for 
most locaƟons over the last ten years. 

 

 AIR TOXICS 
The Oregon Air Quality Monitoring Annual Report: 2020 (2021) describes data for the toxics, or 
hazardous air pollutants, of concern: benzene, tetrachloroethylene, acetaldehyde, 
formaldehyde, naphthalene, arsenic, cadmium, chromium, lead, manganese, and nickel. 
According to the annual report, the values are compared to the Oregon ambient concentraƟon 
health benchmarks. These benchmarks are the levels where people exposed for a lifeƟme have 
an addiƟonal one in a million risk of cancer or of experiencing non-cancer health effects. The 
informaƟon provided in the report is for neighborhood monitoring only and does not include 
monitoring next to industrial faciliƟes. InformaƟon regarding monitoring next to industrial 

 
36 2020 Annual Report (state.or.us) 
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faciliƟes is presented in separate reports issued by the Oregon Health Authority, specific to the 
monitoring project and facility.37  

 

 GREENHOUSE GASES 
Greenhouse gas emissions are produced directly from acƟviƟes such as driving cars and heaƟng 
homes. Also, greenhouse gas emissions are indirectly contributed by the purchasing of goods 
and foods that are manufactured in other states or counƟes, due to the excess energy and 
electricity required to transport the goods. AddiƟonal informaƟon about greenhouse gas 
emissions in Oregon are presented on DEQ’s website at 
hƩps://www.oregon.gov/deq/ghgp/Pages/GHG.aspx.  

Figure 14 is excerpted from the Oregon Air Quality Monitoring Annual Report: 2020 (2021) report and 
shows Oregon’s greenhouse gas emissions from 1990 through 2016 by sector. Emissions from 
transportaƟon and electricity use are idenƟfied as Oregon's largest sources of greenhouse gas 
emissions. 38  

Figure 14. Oregon Total Greenhouse Gas Emissions by Sector 1990-2016 

Source: Oregon Department of Environmental Quality, 2021. 2020 Annual Report (state.or.us)  

 Location and Extent 
Poor Air Quality has seasonality in that inversion layers tend to form from November to February. Once air 
temperatures warm the inversion layer conditions dissipate. During the summer months from June 
through August high pressure weather systems can remain in place for an extended period resulting in the 

 
37 Ibid. 
38  2020 Annual Report (state.or.us) 
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accumulation of airborne particles in the lower levels of the atmosphere affecting the air quality. In 
addition, smoke from surrounding fires could impact Morrow County and affect the air quality prompting 
Air Stagnation Advisories39. Figure 15 shows the 2022 Ambient Air Monitoring Network sites in Oregon. In 
addition, the figure shows the types of air quality monitoring stations near Morrow County. 

Figure 15. Oregon Ambient Air Monitoring Network 

 
Source: Oregon Department of Environmental Quality, 2022 
Note: Portland metro and Eugene metro cutouts are not shown here. 

 Identifying Poor Air Quality 

Air quality is determined by both measurements of specific poor air quality components (discussed 
above) and a general Air Quality Index (AQI). 

The Air Quality Index (AQI) is a daily index of air quality that reports how clean the air is and provides 
informaƟon on potenƟal health risks. Oregon’s index is based on three pollutants regulated by the 
federal Clean Air Act: ground-level ozone, parƟcle polluƟon, and nitrogen dioxide. The highest of the AQI 
values for the individual pollutants becomes the AQI value for that day. For example, if values are 90 for 
ozone and 88 for nitrogen dioxide, the AQI reported would be 90 for the pollutant ozone on that day. A 

 
39  Future Climate ProjecƟons Morrow County, Oregon 
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raƟng of good, moderate, unhealthy for sensiƟve groups, unhealthy, very unhealthy, and hazardous are 
designated for the AQI providing a daily air quality raƟng (Table 36). The EPA provides all states with the 
AQI equaƟon for naƟonal uniformity.  

Table 36. Air Quality Index Ranges and Episode States for PM2.5 and ozone 

 
Source: Oregon Department of Environmental Quality, 2021  

According to Oregon Air Quality Monitoring Annual Report: 2020 (2021)40, the air pollutants of greatest 
concern in Oregon were the following: 

• Fine parƟculate maƩer (mostly from combusƟon sources) known as PM2.5 

• Air Toxics - pollutants that cause or may cause cancer or other serious health effects. 

• Ground-level ozone, a component of smog. 

• Greenhouse gas (GHG) emissions and global climate change. These are an overall issue 
across all of Oregon but of more concern in higher populaƟon density areas. 

 History 
While Morrow County has no air quality staƟons within its borders, regional data that tracks poor air 
quality condiƟons is available through three monitoring staƟons in UmaƟlla County and two staƟons in 
Grant County. Figure 166 and Figure 17 below both show a paƩern of periods of the year where the 
likelihood of high levels of parƟculate maƩer of this diameter (2.5 microns) have been present at these 
staƟons. One example that can be seen affecƟng both regions was during the September 2020 wildfires, 
which is depicted in dark red, and during which both counƟes experienced extremely poor air quality. 

 
40 Oregon Air Quality Monitoring Annual Report: 2020 (2021) 
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Figure 16. Daily AQI Values, 2010 to 2024 of UmaƟlla County, OR 

 
Source: U.S. Environmental ProtecƟon Agency, 2024 

Figure 17. Daily AQI Values, 2010 to 2024 of Grant County, OR 

 

Source: U.S. Environmental ProtecƟon Agency, 2024 

CollecƟng data to demonstrate the problem and determine the severity of poor air quality may provide 
support for miƟgaƟon acƟons aimed at managing prescribed burning, reducƟon of the risk of high 
intensity wildfire, and support for miƟgaƟon acƟons aimed at providing relief for vulnerable people 
during poor air quality condiƟons. The EPA Ambient Monitoring Technology InformaƟon Center (AMTIC) 
provides informaƟon on monitoring programs and methods, quality assurance and control procedures, 
and federal regulaƟons. 

 Poor Air Quality Risk Assessment 
This hazard has been added to the 2024 Morrow County MJ NHMP. 

 Probability Assessment  

As previously noted, communiƟes across Oregon have begun to recognize the impacts of inversion 
layers trapping parƟculates in smoke from prescribed fire, wildfire, and field burning as a natural hazard. 
In addiƟon, it is important to recognize the impacts of reduced outdoor air quality with warmer 
temperatures, in which warmer temperatures may increase ground-level ozone concentraƟons and 
increase in the number and size of wildfires in the region.  

Depending upon climate condiƟons, air stagnaƟon events can vary from infrequent to numerous in any 
given year. These condiƟons have the potenƟal to impact air quality levels for both PM2.5 and ozone in 
the area. Prevailing wind direcƟon and strength can influence the locaƟon and extent of the air quality 
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impacts. Air quality is based on mulƟple factors such as those measured for carbon monoxide, 
parƟculate maƩer (PM10 and PM2.5), ozone, and others described above.  

The sources of air polluƟon in the region include prescribed fire, wildfire, and field burning, industrial, 
and motor vehicle emissions. Concerns for air quality arise when smoke from regional wildfires either 
blows through the Columbia Gorge or becomes trapped during inversions. See the Wildfire Hazard for 
more informaƟon about wildfire impacts. In addiƟon, climate change impacts mulƟple natural hazards, 
including wildfire, drought, flood, and extreme heat as discussed below. 

The OCCRI Future Climate Projections Morrow County, Oregon report states that outdoor air quality will 
continue to deteriorate, in part due to the growing number of wildfires and increased amounts of fine 
particulate matter from wildfire smoke. Increased ozone concentration along with longer and more 
intense pollen seasons will contribute to this deterioration in air quality. Diminished air quality will 
significantly impact human health, exacerbating allergy and asthma conditions, as well as increasing 
incidences of respiratory and cardiovascular illnesses and conditions. Air quality will significantly impact 
more vulnerable and marginalized populations of the region, including children, the elderly, economically 
disadvantaged communities and outdoor workers. When comparing the time periods of 2004–2009 to 
2046–2051, the number of days per year with poor air quality due to elevated concentrations of wildfire 
derived fine particulate matter is projected to increase by over 150%. Furthermore, the concentration of 
fine particulate matter on those days is projected to increase by almost 60%.41 

Based on the background and experience of the Morrow County NHMP Steering CommiƩee the group 
used the OEM-FEMA Methodology to conduct an HVA that assessed the probability of both regions 
experiencing locally poor air quality as “High”, meaning one incident is likely within a 10-to-35-year 
period.  

 Vulnerability Assessment 

Air Quality is a climate-related driver of health. Causes may include wildfire smoke, smog, and ozone, 
and potenƟally pollen. Poor air quality puts the health of all people at risk. However, people experience 
the impacts differently. According to OCCRI’s Sixth Oregon Climate Assessment (2023) inequiƟes and 
unequal investments in social determinants of health are contribuƟng stress factors and include 
housing, educaƟon, income, race, gender, wealth, transportaƟon access, food security, income security, 
access to health care. The effects of poor air quality are long-term, chronic, and oŌen difficult to trace.  

People most at risk tend to be the elderly, very young children, and people with pre-exisƟng respiratory 
problems. Furthermore, people of color, people with low incomes, unhoused populaƟons, agricultural 
workers, first responders, and rescue workers are those most suscepƟble to wildfire smoke exposure. It 
has been shown that hospitalizaƟons in Oregon due to asthma aƩacks disproporƟonately affect Black, 
Pacific Islander, and Indigenous people as compared to other racial or ethnic groups, according to 
Oregon Health Authority. Exposure to smoke compounds this exisƟng disparity. 

AddiƟonally, as Morrow County has a large populaƟon of outdoor migrant workers, these individuals 
have greater exposure to poor air, resulƟng in greater risk of developing poor-air quality related health 
issues. Air quality miƟgaƟon acƟon that reduces this vulnerable populaƟon risk is essenƟal, including 
ensuring these acƟons are conducted in both English and Spanish. 

 
41 OCCRI, Future Climate ProjecƟons Morrow County, 2023 



2024 Morrow County MulƟ-JurisdicƟonal NHMP  Page 96 

Small parƟcles less than 10 micrometers in diameter pose the greatest problems, because they can get 
deep into lungs and the bloodstream. Exposure to such parƟcles can affect both the lungs and heart. 
ParƟculate maƩer, also known as parƟculate polluƟon, is a complex mixture of extremely small parƟcles 
and liquid droplets that get into the air. Once inhaled, these parƟcles can affect the heart and lungs. The 
range of air quality pollutants is discussed in the secƟon on CharacterisƟcs. 

Based on the background and experience of the Morrow County NHMP Steering CommiƩee the group 
used the OEM-FEMA Methodology to conduct an HVA that assessed the vulnerability of both regions to 
poor air quality: 

• North County region vulnerability is "Moderate", meaning between 1-10% of the region’s 
populaƟon and property would be affected by a major air quality emergency or disaster; and 

• South County region vulnerability is "High", meaning more than 10% of the region’s 
populaƟon and property would be affected by a major air quality emergency or disaster. 

This is a new natural hazard to the 2024 Morrow County NHMP update.  
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Drought 
Drought Risk Ranking Summary 

Probability Updates Made 

North County: High 

-2016 NHMP rated Probability as High 
-2016 NHMP rated Vulnerability as High 

-Drought History has been updated to included recent 
Drought DeclaraƟons 

South County: Moderate 

Vulnerability 

North County: Moderate 

South County: Moderate 

 

Drought is a normal, recurrent feature of the climate in Eastern Oregon. The environment and economy 
of Morrow County is vulnerable to the impact drought can have when there is a deficiency of 
precipitaƟon for an extended period, usually a season or more. Also, the impacts of drought are oŌen 
exacerbated by the demand placed on the water supply in the region’s aquifers, high temperatures, high 
winds, and low humidity. These are all condiƟons that exist in Morrow County during the summer 
months. Drought in Morrow County has a serious effect on the local agricultural economy and the 
associated businesses that depend on the success of the local economy. During Ɵmes of low regional 
snowpack in the mountains the resulƟng restricƟon on water for irrigaƟon can cause losses to farmers 
who cannot irrigate their crops as usual, as well for dryland wheat farmers who are coping with lack of 
local rainfall. 

 Characteristics 
A drought is a period of drier than normal condiƟons. As a temporary condiƟon, it differs from aridity, 
which is restricted to low rainfall regions and is a permanent feature of climate. Furthermore, drought is 
frequently an "incremental" hazard, meaning the onset and end is oŌen difficult to determine, and its 
effects may accumulate slowly over a considerable period and may linger for years aŌer the terminaƟon 
of the event. As such, potenƟal impacts vary among communiƟes. 

The growing occurrence and severity of other climate-related hazards are exacerbaƟng the severity and 
probability of drought. Such hazards as extreme heat and wildfires can increase the probability for 
Morrow County to experience more severe and chronic droughts in the future. AddiƟonally, the 
diminishing annual snowpack in the Cascades, which is relied upon to replenish water tables throughout 
the enƟre County, is also exacerbaƟng the occurrence of drought. Even in a year where precipitaƟon 
exists within average historical levels, snowpack can sƟll be lower than historical averages due to 
increases in global temperatures and climate trends, producing what is called a “snow drought”. 

Another climate-event that can increase the frequency and severity of drought is El Niño Southern 
OscillaƟon (ENSO) weather paƩerns, which El Niño is the warm phase of the ENSO and El Niña is the 
cooling phase. During their respecƟve Ɵme, El Niño condiƟons lead to weƩer, snowier condiƟons, and 
cooler maximum temperatures during the winter. La Niña condiƟons lead to drier and warmer 
temperatures overall, with notable extreme cold spells. During stronger El Niño or La Niña episodes, 
these trends are even more pronounced.  
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 Location and Extent 
Drought occurs in virtually every climaƟc zone, impacƟng many communiƟes and regions, but its 
characterisƟcs, extent, and impact can vary significantly across the county.  

 South County 

The conifer forests of southern Morrow County suffer in drought condiƟons and become more 
vulnerable to pests and wildfire. Drought affects the recreaƟon economy in that summerƟme visitors 
who come to the Off-Road Vehicle Park and other recreaƟon faciliƟes are restricted from full use of the 
facility due to fire bans. 

 North County 

Drought in this region of Morrow County has a clearly detrimental effect on agriculture, which must 
adjust to low water tables and irrigaƟon restricƟons or rely on government support programs and crop 
insurance. Ranges and pastures become stressed and oŌen overgrazed in drought condiƟons. The usual 
watering areas may disappear or be negaƟvely affected. Wildfire risks are elevated, and reservoir levels 
and aquifers diminish. During drought condiƟons the wildfire risk becomes elevated in the agricultural 
lands set aside as conservaƟon reserve areas, extensive pastures and ranges, undeveloped shrub-
steppe, the Boardman Bombing Range and on the former Army Depot locaƟon. 

 History 
The 2024 Morrow County NHMP reports that to assess the severity of the drought, tree ring data from a 
275-year tree ring reconstrucƟon (1705-1979) of water year precipitaƟon was consulted. The most 
significant feature in the last 100 years is a severe and extended drought in the 1930s. The precipitaƟon 
was below normal for 10 years in a row (1928-1937). The 1999-2005 drought is similar to the 1930s 
drought in terms of duraƟon and severity. The worst drought years of 2001 and 1977 were probably 
exceeded in severity by only a few years in the two preceding centuries.  

Morrow County has had a State of Drought Emergency declared eleven Ɵmes, which is shown in Table 
37 and Morrow County was declared a Disaster Area by the U.S. Department of Agriculture in 
September 2001. The 60-month period ending September 2005 was among the driest such October-
September month periods in the 111 years. There was no recorded precipitaƟon in the region in August 
and September 2005, which was unprecedented in 100 years of record.  

Drought is typically measured in terms of water availability in a defined geographical area. It is common 
to express drought with a numerical index that ranks severity. Most federal agencies use the Palmer 
Method which incorporates precipitaƟon, runoff, evaporaƟon, and soil moisture. However, the Palmer 
Method does not incorporate snowpack as a variable. Therefore, it is not believed to provide a very 
accurate indicaƟon of drought condiƟons in Oregon and the Pacific Northwest.  
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Table 37. State of Emergency Drought DeclaraƟons 

ExecuƟve Order Number Date 
ExecuƟve Order 92-21 September 3, 1992 
ExecuƟve Order 01-23 September 17, 2001 
ExecuƟve Order 03-07 July 16, 2003 
ExecuƟve Order 04-03 March 31, 2004 
ExecuƟve Order 05-05 April 7, 2005 
ExecuƟve Order13-10 August 31, 2013 
ExecuƟve Order 15-05 May 1, 2015 
ExecuƟve Order 20-32 July 21, 2020 
ExecuƟve Order 21-11 May 10, 2021 
ExecuƟve Order 22-04  March 21, 2022 
ExecuƟve Order 23-25  November 6, 2023 

Source: Governor of Oregon : ExecuƟve Orders : State of Oregon 

Instead, the Standardized PrecipitaƟon-EvapotranspiraƟon Index (SPEI) is used, which provides an index 
of water condiƟons throughout the state. The index is designed to account for precipitaƟon and 
evapotranspiraƟon to determine drought. The lowest SPEI values, below -2.0, indicate extreme drought 
condiƟons. Severe drought occurs at SPEI values between -2.0 and -1.5, moderate drought occurs 
between -1.5 and -1.0, and mild drought occurs between -1.0 and 0. 

Figure 18 shows the water year (October 1 – September 30) history of SPEI from 1901-2023 for Morrow 
County. 

Figure 18. Standardized PrecipitaƟon-EvapotranspiraƟon Index, 12-Months Ending in September, 
Morrow County, OR (1901-2023) 
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Source: West Wide Drought Tracker, BulleƟn of the American Meteorological Society 

As seen in Table 38, the SPEI record indicates that the County has experienced only two periods of 
extreme drought (water years 2015 and 2020) and three years of severe drought, 16 years of moderate 
drought and 43 years of mild drought. Over the past 30 years, Morrow County was declared to be under 
drought emergency by the Governor a total of 12 Ɵmes. 42 

Table 38. Drought DeterminaƟon Status (1901-2023) 

Drought DeterminaƟon Total DeterminaƟon DeterminaƟon Years 
Extreme 2 2015, 2020 
Severe 3 1934, 1939, 2014 

Moderate 16 
1908, 1918, 1924, 1926, 1931, 1966, 1967, 
1968, 1973, 1977, 1990, 1994, 2005, 2009, 

2016, 2018 

Mild 43 - 
No Drought 59 - 

Source: West Wide Drought Tracker, BulleƟn of the American Meteorological Society 

 Drought Risk Assessment 
 Probability Assessment 

The Oregon Climate Change Research InsƟtute assessed the projected likelihood of drought occurring 
more frequently in the future due to increasing global temperatures. The report is provided in its 
enƟrety as Appendix F. 

The study esƟmated that by the year 2100, annual mean precipitaƟon in Oregon will increase by 5-10% 
(See Figure 19). However, summers will become increasingly drier and warmer, while winters will 
become warmer. As a result of warmer winters, snowpack across Oregon is projected to decline an 
esƟmated 25% by 2050, contribuƟng to reduced summer soil moisture in the mountains and subsequent 
reducƟon in summer streamflow. As mountain snowpack declines, seasonal drought will become less 
predictable and snow droughts will increase the likelihood of hydrological and agricultural drought 
during the following spring and summer. 

The study presents projected changes in four variables indicaƟve of drought: low spring (April 1) 
snowpack (snow drought), low summer (June–August) soil moisture from the surface to 55 inches below 
the surface (agricultural drought), low summer runoff (hydrological drought), and low summer 
precipitaƟon (meteorological drought). The report presents drought in terms of a change in the 
probability during a 5-year period. (Figure 19).  

The research showed that summer precipitation and spring snowpack in Morrow County is projected to 
decline, but summer soil moisture and runoff are projected to increase. By the 2050s under the higher 
emissions scenario, the annual probabilities of snow and meteorological drought are projected to increase 
to approximately 62% (1.6-year return period) and 27% (3.6-year return period), respectively. The annual 
probabilities of agricultural and hydrological drought are not projected to change substantially. 

 
42 Oregon Water Resources Department Public DeclaraƟon Status Report 
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Figure 19. Projected Future Drought in Morrow County 

 

Source: OCCRI (2023) Future Climate ProjecƟons, Morrow County, Oregon 

Based on the background and experience of the Morrow County NHMP Steering CommiƩee the group 
used the OEM-FEMA Methodology to conduct an HVA that assessed both the North and South regions 
of the County have a probability of experiencing a severe drought as “High", meaning one incident is 
likely within a 10-to-35-year period. 

This rating has not changed since the previous NHMP. 

 Vulnerability Assessment 

The environment and economy of Morrow County is vulnerable to the impact drought can have when 
there is a deficiency of precipitaƟon over an extended period of Ɵme, usually a season or more. Also, the 
impacts of drought are oŌen exacerbated by the demand placed on the water supply in the region's 
aquifers, high temperatures, high winds, and low humidity. These are all condiƟons that exist in Morrow 
County during the summer months.  

Drought in Morrow County has a serious effect on the local agricultural economy and the associated 
businesses that depend on the success of the local economy. During Ɵmes of low regional snowpack in 
the mountains the resulƟng restricƟons on water wells for irrigaƟon cause losses to farmers who cannot 
irrigate their crops as usual, as well as for dryland wheat farmers who are coping with lack of local 
rainfall. As Morrow County economy is significantly reliant on agriculture, drought poses a significant 
risk to the County, resulƟng in both people, natural resources, and development vulnerable. 

Also, domesƟc water users may be subject to stringent conservaƟon measures (e.g., raƟoning) as per 
the County’s water management plan in Ɵmes of severe drought. PotenƟal impacts to county water 
supplies in the agriculture industry are the greatest threats, as well as pose threat to forest condiƟons, 
which can set the stage for potenƟally destrucƟve wildfires.  
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The incidence of related negaƟve physical and mental health outcomes is likely to increase in response, 
especially among low income, tribal, rural, and agricultural communiƟes.43  Other issues expected to be 
exacerbated due to drought include increased food scarcity and increased incidences of infecƟous, 
chronic, and vector-borne diseases that are exacerbated in drought condiƟons. 

Based on the background and experience of the Morrow County NHMP Steering CommiƩee the group 
used the OEM-FEMA Methodology to conduct an HVA that assessed the vulnerability of both the North 
and South regions of the County to a severe drought hazard as “Moderate ", meaning 1 to 10% of the 
regions’ populaƟon and property would be affected by a major drought emergency or disaster. 

This rating has changed for the entire County since the previous NHMP. 

  

 
43 York et al., 2020; Ho et al., 2021 
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Earthquake 
Earthquake - Cascadia Risk Ranking Summary 

Probability Updates Made 

North County: Low 

  -2016 NHMP rated Probability as Low 
 -2016 NHMP rated Vulnerability as Medium  

South County: Low 

Vulnerability 

North County: High 

South County: Low 

 

Earthquake - Crustal Risk Ranking Summary 

Probability Updates Made 

North County: Low 

 -2016 NHMP rated Probability as Low 
 -2016 NHMP rated Vulnerability as Medium 

- DOGAMI Risk Report for Morrow County for the 
Horse Heaven Fault  

South County: Low 

Vulnerability 

North County: High 

South County: Low 

 

 Characteristics 
An earthquake is a shaking of the earth’s surface by energy waves emiƩed by movement under the 
earth’s surface, such as the slipping tectonic plates suddenly overcoming fricƟon with one another 
underneath the earth’s surface or from the rupture of fault lines. 

Due to the geographic posiƟon of Morrow County and Oregon, it is suscepƟble to earthquakes from four 
primary sources: (a) the offshore Cascadia SubducƟon Zone (CSZ), (b) deep intra-plate events within the 
subducƟng Juan de Fuca plate, (c) shallow crustal events within the North America Plate, and (d) 
earthquakes associated with renewed volcanic acƟvity. 

 Cascadia Subduction Earthquake 

The coastal Pacific Northwest is located at a convergent plate boundary, where the Juan De Fuca and 
North American tectonic plates meet, creaƟng what is known as the CSZ, which extends from BriƟsh 
Columbia to northern California. As the Juan de Fuca plate moves, it is shoved underneath the North 
American plate, as can be seen in Figure 20. As the two plates converge, currently at a rate of about 1 – 
2 inches per year, pressure is built up, and once fault’s fricƟonal strength is exceeded, the plates slip 
past each other along the fault in a “megathrust” earthquake, which causes a CSZ earthquake. 
SubducƟon zones like the CSZ have produced earthquakes with magnitudes of 8 or larger. Historic 
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subducƟon zone earthquakes include the 1960 Chile (magnitude 9.5), the 1964 southern Alaska 
(magnitude 9.2), and the 2011 Japan (magnitude 9.0) earthquakes.44   

Figure 20. Cascadia SubducƟon Zone Diagram 

 

Source: Washington State Department of Ecology  hƩp://www.ecy.wa.gov/programs/sea/coast/waves/fault.html 

Geologic evidence shows that the CSZ has generated significant earthquakes, most recently about 300 
years ago. It is generally accepted to have been a magnitude 9 or greater. The average recurrence 
interval of a CSZ event is approximately 500 years, with gaps between events as small as 200 years and 
as large as 1,000 years, which can be seen in Figure 21. Such earthquakes cause significant damage to 
the coastal area of Oregon as well as inland areas in western Oregon. Shaking from a large CSZ 
earthquake could last up to five minutes. 

Figure 21. Cascadia Earthquake Occurrence Time Line 

 

Source: Overview of the Oregon Resilience Plan for next Cascadia Earthquake and Tsunami, Yu et al., 2014 

While an earthquake produced by the CSZ is expected to be very large (Mw-9.0) and will cause wide-
ranging impacts in western Oregon, Morrow County would likely see very minor shaking causing a small 
amount of damage. The Oregon Seismic Hazard Database (OSHD, Madin and others 2021) calculate that 

 
44 Cascadia SubducƟon Zone | Pacific Northwest Seismic Network (pnsn.org) 
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ground shaking (PGA) (measured in units of g-force (g)) produced from a CSZ Mw-9.0 in Morrow County 
would range from 0.06 g to 0.18 g. According to the Mercalli scale, ground moƟon values in this range 
correspond to potenƟal damage ranging from None to Very light.45   

 Deep Intraplate Earthquake 

Occurring at depths from 25 to 40 miles below the earth’s surface in the subducƟng oceanic crust, deep 
intraplate earthquakes can reach up to magnitude 7.5. The February 28, 2001, earthquake in 
Washington State was a deep intraplate earthquake. It produced a rolling moƟon that was felt from 
Vancouver, BriƟsh Columbia to Coos Bay, Oregon and east to Salt Lake City, Utah. In 1965, a magnitude 
6.5 intraplate earthquake centered south of SeaƩle-Tacoma InternaƟonal Airport caused seven deaths.46  

 Crustal Fault Earthquake – Horse Heaven Fault 

Crustal fault earthquakes occur at relaƟvely shallow depths of 6 – 12 miles below the surface. While 
most crustal fault earthquakes are smaller than magnitude 4 and generally create liƩle or no damage, 
they can produce earthquakes of magnitudes up to 7, which cause extensive damage. DOGAMI’s HazVu: 
Statewide Geohazards Viewer shows a crustal fault, the Horse Heaven Fault, approximately 20 miles 
north of the City of Irrigon.47  

 Volcanic Activity Earthquake  

Some earthquakes are related to volcanoes. Such earthquakes most oŌen occur along the edges of 
tectonic plates, where volcanoes also occur. Volcanic acƟvity earthquakes are caused by the movement 
of magma. Magma exerts pressure on the rocks unƟl it cracks the rock, then squirts into the crack, and 
starts building pressure again. Every Ɵme the rock cracks, it makes a small earthquake. These 
earthquakes are usually too weak to be felt but can be detected and recorded by instrumentaƟon.48  

 Location and Extent 
The effects of earthquakes span a large geographic area, and an earthquake occurring in or affecƟng 
Morrow County would probably be felt throughout the County. However, the degree to which the 
earthquakes are felt, and the damages associated with them may vary, with the northern part of the 
County most likely to feel the effects of an earthquake and experience the most damage, both 
structurally and to the people. 

Earthquake damage is largely controlled by the strength of shaking at a given site. The strength of shaking 
at any point is a complex function of many factors, but magnitude of the earthquake (which defines the 
amount of energy released) and distance from the epicenter or fault rupture, are the most important. The 
ripples in a pond that form around a dropped pebble spread out and get smaller as they move away from 
the source. Earthquake shaking behaves in the same way: you can experience the same strength of shaking 
10 miles from a magnitude 6 earthquake as you would feel 100 miles from a magnitude 9 earthquake. 

Two measurement scales are used to describe the magnitude and intensity of earthquakes. To measure 
the magnitude, the “moment magnitude” (Mw, or M) scale uses the Arabic numbering scale. It provides 

 
45 DOGAMI (2024) MulƟ-hazard Risk Report for Morrow County, Oregon 
46  Deep Earthquakes | Pacific Northwest Seismic Network (pnsn.org) 
47 Crustal Faults | Pacific Northwest Seismic Network (pnsn.org) 
48 Volcanic Earthquakes | Pacific Northwest Seismic Network (pnsn.org) 
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clues to the physical size of an earthquake (hƩp://www.acƞorlibraries.org/understanding-the-richter-
scale-and-moment-magnitude-scale/) and is more accurate than the previously used Richter scale for 
larger earthquakes. The moment magnitude scale is based on the total moment release of the 
earthquake and is a product of the distance a fault moved, and the force required to move it. 

The second scale, the “modified Mercalli,” measures shaking intensity and is based on felt observaƟons; 
it is therefore more subjecƟve than the mathemaƟcally derived moment magnitude. It uses Roman 
numerals to indicate the severity of shaking. It is important to understand the relaƟonship between the 
intensity of shaking and the amount of damage expected from a given earthquake scenario. 

The other important factor in controlling earthquake damage is the contribution of local geology, which can 
lead to several specific hazards related to earthquakes occur. These include ground shaking, landslides, 
liquefaction, and amplification. The severity of these hazards depends on several factors, including soil and 
slope conditions, proximity to the fault, earthquake magnitude, and the type of earthquake. 

Figure 22 shows a generalized geologic map of Morrow County and shows the few fault lines in or near 
Morrow County.  The DOGAMI analysis evaluated faults primarily to the north of the county. 

Figure 22. USGS Quaternary Faults in Morrow County 

 

Source: USGS InteracƟve Map, consulted May  2024 
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 Horse Heaven Fault 

The part of the fault located closest to Morrow County is situated approximately 20 miles north of the 
City of Irrigon. It is a 111 miles long Quaternary fault that experiences slip of 0.2-0.04 mm/yr. The 
esƟmated maximum fault displacement could produce relaƟvely large (Mw-7.1) crustal earthquakes, 
enough to pose a significant hazard (Personius and others, 2016). Although less is known about the 
recurrence interval of this fault compared to the CSZ, the Horse Heaven fault has a much higher damage 
potenƟal in Morrow County due to its proximity to the source of shaking. The current understanding of 
this fault and various aspects of its frequency and magnitude is very limited. 

The extent of the earthquake hazard is measured in magnitude. As a result of an earthquake, several 
specific hazards related to earthquakes occur. These include ground shaking, landslides, liquefacƟon, 
and amplificaƟon. The severity of these hazards depends on several factors, including soil and slope 
condiƟons, proximity to the fault, earthquake magnitude, and the type of earthquake. 

Below is a list of earthquake related hazards that occur either during or in the aŌermath of an 
earthquake event.49  

• Ground Shaking: When an earthquake occurs, moƟon is generated on the earth's surface 
that is caused by seismic waves. It is the primary cause of earthquake damage, and depends 
on the strength of the earthquake magnitude, type of fault, and distance to epicenter. 

• Earthquake-Induced Landslides: Landslides that occur due to ground shaking from 
earthquakes. Many communiƟes, especially those with steep slopes, face this risk. 

• LiquefacƟon: When the ground shakes, wet granular soils are changed from a solid state to 
a liquid state, resulƟng in the loss of soil strength and its ability to support weight. 

• AmplificaƟon: Soil and soŌ sedimentary rocks on and near the earth’s surface can increase 
the magnitude of a seismic wave generated by an earthquake due to the ground shaking. As 
such, structures developed on soŌ and unconsolidated soil face greater risk. This is 
parƟcularly dangerous for areas that include deep sediment filled basins and on top of 
ridges.

 
49 Earthquake Hazards Overview | Pacific Northwest Seismic Network (pnsn.org) 
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Figure 23. Horse Heavens Mw 7.1 Crustal Earthquake Shaking Map 
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 History 
The Pacific Northwest Seismograph Network records roughly 1,000 earthquakes per year in Washington 
and Oregon. Between one and two dozen of these cause enough ground shaking to be felt by residents. 
Most are located in the western side of the Cascade Mountains. This part of Oregon has experienced 
four historic earthquakes of significance that were centered in the eastern Oregon region: the 1893 
UmaƟlla earthquake, the 1936 Milton-Freewater earthquake, the 1951 Hermiston earthquake, and the 
1976 Deschutes Valley earthquake. All were shallow crustal earthquakes. 

There are also idenƟfied faults in the region that have been acƟve in the last 20,000 years. The region 
has also been shaken historically by crustal and intraplate earthquakes and prehistorically by subducƟon 
zone earthquakes centered outside the area. 

Though many small earthquakes have occurred (under Mw3), Table 39 lists records significant historical 
earthquakes with an epicenter near Morrow County area which may have had an impact on the County.50  

Table 39. Historical Earthquakes within and affecƟng Morrow County 

Date LocaƟon Magnitude Remarks 

Jan. 1700 
Offshore 

CSZ 
~ 9.0 

Generated a tsunami that struck Oregon, Washington and 
Japan; destroyed NaƟve American villages along the coast 

Nov. 1873 Brookings area 7.3 
May have been an intraplate event because of lack of 
aŌershocks; felt as far away as Portland and San Francisco 

Jul. 1936 
Milton-Freewater, 

Oregon 
6.4 

Two foreshocks and many aŌershocks felt; damage: 
$100,000 (in 1936 dollars), and accounƟng for inflaƟon, 
almost $2.2 million (2023 dollars) 

Apr. 1949 
Olympia, 

Washington 
7.1 

FataliƟes: eight; damage: $25 million (in 1949 dollars; over 
$320 million in 2023 dollars) 

Nov. 1962 
Portland, Oregon 
and Vancouver, 

Washington 
5.5 

Shaking lasted up to 30 seconds; resulƟng damages 
included extensive structural damage 

Mar. 1993 ScoƩs Mills 5.6 
$28 million in damage, damage to homes, schools, 
building, state buildings; crustal event 

Sep. 1993 Klamath Falls 5.9 to 6.0 
2 earthquakes causing 2 deaths and extensive damage; 
$7.5 million in damage to homes, commercial, and 
governmental buildings; crustal event 

Source: A Look Back at Oregon’s Earthquake History, 1841-1994, Wong and BoƩ 

 Earthquake Risk Assessment 
Earthquakes are not scored and rated as a single hazard, but are scored by separaƟng the Cascadia 
SubducƟon Zone earthquake and crustal earthquake for hazard scoring. As the probability and 
vulnerability for each of these earthquake types differ, separaƟng hazards under the scoring and ranking 
process allows for beƩer accuracy. 

 
50  “A Look Back at Oregon’s Earthquake History, 1841-1994”, Oregon Geology, pp. 125-139.  
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 Probability Assessment 

Morrow County is suscepƟble to deep intraplate events within the CSZ, where the Juan de Fuca Plate is 
diving beneath the North American Plate and shallow crustal events within the North American Plate.  

According to the Oregon NHMP, the return period for the largest of the CSZ earthquakes (Magnitude 
9.0+) is 530 years with the last CSZ event occurring 323 years ago in January of 1700. The probability of a 
9.0+ CSZ event occurring in the next 50 years ranges from 7 – 12%. Notably, 10 - 20 “smaller” Magnitude 
8.3 - 8.5 earthquakes occurred over the past 10,000 years that primarily affected the southern half of 
Oregon and northern California. The average return period for these events is roughly 240 years. The 
combined probability of any CSZ earthquake occurring in the next 50 years is 37 – 43%. 

However, according to a U.S. Geological Survey paper, “Failure analysis suggests that by the year 2060, 
Cascadia will have exceeded ~27% of Holocene recurrence intervals for the northern margin and 85% of 
recurrence intervals for the southern margin".51  

Establishing a probability for crustal earthquakes is difficult given the small number of historic events in 
the region. For more informaƟon, see the DOGAMI reports cited previously. 

Based on the background and experience of the Morrow County NHMP Steering CommiƩee the group 
used the OEM-FEMA Methodology to conduct an HVA that assessed both the North and South regions 
of the County have a probability of experiencing a Cascadia SubducƟon Zone (CSZ) earthquake as 
“Low", meaning one incident is likely within a 75-to-100-year period. 

This raƟng has not changed since the previous NHMP. 

AddiƟonally, based on the background and experience of the Morrow County NHMP Steering CommiƩee, 
the group used the OEM-FEMA Methodology to assess both the North and South regions of the County 
have a probability of experiencing a crustal earthquake: 

 North County region probability ranked "Low", meaning one incident is likely within a 75-to-
100-year period; and 

 South County region probability ranked "Moderate", meaning one incident is likely within a 
35-to-75-year period. 

 
This raƟng has remained the same for the North County since the previous NHMP. A separate ranking 
for the South County area is new during this 2024 update. 

 Vulnerability Assessment 

Assets and infrastructure vulnerable to damage from earthquakes include large stocks of old buildings 
and bridges, hazardous materials faciliƟes, extensive sewer, water, and natural gas pipelines, dams, a 
petroleum pipeline, and other criƟcal faciliƟes and private property located in the County. The relaƟve 
or secondary earthquake hazards, such as liquefacƟon, ground shaking, amplificaƟon, and earthquake-
induced landslides can be just as devastaƟng as the earthquake. 

 
51 Turbidite event history—Methods and implicaƟons for Holocene Paleoseismicity of the Cascadia subducƟon 
zone, Goldfinger et al., 2012 
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According to the Oregon Department of Geology and Mineral Industries (DOGAMI) publicaƟon 
"Earthquake damage in Oregon: Preliminary EsƟmates of Future Earthquake Losses,"  Morrow County 
could have significant economic losses due to damage to buildings, communicaƟon systems, highways, 
and airports.52 The study in the publicaƟon that models a 500-year return interval evaluated faults 
across Oregon and projected an average earthquake on each one, each with a 10% chance of producing 
an earthquake in the next 50 years. Every county in Oregon is at risk of earthquake damage in this 
scenario. The study esƟmates that Morrow County will have relaƟvely few losses due to injuries, deaths, 
and few short-term shelter needs. Nevertheless, damage to structures would be high in terms of dollar 
losses. The study esƟmates that the economic losses for buildings would be ten million dollars, losses to 
highways $550,000, airports $392,000, and communicaƟon systems $46,000 (1999 dollars). AddiƟonally, 
the study does not take unreinforced masonry buildings into consideraƟon, which are typically older 
brick buildings oŌen concentrated in an older downtown area such as Heppner. The likelihood of a huge 
earthquake in Morrow County is small, but the shaking we do experience from Ɵme to Ɵme has the 
potenƟal to cause extensive damage.  

The MulƟ-Hazard Risk Report for Morrow County (DOGAMI, 2023) provides a more focused earthquake 
hazard analysis providing a loss esƟmate analysis for a scenario in which the Horse Heavens fault 
experiences a Mw-7.1 earthquake. The loss esƟmate analysis approximates the loss (in dollars) to 
buildings, damage to criƟcal faciliƟes and potenƟal for displaced people from this scenario. 

Table 40. Horse Heaven Crustal Earthquake Result Summary 

  

Countywide Horse Heaven Fault Scenario Mw 7.1 Earthquake Results 

Damaged 
Buildings 

Loss EsƟmate Loss RaƟo 
Non-FuncƟoning 
CriƟcal FaciliƟes 

PotenƟal 
Displaced 

PopulaƟon 

Morrow County 576 $215.7 million 5.0% 2 of 20 144 

Source: DOGAMI Morrow County Risk Report, 2023 

Loss esƟmates from the earthquake scenario described in this report vary widely by community in 
Morrow County with the largest losses in Irrigon (8%) and Boardman (6%) and the least in Lexington 
(3%) as shown in Figure 24. 

 
52 DOGAMI Special Paper 29, Earthquake damage in Oregon: Preliminary esƟmates of future earthquake losses 
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Figure 24. Horse Heaven Fault Mw 7.1 earthquake loss raƟo by Morrow County community 

 

Source: DOGAMI Morrow County Risk Report, 2023 

Table 41 is derived from Table B-2 within the DOGAMI Multi-Hazard Risk Report and presents the loss 
estimates for a Mw 7.1 crustal earthquake from the Horse Heaven fault. Areas near the simulated 
epicenter of the Horse Heaven Fault are likely to incur a significant amount of damage from an earthquake 
generated from it. The communities of Boardman and Irrigon have significantly higher estimated loss 
ratios compared to other communities in the study due to the level of shaking likely to occur. 

Unreinforced masonry buildings and manufactured homes are more vulnerable to substanƟal damage 
during an earthquake compared to other nearby structures built to modern standards.  

In the crustal earthquake scenario, the city of Irrigon is projected to experience the greatest proportion of 
structural damage as compared to the rest of the jurisdictions, more than twice that of most of the county. 
The only two critical facilities anticipated to be moderately to completely damaged in this scenario are the 
A.C. Houghton Elementary School and the Irrigon Jr./Sr, High School both located in Irrigon. 

Table 41. Crustal Earthquake Loss EsƟmate 

  
Total Number 
of Buildings 

Total EsƟmated 
Building Value ($) 

Buildings Damaged 
Horse Heaven Fault M7.1 

Damaged 
Buildings 

Percent 
Damaged 

Total County 8,480 4,271,375 576 6.8% 
Boardman 1,214 823,077 75 6.2% 
Heppner 797 229,967 28 3.5% 
Ione 249 68,770 17 6.8% 
Irrigon 867 217,274 122 14.1% 
Lexington 212 55,260 6 2.8% 

Unincorporated 5,141 2,877,028 329 6.4% 
Source: Derived from Table B-2, DOGAMI Morrow County Risk Report, 2023 

In addiƟon to building damage, uƟlity (electric power, water, wastewater, natural gas) and 
transportaƟon systems (bridges, pipelines) are also likely to experience significant damage. In addiƟon, 
there is a low probability that a major earthquake will result in failure of upstream dams. 
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UƟlity systems will be significantly damaged, including damaged buildings and damage to uƟlity 
infrastructure, including water and wastewater treatment plants and equipment at high voltage 
substaƟons (especially 230 kV or higher which are more vulnerable than lower voltage substaƟons). 
Buried pipe systems will suffer extensive damage with approximately one break per mile in soŌ soil 
areas. There would be a much lower rate of pipe breaks in other areas. RestoraƟon of uƟlity services will 
require substanƟal mutual aid from uƟliƟes outside of the affected area. 

For more informaƟon, see: Open-File-Report: O-2007-02 - Statewide seismic needs assessment: 
ImplementaƟon of Oregon 2005 Senate Bill 2 relaƟng to public safety, earthquakes and seismic 
rehabilitaƟon of public buildings, 2007; and DOGAMI Statewide Seismic Needs Assessment Using Rapid 
Visual Screening (RVS) 

Based on the background and experience of the Morrow County NHMP Steering CommiƩee the group 
used the OEM-FEMA Methodology to conduct an HVA that assessed the vulnerability of both regions of 
experiencing a Cascadia SubducƟon Zone (CSZ) earthquake: 

• North County region vulnerability is “High", meaning more than 10% of the region’s 
populaƟon and property would be affected by a major CSZ earthquake emergency or 
disaster; and 

• South County region vulnerability is “Low", meaning less than 1% of the region’s 
populaƟon and property would be affected by a major CSZ earthquake emergency or 
disaster. 

This rating has changed for both Regions since the previous NHMP.  The raƟng has been further refined 
by area of the county and by type of earthquake since the previous NHMP. 

Based on the background and experience of the Morrow County NHMP Steering CommiƩee the group 
used the OEM-FEMA Methodology to conduct an HVA that assessed the vulnerability of both regions of 
experiencing a crustal earthquake: 

• North County region vulnerability is “High", meaning more than 10% of the region’s 
populaƟon and property would be affected by a major crustal earthquake emergency or 
disaster; and 

• South County region vulnerability is “Low", meaning less than 1% of the region’s populaƟon 
and property would be affected by a major crustal earthquake emergency or disaster. 

This rating has changed for both Regions since the previous NHMP.  The raƟng has been further refined 
by area of the county and by type of earthquake since the previous NHMP. 
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Extreme Heat 
Extreme Heat Risk Ranking Summary 

Probability Updates Made 

North County: High 

 -New Hazard 

South County: Moderate 

Vulnerability 

North County: Moderate 

South County: Moderate 

 

As the climate conƟnues to warm, extreme heat events will be an emerging hazard with implicaƟons for 
public health as well as infrastructure. Extreme heat events are expected to increase in frequency, 
duraƟon, and intensity in Oregon due to conƟnued warming temperatures. Due to the growing 
occurrence and threat of extreme heat waves, Morrow County has decided to include Extreme Heat as a 
new natural hazard in their Natural Hazard MiƟgaƟon Plan. The 2020 Oregon Natural Hazard MiƟgaƟon 
Plan idenƟfies Morrow County as being likely affected by extreme heat hazards. 

An increasing number of extreme heat events have occurred in Morrow County in 2017, 2019, 2020, 
2021, and 2022. Though extreme heat events are not as prevalent in Morrow County compared to other 
Oregon counƟes, statewide extreme heat occurs more oŌen throughout the summer and varies in how 
extreme the temperature rises during a given event. 

 Characteristics 
Extreme Heat is a period of abnormally, uncomfortably hot, and unusually humid weather typically 
lasƟng two or more days with temperatures outside the historical averages for a given area, as well as 
the numbers of days with temperatures above 90°F. Extreme heat can pose risk to communiƟes in 
several ways, whether in isolaƟon or in combinaƟon with each form extreme heat takes. The hazard 
may represent an increase in daily temperatures exceeding a threshold of safety for human beings, both 
for dehydraƟon and potenƟal for skin burns. Extreme heat events may exist as heat waves, a streak of 
consecuƟve days in which the daily high temperature is above the historical average and/or exceeds a 
threshold of safety. It is esƟmated that between 1999 and 2022, heat waves killed at least 19,021 
Americans, according to the Centers for Disease Control and PrevenƟon. That’s more than any other 
single hazard-related deaths, including hurricanes, lightning, tornadoes, floods, and earthquakes. And it 
is largely an urban problem; the bulk of those deaths occurred in ciƟes.53  

The NaƟonal Weather Service issues heat warnings when the heat index exceeds given local thresholds. 
The heat index is a measure of how hot it feels combining both temperature and relaƟve humidity. As 
relaƟve humidity increases, a given temperature can feel even hoƩer. Figure 25 displays NOAA’s 
NaƟonal Weather Service rubric for temperature and relaƟve humidity according to the danger of heat-
related illnesses. 

 
53 Climate Change Indicators: Heat-Related Deaths | US EPA 
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Figure 25. NOAA NaƟonal Weather Service Heat Index 

 

Source: NaƟonal Weather Service 

 Location and Extent 
The extent and locaƟon of extreme heat can occur region-wide and can affect all segments of a 
jurisdicƟon. Urban places, such as ciƟes, are more vulnerable to heat waves because that’s where more 
people are concentrated but also because there is less vegetaƟon to permit evaporaƟon, cars and 
factories give off heat, and the proximity of asphalt roads and buildings store and radiate heat. On a hot 
summer day, urban areas can be 5°F to 18°F hoƩer than surrounding rural areas which is enough to turn 
a heat wave into a serious health crisis. 

The Future Climate ProjecƟons report prepared by OCCRI for this NHMP update esƟmates several 
measures of extreme heat and projecƟons for extreme cold as well. Extreme heat can refer to extremely 
warm dayƟme highs or overnight lows (days on which maximum or minimum temperatures are above a 
threshold or a probability relaƟve to past decades), seasons in which temperatures are well above 
average, and heat waves. In the Pacific Northwest, a day on which the maximum temperature is at least 
90°F oŌen is considered to be an extremely warm day.  

There are several miƟgaƟon acƟons that aim to reduce the urban heat island effect, including:  

• Providing shaded areas throughout the County, including vegetation options such as planning 
appropriate trees to provide shade and passive cooling of buildings and to provide local 
cooling though evaporation. Non vegetation options are also available, such as latticed shade 
awnings above paved areas and exposed lots where trees are not viable options. These 
options will assist in reducing the heat island effect and provide shaded relief for people. 
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• Improving the reflective surfaces of urban roof tops to bounce light (heat) rather than 
absorbing it. Ideally, solar panel arrays could absorb sunlight and shade the roof tops from 
storing heat, while also providing a source of energy for the internal powering of fans, or air 
conditioning and diminish the draw on local and regional power demands at peak use periods. 

 History 
A severe heat episode or "heat wave" occurs about every two to three years and typically lasts two to 
three days but can last as many as five days. A severe heat episode can be defined as consecuƟve days 
of temperatures in the upper 90s to around 100 degrees Fahrenheit. On average, the region experiences 
20.8 days with temperatures above 90-degrees Fahrenheit each year, and an average historical baseline 
for the hoƩest day of the year at 97.7°F.54 

As global temperatures have increased on average and changing climatic patterns are experienced, Oregon 
and Morrow County have experienced abnormally high temperatures and more frequent periods of heat. 
Morrow County has experienced higher 90s and triple digit temperatures in the past.  During the recent 
2021 “heat dome” that blanketed the Pacific Northwest, and many communities across Oregon, as well as 
Morrow County, reached new record high temperatures. During this extreme heat event, a total of 123 
heat related deaths in the Pacific Northwest were reported resulting from limited access to air-
conditioning and an increase in the number of drownings when residents sought relief in bodies of water. 
Widespread business closures and event postponements occurred. 55  

Dangerous heat is almost always associated with a weather event called a heat wave: multiple consecutive 
days on which maximum or minimum temperatures are above a threshold or a probability (O’Neill et al., 
2023). Heat waves occur periodically as a result of natural variability in temperature, but human-caused 
climate change is increasing their frequency and intensity (Vose et al., 2017; IPCC, 2021). In the absence of 
human-caused climate change, the intensity of the June 2021 heat wave would have been virtually 
impossible (Philip et al., 2022).56 

Extreme heat in June 2021 (Heeter et al., 2023) caused mortality of seedlings and saplings in plantaƟons 
while scorching the canopy of mature trees (SƟll et al., 2023). High temperatures are a major contributor 
to desiccaƟon of dead vegetaƟon, whereas dry air reduces moisture in live vegetaƟon. The drier the air, 
the more plants transpire and lose water. If tall trees cannot draw enough water from the soil, they may 
be at risk of embolism (Olson et al., 2018; Anfodillo and Olson, 2021) and more likely to die.57 

Table 42 lists the most recent extreme heat events that Morrow County has experienced based on a 
recent search of the NOAA Storm Events Database. 

 
54 2023 OCCRI Future Climate ProjecƟon Report Morrow County 
55 hƩps://www.climatehubs.usda.gov/hubs/northwest/topic/2021-northwest-heat-dome-causes-impacts-and-
future-outlook  
56 2023 OCCRI Future Climate ProjecƟon Report Morrow County 
57 Ibid. 
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Table 42. Morrow County Extreme Heat events 2003-2023 

Date DescripƟon 

Jul. 2006 

A broad upper ridge of unusually high height coupled with a thermally induced surface 
trough of low pressure lingered over the Pacific Northwest for several days. This paƩern 
resulted in persistent offshore flow, and therefore many days of record-smashing high 
temperatures. Many ciƟes in Oregon saw record-breaking daily high temperatures for 
mulƟple days in a row. 

Jun. 2008 
An upper-level ridge and thermal trough across the Pacific Northwest produced 
temperatures above 100 degrees for two consecuƟve days, breaking records in many 
locaƟons. Two people died of heat-related illness. 

Aug. 2008 
Excessive Heat Event: An upper-level ridge and dry air brought excessive heat into eastern 
Oregon. Many locations experienced multiple days of at least 100-degree temperatures. 

Jul. 2010 
Excessive Heat Event: Temperatures topped 100 degrees for two successive days in 
Hermiston, Pendleton, 5 miles northeast of Pendleton, Ione, Echo, Arlington, and Umatilla. 

Aug. 2011 
A dry weak westerly flow aloft under a broad upper-level high pressure system combined 
with a surface thermal trough to bring several days of temperatures in the 90s. 

Jul. 2020 
An Upper-level ridge built over the region the last week of July resulƟng in very hot 
temperatures and may record highs. Temperatures exceeded 105 degrees in many 
locaƟons, reaching upwards of 110 degrees. 

Jun. 2021 

A strong upper-level ridge of high pressure and a surface thermal trough brought several 
days of record high temperatures across the PNW, with many locaƟons in the lower and 
higher elevaƟons experiencing extreme heat risk during this event. The mulƟple days of 
extreme heat risk was aƩributed to several fataliƟes across the region. Several weather 
staƟons recorded consecuƟve daily highs at 110 degrees and above 

Jul. 2022 

A potent upper-level ridge of high pressure moved over the region and persisted through 
the end of July and the first of August. Across the region, mulƟple areas in the lower 
elevaƟons reached criƟcal thresholds for heat risk, while many mountain zones saw 
consecuƟve days with high temperatures exceeding 95 degrees Fahrenheit. 

Source: NaƟonal Oceanic and Atmospheric AdministraƟon (NOAA), 2023 

 Extreme Heat Hazard Assessment 
 Probability Assessment 

The OCCRI Future Climate ProjecƟons Morrow County, Oregon provides informaƟon about the 
probability of Extreme Temperatures occurring in the future in Morrow County. The report projects that 
the number, duraƟon, and intensity of extreme heat events will increase as temperatures conƟnue to 
warm. In Morrow County, the number of extremely hot days (where temperature is 90°F or higher) and 
the temperature on the hoƩest day of the year are projected to increase by the 2020s and 2050s. 
Compared to the 1971-2000 historical baselines, the number of days per year with temperatures 90°F or 
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higher is projected to increase an average of 31 (range 12-42) by the 2050s. The temperature on the 
hoƩest day of the year is projected to increase by an average of about 8°F (range 3-11°F) by the 2050s. 
Data is shown in Table 43, Figure 26, and Figure 27. 

Table 43. Projected future changes in extreme heat metrics in Morrow County. 

  
Average 

Historical 
Baseline 

2020s 2050s 

Lower Higher Lower Higher 

Hot Days 20.8 days 
11.2 days 
(3.9-18) 

13.3 days 
(4.9-18.3) 

21.7 days 
(8.7-32.3) 

30.5 days 
(12.3-42.3) 

Warm Nights 3.7 days 
4 days 

(0.9-8.2) 
4.6 days 
(2.1-8.1) 

9 days 
(1.4-18) 

14.9 days 
(4.4-29.1) 

HoƩest Day 97.7°F 
3.3°F 

(0.7-3.8) 
3.9°F 

(1.1-5.4) 
6°F 

(2.3-10.5) 
8°F 

(2.9-11.3) 

Warmest Night 66.1°F 
2.5°F 

(0.7-3.8) 
2.8°F 

(0.9-4) 
4.4°F 

(1.7-7.1) 
6.5°F 

(3.4-9.5) 

DayƟme Heat Waves 2.9 events 
1.1 events 
(0.5-1.9) 

1.3 events 
(0.8-1.9) 

1.9 events 
(1.2-3.4) 

2.3 events 
(1.4-3.9) 

Nighƫme Heat Wave 0.4 events 
0.5 events 

(0-1) 
0.6 events 

(0.3-1) 
1.2 events 
(0.1-2.3) 

1.8 events 
(0.3-3.2) 

Source: Table 8, OCCRI (2023) Future Climate ProjecƟons for Morrow County, Oregon 

Figure 26. Change in Number of Extreme Heat Days in Morrow County 

 

Source: Figure 4, OCCRI (2023) Future Climate ProjecƟons for Morrow County, Oregon 
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Figure 27. Change in Magnitude of Extreme Heat in Morrow County 

 

Source: Figure 5, OCCRI (2023) Future Climate ProjecƟons for Morrow County, Oregon 

Based on the background and experience of the Morrow County NHMP Steering CommiƩee the group 
used the OEM-FEMA Methodology to conduct an HVA that assessed both the North and South regions of 
the County have a probability of experiencing a locally extreme heat event as “High” meaning one 
incident is likely within a 10-to-35-year period. 

This is a new natural hazard to the 2024 Morrow County NHMP update . 

While extreme heat events can affect all regions of Morrow County, the severity and occurrence of 
these hazards differ between the regions with a higher likelihood of occurrence in the northern porƟon 
of the county. 

 Vulnerability Assessment 

Heatwaves are extremely dangerous and the leading cause of weather-related deaths in the United 
States. As extreme heat events have been historically rare in Oregon, many residents do not have air 
condiƟoning in their homes, leaving them more vulnerable to heat-related illnesses and possible death. 
More vulnerable populaƟons include children, the elderly, economically disadvantaged communiƟes, 
those working outdoors, such as in agriculture or forestry, and people with preexisƟng condiƟons. 
Projected demographic changes, such as an increase in the proporƟon of older adults, will increase the 
number of people in some of the populaƟons that are most vulnerable to extreme heat. 

There are many different populaƟons groups that are more vulnerable to extreme heat. Those at 
greatest risk for heat-related illness include infants and children up to 4 years of age, people 65 and 
older, people who are overweight, and people who are ill or on certain medicaƟons, as well as those 
who work outdoors. Furthermore, a significant percentage of the populaƟon does not have air 
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condiƟoning, so once temperatures get into the 90s, it is quite uncomfortable. If a hot weather paƩern 
persists for a few days, the situaƟon gets worse because of the number of days in sequence. Studies 
show that heat-health related problems greatly increase once there are mulƟple days of extreme heat in 
a row. Oregon Public Health officials remind people to take precauƟons to avoid geƫng sick from 
extreme heat and be careful when swimming in Oregon’s lakes, streams, and the ocean. Further 
breakdown on the socially vulnerable populaƟons who could be disproporƟonately affected by a heat 
wave is discussed in SecƟon II-Community Profile, Social/Demographic Profile – Social Vulnerability in 
Morrow County. 

Based on the background and experience of the Morrow County NHMP Steering CommiƩee the group 
used the OEM-FEMA Methodology to conduct an HVA to assess the vulnerability of both the North and 
South regions of the County to Extreme Temperature events. Both areas of the county rated 
vulnerability to this hazard as “Moderate", meaning between 1-10% of the unincorporated County’s 
populaƟon would be affected by a major extreme temperature event. 

Extreme temperature is a new hazard in the Morrow County 2024 NHMP update. 
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Flood  
Flood Risk Ranking Summary 

Probability Updates Made 

North County: Low 
  -2016 NHMP rated Probability as High 

 -2016 NHMP rated Vulnerability as Medium 
- DOGAMI Risk Report for Morrow County for 100-year 

Flood and Channel MigraƟon 
-NFIP data updated 

South County: Moderate 

Vulnerability 

North County: Low 

South County: Moderate 

The Mid-Columbia region of Oregon is subject to a variety of flood condiƟons. The most common type of 
flooding is associated with unseasonably warm weather during the winter months, which quickly melts 
high elevaƟon snow. This condiƟon has produced devastaƟng floods throughout the region. These warm 
weather events usually occur in December through February and can affect the enƟre state. Flash floods 
are almost always a summer phenomenon and are associated with intense local thunderstorms. The 
flash flood of June 1903 in the City of Heppner is a benchmark event. Heppner's vulnerability to flash 
flood hazards has since been reduced through the construcƟon of the Willow Creek Dam. The region's 
other flood events are linked to normal seasonal snowmelt and run off from agricultural fields. 

There are several rivers in the region that produce extreme flood condiƟons. Surprisingly, the Columbia 
River is not one of them, nor is the lower Deschutes River or the John Day River. The Columbia River is 
so regulated by upstream dams that it does not present much of a problem. This is partly reflected in 
the federal flood insurance rate maps for the various communiƟes along the river. However, a swollen 
Columbia can back up tributary streams to the point where they consƟtute a significant hazard. This has 
occurred on a number of occasions. The lower Deschutes and John Day (Columbia River tributaries) are 
confined to fairly deep canyons with small floodplains.  Consequently, they do not present the flood 
problems associated with smaller rivers, such as the UmaƟlla, the Walla Walla, and their tributaries.  

Development in the floodplain, while permissible, may exacerbate flooding. When structures or fill are 
placed in the floodway or floodplain, water is displaced and can exacerbate flooding. Development 
raises the river levels by forcing the river to compensate for the flow space obstructed by the inserted 
structures and/or fill. When structures or materials are added to the floodway or floodplain and no fill is 
removed to compensate, serious problems can arise. Floodwaters may be forced away from historic 
floodplain areas, and as a result, other exisƟng floodplain areas may experience floodwaters that rise 
above historic levels. 

Over half of Morrow County’s populaƟon lives in rural areas outside of ciƟes, oŌen close to or adjacent 
to a river. The porƟon of the populaƟon that lives in urban areas also oŌen live close to a river. This can 
lead to development in the floodplain, both residenƟal development and the uƟliƟes and infrastructure 
that supports these residents, alongside these rivers, which are also oŌen within floodplain areas. The 
residenƟal areas and needed infrastructure are the two most likely components of the community to be 
impacted by flooding.  

AddiƟonally, flooding is a public health concern. According to the Centers for Disease Control and 
PrevenƟon, floodwater poses a variety of potenƟal health risks, including the spreading and exposure to 



2024 Morrow County MJ NHMP  Page 122 

infecƟous diseases, chemical and electrical hazards, and injuries. Standing water from flooding can also 
increase insect populaƟons, creaƟng addiƟonal risk for insect-borne diseases. If clean-up efforts are 
delayed in the aŌermath of a flood, water-damaged buildings can collect mold or experience sewage 
leakage, which poses a health risk to building occupants. To minimize these potenƟal risks, it is 
important to expedite the clean-up and repair of the community impacted by the flood, including 
repairing water-damaged buildings and other clean-up efforts. 

 Characteristics 
Flooding results when rain and snowmelt create water flow that exceeds the carrying capacity of rivers, 
streams, channels, ditches, and other watercourses. In Oregon, flooding is most common from October 
through April when storms from the Pacific Ocean can bring intense rainfall. 

Floods occur in Morrow County during periods of heavy rainfall, with low-lying areas at parƟcular risk of 
flooding. The flooding of developed areas may also occur when the amount of water generated from 
rainfall and runoff exceeds a storm water system's capacity. 

Two types of flooding primarily affect Morrow County: riverine flooding and urban flooding. They are 
described in the following paragraphs. Another possible source of flooding, dam-failure, is also addressed 
in this chapter even though its causes may be quite different than the causes of rain-driven flooding. 

 Riverine Flooding 

Riverine flooding is the overbank flooding of rivers and streams and is a natural process that adds 
sediment and nutrients to ferƟle floodplain areas. Flooding in large river systems typically results from 
large-scale weather systems that generate prolonged rainfall over a wide geographic area, causing 
flooding in hundreds of smaller streams, which then drain into the major rivers.  

Shallow area flooding is a special type of riverine flooding. FEMA defines shallow flood hazards as areas 
that are inundated by the 100-year flood (floods with a 1% chance of occurring in one year) with flood 
depths of only one to three feet. These areas are generally flooded by low velocity sheet flows of water.  

Riverine flooding someƟmes occurs as flash flooding. Flash flooding usually is the byproduct of very 
heavy rains in a short period of Ɵme over a small geographic area, all of which combine to cause small 
streams to turn violent. Flash flooding is the most prevalent type of flooding event in Morrow County 
and can be poorly predicted by weather reports because most oŌen the floods are a result of a 
microburst, which simply overwhelms both natural and constructed drainage systems. 

 Urban Flooding 

As land is developed and converted from fields or woodlands to roads, parking lots, and structures, it 
loses its ability to absorb rainfall. UrbanizaƟon of a watershed changes the hydrologic systems of the 
basin, leading rainfall to collect and flow faster on impervious concrete and asphalt surfaces. This 
renders these systems unable to absorb rainfall properly back into the ground. Adding these elements to 
the hydrological systems can result in floodwaters that rise very rapidly and peak with violent force. 

The majority of Morrow County is rural in nature, with a small amount of urbanized land. However, 
much of the populaƟon lives within ciƟes or unincorporated communiƟes which can have high 
concentraƟons of impermeable surfaces that either collect water or concentrate the flow of water. 
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During periods of urban flooding, streets carry water to culverts, leading to culverts and storm drains 
someƟmes backing up with vegetaƟve debris and causing localized flooding. 

 Dam Failure Flooding 

Loss of life and damage to structures, roads, uƟliƟes, and crops may result from a dam failure. Economic 
losses can also result from a lowered tax base and lack of uƟlity profits. These effects could possibly 
accompany the failure of one of the major dams in Morrow County. Six major water impoundment dams 
have been developed in Morrow County to serve flood control and water needs. Because dam failure 
can have severe consequences, FEMA requires applicable dam owners to develop Emergency AcƟon 
Plans (EAP) for warning, evacuaƟon, and post-flood acƟons (see Volume II, Built Environment Profile for 
further informaƟon). County officials may parƟcipate in the development of the EAP, however, the 
responsibility for developing potenƟal flood inundaƟon maps and facilitaƟon of emergency response is 
the responsibility of the dam owner.  

A new program was added under the FEMA NaƟonal Dam Safety Program called the RehabilitaƟon of 
High Hazard PotenƟal Dam (HHPD) Grant Program. Eligible high hazard potenƟal dams are defined as 
non-federal dams that are: 

1. Located in a state or territory with a dam safety program; 

2. Classified as high hazard potenƟal by the dam safety agency in the state or territory where 
the dam is located; 

3. With a current, approved emergency acƟon plan by the state or territorial dam safety 
agency; 

4. Failing to meet minimum dam safety standards of the state or territory and poses an 
unacceptable risk to the public. 

This grant is geared toward non-federal dams that are idenƟfied as High Hazard PotenƟal, which is a 
classificaƟon standard for any dam whose failure or mis-operaƟon will cause loss of human life and 
significant property destrucƟon.58 There is a Federally owned dam (Willow Creek Dam) located in 
Morrow County. However, Morrow County has no non-federal dams that meet the definiƟon of High 
Hazard PotenƟal dams based on the NaƟonal Inventory of Dams records.59  

For more detailed informaƟon regarding dam failure flooding, and potenƟal flood inundaƟon zones for a 
parƟcular dam in the county, please refer to Chapter 2: Community Profile, SecƟon Built Environment 
SecƟon, or the 2022 Morrow County Emergency OperaƟons Plan60 available through Oregon Water 
Resources Department (OWRD) or through the relevant city, county, or tribal emergency managers, or 
first responders. 

 Channel Migration 

Channel migration is a dynamic process by which a stream’s location changes over time. This process 
includes channel bed and bank erosion, sediment deposition, and channel avulsion, a process in which the 

 
58  RehabilitaƟon Of High Hazard PotenƟal Dam (HHPD) Grant Program | FEMA.gov 
59  NaƟonal Inventory of Dams (army.mil) 
60 2022 Morrow County Emergency OperaƟons Plan, morrow_county_eop_2022.pdf 
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stream abruptly moves to a new location on the floodplain. Many factors influence channel movement, 
including the local geology, size, and quantity of sediment within the river, discharge of water, vegetation, 
channel shape, and gradient. Human changes to the channel, such as the construction of dams and levees, 
also have a major impact on how a channel changes its course over time. In combination, these factors 
affect how a river’s energy and erosive power is dispersed. Straight, steep streams have highly 
concentrated erosive power; by contrast, curving channels that flow across wide and flat floodplains allow 
the river to dissipate its energy over a wider area and for sediment to be deposited.  

The area in which a stream channel moves laterally over a given Ɵme is known as a channel migraƟon 
zone (CMZ). In places where development has occurred within the CMZ, structures are at risk for severe 
damage to foundaƟons and infrastructure. The CMZ typically extends beyond the limits of the regulatory 
floodplain, but liƩle consideraƟon has commonly been given to this potenƟal hazard. This factor 
contributes greatly to the level of risk that exists for many developed areas along streams, and in fact, 
many of the communiƟes in Morrow County lie alongside channels show evidence of past migraƟon. 
The frequency and severity of channel migraƟon may change over Ɵme due to changes in climate and 
precipitaƟon paƩerns, land use, and how waterways are managed.  See Appendix XX, the DOGAMI 
MulƟ-Hazard Risk Report for addiƟonal details. 

 Location and Extent 
The Mid-Columbia region of Oregon is subject to a variety of flood condiƟons. The most common type of 
flooding is associated with unseasonably warm weather during the winter months, which quickly melts 
high-elevaƟon snow. This condiƟon has produced devastaƟng floods throughout the region. Warm 
weather events usually occur December through February and can affect the enƟre state. Flash floods 
are almost always a summer phenomenon and are associated with intense local thunderstorms. 

Flooding can be of extreme magnitudes in confined locaƟons, such as canyons, or a costly nuisance, as in 
broad river valleys. The topography and geology of the UmaƟlla River Basin and Morrow County are 
conducive to runoff, and peak flows on many of the tributaries occur within hours of the passage of 
weather fronts. Historically, the highest flows usually occur during the period from November through 
March because of the heavy rains augmented by snow melts.  

The surface materials suscepƟble to flooding include poorly drained, unconsolidated, fine-grained 
deposits of silt, sand, and gravel. TorrenƟal flash flood events can introduce large deposits of sand and 
gravel to a drainage of otherwise poorly drained soils. 

 South Morrow County 

The Willow Creek in southern porƟon of the County is famous in Oregon for the 1903 flash flood that 
caused the death of more than 200 people. It was a summer thunderstorm flood and was caused by a 
large amount of concentrated rainfall and a lack of vegetaƟon in the watershed to slow it down. The City 
of Heppner, where the flood occurred, lies in a valley surrounded by steep slopes, and sits at the 
confluence of four streams: Willow Creek, Hinton Creek, Balm Fork, and Shobe Creek. The steep slopes 
of the hills surrounding these creeks, along with the prevalence of severe thunderstorms in the area, 
contribute to the likelihood of flash flooding.  

According to the Heppner City Plan (1999), there was one flood per 4.6 years on average between 1883 
and 1971. Due to this high incidence of flash flooding on the Willow Creek and other streams, the City of 
Heppner and the U.S. Army Corps of Engineers built the Willow Creek Dam across Willow Creek. This 
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dam was completed in 1982 and the area subject to flooding was significantly reduced. However, since 
the Willow Creek Dam was constructed to intercept the waters from Willow Creek and Balm Fork only, 
the major flood hazard reducƟon occurred between the face of the dam and the confluence with Shobe 
Creek. Below Shobe Creek, an extensive area of the valley floor is sƟll considered by FEMA as a 
designated flood hazard area. The flooding that occurred in 1971 was documented to have originated in 
the Shobe Creek watershed. As a result of the 1971 Shobe Creek flood, extensive work was done to 
construct a series of diversions in the Shobe Creek drainage, along with the conversion of cropland to 
the ConservaƟon Reserve Program (CRP) under a program sponsored by the Soil ConservaƟon Service. 
Since the construcƟon of the Willow Creek Dam and the work done on the Shobe Creek drainage, no 
significant flooding has been documented within the City of Heppner. 

Lexington and Ione are also located on Willow Creek and experience localized flash flooding events. The 
U.S. Army Corps of Engineers has indicated that several of the tributaries of Willow Creek below the 
Willow Creek dam have the potenƟal for flashfloods and warrant consideraƟon toward providing a 
degree of flood protecƟon. The drainages are Blackhorse Creek at Lexington, Reitmann, and Lorraine 
Canyons at Ione, and Rhea Creek at Ruggs. The Corps recommended that protecƟon be invesƟgated and 
provided if found to be feasible. 

A new FEMA Flood Insurance Study was completed and became effective on December 18, 2007, for the 
entire county and the jurisdictions. Willow Creek and its tributaries received new estimates of the 10-, 50- 
and 100-year discharges to be used in the Morrow County Flood Insurance maps. The new study proposed 
smaller flood discharges due to the construction of the Willow Creek Dam and drainage work on Shobe 
Creek. However, the study revealed an increase in discharges coming from the drainages near Ione. 

 North Morrow County 

The Columbia River is not a river of concern for extreme flood condiƟons because it is so regulated by 
upstream dams that it does not present a problem in Morrow County. There are, however, other flash 
flooding incidents in the northern porƟon of the County that do cause damage and disrupƟon for the 
ciƟzens and businesses of the County. The May 19, 2006, storm event is a good example of how a 
summer thunderstorm event can cause damage. The storm precipitated record-breaking hail and rain 
enough to wash out areas of local roads such as Bombing Range Road and porƟons of Highway 730.
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Figure 28. Flood Hazard Map of Morrow County 
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 History 
Morrow County has several small tributaries in both unincorporated and incorporated areas that are 
suscepƟble to flooding, and have resulted in floods in the County’s history, as seen in Table 44. 

The flash flood of June 1903 in the City of Heppner is a benchmark event. Heppner's vulnerability to 
flash flood hazards has since been reduced through the construcƟon of the Willow Creek Dam. The 
region's other flood events are linked to normal seasonal snowmelt and run-off from agricultural fields. 

Table 44. Morrow County Flood History 

Date Flood LocaƟon and DescripƟon 

1903 Willow Creek flood 

1996 Statewide Heavy Rain and Flooding Emergency DeclaraƟon 

1997 Statewide Flooding Emergency DeclaraƟon, ExecuƟve Order 97-09 

April 23, 2005 

Flash Flood in Ione; a flood control ditch was blocked in the city of Ione when 
a thunderstorm with heavy rain moved through the area. As a result, water 
backed up in the streets of the downtown Ione area flooding several 
businesses. One business reported having at least 14 inches of water inside. 
No significant damage was noted to any of the businesses from the flash 
flood. The property damage from this event is esƟmated at $2,000. 

March 22, 2006 
Flash Flood in Boardman; an irrigaƟon embankment collapsed along the south 
side of Interstate 84. The resulƟng flash flood closed the interstate with at 
least 6 inches of flowing water and mud. 

May 14, 2011 

Flash Flood in Heppner and Lexington; one to two inches of rainfall within 1 
hour caused flash flooding in the Heppner and Lexington areas. Although 
Willow Creek Dam was able to control a large amount of flow and allowed 
Shobe and Hinto to flow at high levels, some roads were inundated. A home, 
two basements, and a garage were flooded. Sandbags were used to protect 
homes and businesses. The city Public Work's crew coordinated with several 
local public officials to miƟgate the damage and the Fire Chief oversaw the 
efforts.  

June 2, 2011 
Flash Flood in Heppner on Hinton and Willow Creeks damaged roads, bridges, 
and the Morrow County Fairgrounds. The Heppner elementary school was 
evacuated as a precauƟon. 

April 23, 2012 

Flash Flood in Heppner; heavy rainfall caused flash flooding in several areas of 
Heppner, including residences, the elementary school, sewage treatment 
plant, city shop, a bank, and the newspaper office. Roadways were also 
flooded, and debris cleanup had to ensue in 10 spots. 

October 9, 2018 
Two feet of water inside a residence due to heavy rain forced four adults and 
a child to leave their house on the 54200 Block of Highway 74 in Heppner. 

April 9, 2019 
Flooding along Hinton Creek took place on April 9th and 10th. The fairgrounds 
in Heppner were flooded as well as fields along the creek above Heppner. 
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Date Flood LocaƟon and DescripƟon 

August 7, 2023 

Flash Flood in Ione; a heavy downpour that resulted in flash flooding across 
the town The Morrow County Emergency Manager posted pictures via social 
media that showed water overflowing drainage ditches and flowing over the 
roadway, muddy debris flowed into local businesses as well. 

Source: 2016 Morrow County Hazard Annes for Flood; NOAA Storm Event Database consulted February 2024 Storm Events 
Database | NaƟonal Centers for Environmental InformaƟon (noaa.gov) 

 Flood Hazard Assessment 
 Probability Assessment 

The OCCRI Future Climate ProjecƟons Morrow County, Oregon report projects the intensity and 
occurrence of extreme precipitaƟon will increase as the atmosphere warms and holds more water 
vapor. In Morrow County, the number of days per year with at least 0.75 inches of precipitaƟon is not 
projected to change substanƟally. Nevertheless, by the 2050s, the amount of precipitaƟon on the 
weƩest day and weƩest consecuƟve five days per year is projected to increase by an average of 15% 
(range 2-38%) and 10% (range -6–30%), respecƟvely. 

Furthermore, winter flood risk at mid- to low elevaƟons in Morrow County, where temperatures are 
near freezing during winter and precipitaƟon is a mix of rain and snow, is projected to increase as winter 
temperatures increase. The temperature increase will lead to a rise in the percentage of precipitaƟon 
falling as rain rather than snow. 

Based on the background and experience of the Morrow County NHMP Steering CommiƩee the group 
used the OEM-FEMA Methodology to conduct an HVA for North and South county areas that assessed 
the probability of experiencing a flooding.  

• North County region representaƟves ranked probability as “Low", meaning one incident is 
likely within 75-100 years; and 

• South County region representaƟves ranked probability as “Moderate", meaning one 
incident is likely within 35-75 years. 

This raƟng is lower (from High to Moderate and Low) than that in the previous NHMP. 

 National Flood Insurance Program (NFIP) 

Flooding can occur every year depending on rainfall, snowmelt or how runoff from development 
impacts streams and rivers. FEMA has mapped the 100 and 500-year floodplains in porƟons of Morrow 
County. This corresponds to a 1% and 0.2% chance of a certain magnitude flood in any given year. The 
100-year flood is the benchmark upon which the NaƟonal Flood Insurance Program (NFIP) is based.  

The NaƟonal Flood Insurance Program¬ (NFIP) was established in 1968 as a means of providing 
affordable flood insurance to the naƟon’s flood-prone communiƟes. The NFIP also seeks to reduce flood 
losses through regulaƟons that focus on building codes and “sound floodplain management.” Morrow 
County joined the NFIP on December 15, 1978. The County’s role as an NFIP community requires that 
the County implement and enforce the NFIP’s minimum floodplain management standards. The County 
has also parƟcipated in the Community RaƟng System (CRS) program historically, which offers discounts 
to flood insurance premiums for community members for acƟviƟes beyond the minimum standards that 



2024 Morrow County MJ NHMP  Page 129 

provide addiƟonal protecƟon to lives and properƟes. The County’s parƟcipaƟon in the CRS has been 
suspended pending the conclusion of the ongoing Community Assistance Visit (CAV) to which the 
County is currently subject. 

 Identification of Flood-Prone Areas - NFIP 
Flood maps and Flood Insurance Studies (FIS) are oŌen used to idenƟfy flood-prone areas. Morrow 
County joined the NFIP on April 1, 1981. Morrow County’s current FIRM effecƟve date is April 1, 1981, 
the FIRM EffecƟve date for Ione, Heppner and Lexington and December 18, 2007, for Boardman and 
Irrigon, shown in Table 45. FEMA has also conducted a number of CACs and CAVs, some of which are sƟll 
to be closed by FEMA, shown in Table 46. 

Table 45. Morrow County and City FIRM dates 

Community 
IniƟal Flood Boundaries 

IdenƟfied 
IniƟal FIRM IdenƟfied Current FIRM EffecƟve 

Morrow County Jan. 24, 1975 Apr. 1, 1981 Dec. 18, 2007 
Boardman Sep. 12, 1975 Dec. 18, 2007 Dec. 18, 2007 (M) 
Heppner Nov. 23, 1973 Apr. 1, 1981 Dec. 18, 2007 
Ione Nov. 22, 1974 Apr. 1, 1981 Dec. 18, 2007 
Irrigon Oct. 3, 1975 Dec. 18, 2007 Dec. 18, 2007 
Lexington Sep. 6, 1974 Apr. 1, 1981 Dec. 18, 2007 

Source: Federal Emergency Management Agency, NaƟonal Flood Insurance Program 
M: No ElevaƟon Determined - All Zone A, C and X 

Table 46. Morrow County and CiƟes CAC and CAV Dates 

Community CAC Date CAV Date 

Morrow County Sept. 2, 2021 
(being conducted by FEMA, not yet closed) Sep. 30, 1993 

Boardman May. 10, 2022 - 

Heppner Sept. 2, 2021 
(being conducted by FEMA, not yet closed) Nov. 5, 2002 

Ione Dec. 9, 2020 Sep. 23, 1993 
Irrigon None - 

Lexington Sept. 1, 2021 
(being conducted by FEMA, not yet closed) Sep. 23, 1993 

Source: Federal Emergency Management Agency, NaƟonal Flood Insurance Program ; CIS data provided by Oregon NFIP 
Coordinator, February 2024 

Local floodplain codes based on the NFIP regulaƟons (44 Code of Federal RegulaƟons [CFR] Chapter 1, 
SecƟon 60.3) require that all new construcƟon in floodplains must be elevated at or above base flood 
level. CommuniƟes parƟcipaƟng in the NFIP may adopt regulaƟons that are more stringent than those 
contained in 44 CFR 60.3, but not less stringent.61  Each city in Morrow County and the county itself 
employs someone to act as the floodplain manager whose job it is to apply those regulaƟons.  

 
61 The NaƟonal Flood Insurance Program (floodsmart.gov) 
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 Flood Insurance Rate Maps (FIRM) and Flood Insurance Studies (FIS) 
Floodplain maps are the basis for implemenƟng floodplain regulaƟons and for delineaƟng flood 
insurance purchase requirements. A Flood Insurance Rate Map (FIRM) is the official map produced by 
FEMA, which delineates Special Flood Hazard Areas (SFHA) in communiƟes where NFIP regulaƟons 
apply. FIRMs are also used by insurance agents and mortgage lenders to determine if flood insurance is 
required and what insurance rates should apply. 

Water surface elevaƟons are combined with topographic data to develop FIRMs. FIRMs illustrate areas 
that would be inundated during a 100-year flood, floodway areas, and elevaƟons marking the 100-year-
flood level. In some cases, they also include base flood elevaƟons (BFEs) and areas located within the 
500-year floodplain. 

Flood Insurance Studies and FIRMs produced for the NFIP provide assessments of the probability of 
flooding at a given locaƟon. FEMA conducted many Flood Insurance Studies in the late 1970s and early 
1980s. These studies and maps represent flood risk at the point in Ɵme when FEMA completed the 
studies. However, it is important to note that not all 100-year or 500-year floodplains have been 
mapped by FEMA.  

Figure 29. Floodplain SchemaƟc 

 
Source: US Army Corps of Engineers 

As of 2024, Morrow County (including NFIP participating incorporated cities) has 31 National Flood 
Insurance Program (NFIP) policies in force, with Heppner having 13 polices, the greatest number of policies 
among participating communities in Morrow County. Also, Heppner is the only community in Morrow 
County that is a member of the Community Rating System (CRS), in which they have a Class 9 rating.  

 NFIP Risk Assessment – Repetitive Loss Properties 
As of 2024, Morrow County (including NFIP parƟcipaƟng incorporated ciƟes) has 31 NaƟonal Flood 
Insurance Program (NFIP) policies in force, with Heppner having 13 polices, the greatest number of 
policies among parƟcipaƟng communiƟes in Morrow County (see Table 47). Also, Heppner is the only 
community in Morrow County that is a member of the Community RaƟng System (CRS), in which they 
have a Class 9 raƟng. 

The total value of flood insurance coverage for the enƟre County is just under $6 million. Morrow 
County has no RepeƟƟve Loss ProperƟes or Severe RepeƟƟve Loss ProperƟes. 



2024 Morrow County MJ NHMP  Page 131 

Table 47. NFIP Policies and Claims. 

Community 
Number of 

Policies 

Number of 
RepeƟƟve Loss 

ProperƟes 

Total 
Coverage 

Total Claims 
since 1978 

Total Paid 
Since 1978 

Morrow County 9 0 $2,208,000 2 $0 
Boardman 0 0 $0 0 $0 
Heppner 13 0 $2,222,000 2 $2,277 
Ione 9 0 $1,353,000 1 $1,790 
Irrigon 0 0 $0 0  $0 
Lexington 1 0 $148,000 3 $11,542 

Total 32 0 $5,931,000 8 $15,609 
Source:  ScoƩ Van Hoff, personal communicaƟon, February 2023; CIS data provided by Oregon NFIP Coordinator, February 2024 

 NFIP and Floodplain Ordinances and Requirements 
Morrow County manages floodplain development through their local floodplain ordinance. The Planning 
Department is the County’s lead work group that implements NFIP requirements and applicaƟon of 
Morrow County Revised Code SecƟon 3.100 – Floodplain Overlay. The local floodplain ordinance is 
based on the State of Oregon model flood zone ordinance and is in compliance with the Code of Federal 
RegulaƟons for the NFIP.  

The NFIP for the County is managed by Tamra MabboƩ, as well as Landon Jones. The NFIP for the ciƟes 
are managed by the following: 

 Boardman: Carla McLane (Planning Official) or Nancy Orellana (Associate Planner) 

 Heppner: John Doherty (City Manager) 

 Ione: Liz Peterson (City Recorder/Clerk) 

 Irrigon: Aaron Palmquist (City Manager) 

 Lexington: Autumn Crumpton (City Recorder) 

 
These administrators manage the floodplain management program for their community, oversees 
annual recerƟficaƟons with the Community RaƟng System Insurance Services Office (ISO) CRS Specialists 
and NFIP Community Assistance Visits with the Oregon Department of Land ConservaƟon and 
Development NFIP Coordinator. A Floodplain Manager for each city reviews all development acƟvity in 
the Special Flood Hazard Area prior to issuance of applicable permits.  

All projects within the County’s Special Flood Hazard Area are reviewed by Morrow County’s CerƟfied 
Floodplain Manager for development permit requirements, including substanƟal improvement/damage 
of exisƟng structures. Local officials determine if proposed work in a regulated SFHA or Interim Flood 
Hazard Area qualifies as a substanƟal improvement or repair of substanƟal damage as defined in SRC 
Chapter 601. The valuaƟons for all projects are included in the iniƟal development applicaƟon and 
reviewed at submiƩal. For major improvements to exisƟng structures, the applicant is noƟfied that 
addiƟonal informaƟon is needed to determine substanƟal improvement/damage (SI/SD). In general, the 
project architect compiles the informaƟon needed to make the determinaƟon based on guidance in the 
FEMA SubstanƟal Improvement/SubstanƟal Damage Desk Reference, DLCD and FEMA support. If work 
on an exisƟng structure consƟtutes substanƟal improvements or an exisƟng structure is determined to 
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be substanƟally damaged, then the exisƟng structure must be brought into compliance with NFIP 
requirements for new construcƟon. SRC Chapter 601 defines SI/SD as follows: 

SubstanƟal Improvement: Any reconstrucƟon, rehabilitaƟon, addiƟon, or other improvement of a 
structure, the cost of which equals or exceeds 50 % of the market value of the structure before the 
"start of construcƟon" of the improvement. This term includes structures which have incurred 
"substanƟal damage", regardless of the actual repair work performed. The term does not, however, 
include either: 

1) Any project for improvement of a structure to correct exisƟng violaƟons of state or local health, 
sanitary, or safety code specificaƟons which have been idenƟfied by the local code enforcement 
official and which are the minimum necessary to assure safe living condiƟons; or  

2) Any alteraƟon of a "historic structure," provided that the alteraƟon will not preclude the 
structure's conƟnued designaƟon as a "historic structure." 

 
SubstanƟal Damage: Damage of any origin sustained by a structure whereby the cost of restoring the 
structure to its before damaged condiƟon would equal or exceed 50 % of the market value of the 
structure before the damage occurred. 

AŌer a flood event, local building officials review flooded areas to determine areas that cannot be 
reoccupied and require a building permit for repairs. Based on the scope of repair work required, a 
substanƟal damage determinaƟon will be made in cooperaƟon with the local officials responsible for 
reviewing floodplain development acƟvity. Work on structures that are determined to be substanƟally 
damaged is considered to be substanƟal improvement regardless of the actual repair work performed. 

 Vulnerability Assessment 

The DOGAMI Risk Report for Morrow County projects that a 100-year flood (1% chance) would incur 
losses of approximately $10 million and cause damage to approximately 0.2% of total structures 
throughout the county. The analysis included loss esƟmates for four flood scenarios (10-, 50-, 100-, and 
500-year). The 100-year flood scenario is presented below because it is the standard probability that 
FEMA uses for regulatory purposes. 

Table 48. Countywide 100-Year Flood Result Summary 

  

Countywide 100-Year Flood Loss 
Number of 
Buildings 
Damaged 

Loss 
EsƟmate 

Loss 
RaƟo 

Damaged 
CriƟcal 

FaciliƟes 

PotenƟal 
Displaced 

PopulaƟon 

Morrow County 250 $10.3 million 0.2% 3 of 20 372 

Source: DOGAMI Morrow County Risk Report, 2024 

 Exposure and Loss Analysis Results 
In communiƟes where most residents are not within flood designated zones, the loss raƟo may not be as 
helpful as the actual replacement cost and number of residents displaced to assess the level of risk and 
impact from flooding. The Hazus-MH analysis also provides useful informaƟon for individual 
communiƟes so that planners can idenƟfy problems and consider which miƟgaƟng acƟviƟes will provide 
the greatest resilience to flooding. 
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The main flooding problems within Morrow County are primarily along Willow Creek and some of its 
tributaries as they flow through Heppner, Ione, and Lexington. The unincorporated county also has a 
high level of esƟmated damage (~$5 million) primarily from flooding occurring along Willow Creek and 
some of its tributaries. 

Separate from the Hazus-MH flood analysis, DOGAMI did an exposure analysis by overlaying building 
locaƟons on the 100-year flood extent. This analysis permiƩed an esƟmate of the number of buildings 
that are elevated above the level of flooding and the number of displaced residents. This was done by 
comparing the number of nondamaged buildings from Hazus-MH to the number of exposed buildings in 
the flood zone.  

A small proporƟon (3.8%) of Morrow County’s buildings were found to be within designated flood zones. 
Of the 324 buildings that are exposed to flooding, we esƟmate that 74 are above the height of the 100-
year flood. Based on this analysis the ciƟes of Heppner and Ione have the greatest number of potenƟally 
displaced residents (167 in Heppner and 152 in Ione) in the county with Lexington expecƟng 43 
potenƟally displaced residents. 

Table 49. Flood Loss EsƟmates (1% chance event) 

  
Total Number 
of Buildings 

Total EsƟmated 
Building Value ($) 

1% (100 year) Flood Scenario 

PotenƟally Displaced 
Residents 

Exposed Buildings 

Number Percent Number Percent 
Morrow County 8,480 4,271,375 372 2.9% 324 3.8% 

Boardman 1,214 823,077 0 0.0% 0 0.0% 
Heppner 797 229,967 167 14.1% 148 18.6% 
Ione 249 68,770 152 44.8% 103 41.4% 
Irrigon 867 217,274 0 0.0% 0 0.0% 
Lexington 212 55,260 43 18.1% 36 17.0% 

Unincorporated 5,141 2,877,028 9 0.2% 37 0.7% 
Source: DOGAMI Morrow County Risk Report, 2024 

 Critical Facility Vulnerability 
Table 50 provides an inventory of vulnerable critical facilities determined to be within the 1% flood zone. 
Elevating these exposed structures would reduce the potential damage sustained from flooding. 

Table 50. Flood Exposed CriƟcal FaciliƟes Inventory 

Exposed CriƟcal FaciliƟes - 100 Year Flood - 1% Annual Chance 

Community School Hospital Fire Responders 
Government 

Buildings 
Morrow County 1 0 1 1 

Heppner - - - 1 
Ione 1 - - - 
Lexington - - 1 - 

Source: DOGAMI Morrow County Risk Report, 2023 
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 Channel Migration Risk 
Channel migration was mapped along Willow Creek and Rhea Creek, many areas of which show a very high 
level of risk from Channel Migration. According to the DOGAMI Risk Report for Morrow County, Channel 
Migration is projected to affect a small number of buildings (a total of 79) in Heppner, Ione, Lexington, and 
portions of unincorporated Morrow County, with a concentration of residential structures in Heppner. The 
value of these exposed buildings is approximately $14.5 million dollars, which is approximately 0.3 % of the 
total County building value. 2 critical facilities are exposed (Heppner STP and Ione Community Chater 
School), and Channel Migration could potentially displace 84 residents. 

Based on the background and experience of the Morrow County NHMP Steering CommiƩee the group 
used the OEM-FEMA Methodology to conduct an HVA for North and South County areas that assessed 
the vulnerability of the community to flooding.  

• North County region representaƟves ranked vulnerability as “Low", meaning a flooding 
event would affect less than 1% of the populaƟon; and 

• South County region representaƟves ranked vulnerability as “Moderate", meaning a 
flooding event would affect between 1% and 10% of the populaƟon. 

This raƟng has remained the same for the North County since the previous NHMP. A separate ranking for 
the South County area is new during this 2024 update. 

DOGAMI Risk Report also evaluates Channel MigraƟon hazard areas and risk.  The Steering CommiƩee 
did not idenƟfy this as a hazard to address in this plan, however the results may be useful in considering 
the risk to buildings in Morrow County caused by the tendance of rivers to migrate.  The data indicates 
that 79 buildings valued at $14.5 million may be exposed in the county, with two of twenty criƟcal 
faciliƟes potenƟally exposed to this hazard, a school in Ione and a government building in Heppner.  
Heppner is at the highest risk with 3.3% of the city’s buildings exposed followed by Ione with 1.7% of 
that city’s buildings exposed to the effects of potenƟal channel migraƟon. This represents some 
residenƟal structures along Willow Creek and Rhea Creek which are at risk from channel migraƟon. For 
further informaƟon, consult the complete MHRA included in Appendix E.  
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Landslide  
Landslide Risk Ranking Summary 

Probability Updates Made 

North County: Low 

  -2016 NHMP rated Probability as High 
 -2016 NHMP rated Vulnerability as Low 

- DOGAMI Risk Report for Morrow County for 
Landslide 

South County: Moderate 

Vulnerability 

North County: Low 

South County: Moderate 

One of the most common and devastaƟng geologic hazards in Oregon is landslides. Average annual 
repair costs for landslides in Oregon exceed $10 million and individual severe winter storm losses can 
exceed $100 million.62 As populaƟon growth conƟnues to expand and development into landslide 
suscepƟble terrain occurs, greater losses are likely to result. 

 Characteristics 
Landslides are downhill movements of rock, debris, or soil mass. The size and severity of a landslide 
usually depends on the geology of the area, as does the iniƟal cause of the landslide. Landslides vary 
greatly in their volume of rock and soil, the length, width, and depth of the area affected, frequency of 
occurrence, and speed of movement. Some characterisƟcs that determine the type of landslide are 
slope of the hillside, moisture content, and the nature of the underlying materials.  

Different types of landslides occur depending on the type of origin, failure and their composiƟon and 
characterisƟcs. However, they are typically broken down into two categories: (1) rapidly moving, and (2) 
slow moving. Rapidly moving landslides present the greatest risk to human life, and people living in or 
traveling through areas prone to rapidly moving landslides are at increased risk of serious injury.  

Slow moving landslides that move downhill slowly are said to “creep”, as its movements are oŌen slow 
and shallow enough to anƟcipate its arrival and manage it with adequate effort. Slow moving landslides 
can occur on relaƟvely gentle slopes and can cause significant property damage but are far less likely to 
result in serious injuries than rapidly moving landslides. 

Rapidly moving landslides are those that can happen rapidly and result in all the soil and rocks on a 
hillside to be stripped off and filling up the area at the boƩom of the slope. Washouts caused by erosion 
can occur in Morrow County and occur when ditches or culverts beneath hillside roads become blocked 
with debris. If the ditches are blocked, run-off from slopes is inhibited during periods of precipitaƟon. 
This causes the run-off water to collect in soil, and in some cases, cause a slide. 

There are several different types of landslides, both slow and rapid (see Table 51):  

 
62 DOGAMI, “Landslide Loss EsƟmaƟon Pilot Project in Oregon”, 2002 
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Table 51. DescripƟon of Types of Landslides 

 
Source: Federal Emergency Management Agency; Oregon Department of Geology and Mineral Industries 

 Location and Extent 
Landslides are typically triggered by periods of heavy rainfall or rapid snowmelt, as well as earthquakes, 
volcanic acƟvity, and excavaƟons. Certain geologic formaƟons are more suscepƟble to landslides than 
others, and landslides on steep slopes are more dangerous because their movement can be rapid. 
Although landslides are a natural geologic process, the incidence of landslides and their impacts on 
people can be exacerbated by human acƟviƟes. Grading for road construcƟon and development can 
increase slope steepness and decrease the stability of a hill slope by adding weight to the top of the 
slope, as well as removing support at the base of the slope, and increasing water content. Other human 
acƟviƟes affecƟng landslides include excavaƟon, drainage and groundwater alteraƟons, changes in 
vegetaƟon, as well as burn scares leŌ from wildfires. 
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Landslides that most oŌen occur in Morrow County are due to rain events and are generally not 
significant enough to block traffic. However, along Rhea Creek and Willow Creek Roads, landslide events 
have been most numerous and have been known to temporarily block traffic. 

For Morrow County, many potenƟal areas for a landslide are in hilly-forested areas (Figure 30). 
Landslides in these areas may damage or destroy some Ɵmber and impact logging roads. Many of the 
major highways in Morrow County are at risk of landslides at one or more locaƟons with a high potenƟal 
for road closures and damage to uƟlity lines. Especially in the eastern porƟons of the County, with a 
limited redundancy of road network, such road closures may isolate communiƟes.
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Figure 30. Landslide SuscepƟbility Map of Morrow County, Oregon 



2024 Morrow County MJ NHMP  Page 139 

The Oregon Department of Geology and Mineral Industries (DOGAMI) has been acƟve in developing 
maps and collecƟng data on hazard risk. The final products might be useful for local geologists, 
engineers, planners, and policy makers interested in addressing landslide hazards. One of these products 
is the Statewide Landslide InformaƟon Database for Oregon (SLIDO). SLIDO is a compilaƟon of landslides 
in Oregon that have been idenƟfied on published maps which allow users to view informaƟon on 
locaƟon, type, and other aƩributes related to idenƟfied landslides in the area. 

Landslides can affect utility services, transportation systems, and critical facilities. Utilities, including 
potable water, wastewater, telecommunications, natural gas, and electric power are all essential to service 
community needs, and the loss of electricity has the most widespread impact on other utilities and on the 
whole community. Natural gas pipes may also be at risk of breakage from landslide movements as small as 
a few inches. These disruptions of infrastructure, roads, and critical facilities can have a long-term effect on 
the economy of the local community, as well as its ability to return to normal operation. 

Table 52 shows landslide suscepƟbility exposure for Morrow County and its incorporated ciƟes. 
Approximately 20% of the County land has high or very high landslide suscepƟbility exposure. Morrow 
County ciƟes have a wide range of landslide exposure suscepƟbility (the highest in Hepper with 21.9% to 
the lowest in Irrigon with 0.2%). 

Table 52. Landslide SuscepƟbility Exposure of Morrow County 

  Sq Ft 
Landslide SuscepƟbility Exposure,% 

Low Moderate High Very High 
Morrow County 56,628,190,492 43.8% 35.9% 20.1% 0.2% 

Boardman 112,562,441 87.0% 12.2% 0.8% 0.0% 
Heppner 34,307,735 21.4% 56.7% 21.9% 0.0% 
Ione 18,907,066 48.2% 33.9% 17.8% 0.0% 
Irrigon 44,926,107 87.4% 12.5% 0.2% 0.0% 
Lexington 12,483,669 56.8% 39.5% 3.7% 0.0% 

Source: DOGAMI Morrow County Risk Report, 2023 

Note that even if a County or city has a high percentage of area in a high or very high landslide exposure 
susceptibility zone, this does not mean there is a high risk, as risk is the intersection of hazard and assets. 

 History 
Landslides may happen at any Ɵme of the year. Debris flows and landslides are a very common 
occurrence in hilly areas of Oregon, including porƟons of Morrow County. Many landslides occur in 
undeveloped areas and thus may go unnoƟced or unreported. For example, DOGAMI conducted a 
statewide survey of landslides from four winter storms in 1996 and 1997 and found 9,582 documented 
landslides, with the actual number of landslides esƟmated to be many Ɵmes the documented number. 
For the most part, landslides become a problem only when they impact developed areas and have the 
potenƟal to damage buildings, roads, or uƟliƟes.  

Many landslides are difficult to miƟgate, parƟcularly in areas of large historic movement with weak 
underlying geologic materials. As communiƟes conƟnue to modify the terrain and influence natural 
processes, it is important to be aware of the physical properƟes of the underlying bedrock as it, along 
with climate, dictates hazardous terrain. 
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Morrow County has had a history of landslides occurring in the area, primarily along the northern part of 
Willow Creek. A large proporƟon of these landslides are rockfall landslides.63 

 Landslide Hazard Assessment 
 Probability Assessment 

The probability of rapidly moving landslide occurring depends on a number of factors, including 
steepness of slope, slope materials, local geology, vegetaƟve cover, human acƟvity, and water. There is 
a strong correlaƟon between intensive winter rainstorms and the occurrence of rapidly moving 
landslides (debris flows). Consequently, the NaƟonal Weather Service tracks storms during the rainy 
season, monitors rain gauges and snow melt and issues warnings as condiƟons warrant.  

Geo-engineers with DOGAMI esƟmate widespread landslides about every 20 years; landslides at a local 
level can be expected every two or three years.  

The OCCRI Future Climate ProjecƟons Morrow County, Oregon report states that as the occurrence and 
intensity of extreme and heavy precipitaƟon increases, the risk of landslides increases.64 Landslides are 
oŌen triggered when heavy rainfall saturates soil, they can also be exacerbated by logging acƟvity, road 
construcƟon, and the damage resulƟng from previous wildfire events. 

Based on the background and experience of the Morrow County NHMP Steering CommiƩee the group 
used the OEM-FEMA Methodology to conduct an HVA that assessed the probability of both regions to 
experiencing a landslide: 

 North County region probability has “Low", meaning one incident is likely within a 75-to-100-
year period; and 

 South County region probability has “High", meaning one incident is likely within a 10-to-35-
year period. 

 
This raƟng has remained the same for the South County since the previous NHMP. A separate ranking 
for the North County area is new during this 2024 update. 

 Vulnerability Assessment 

Vulnerability assessments assist in predicting how different types of property and population groups will 
be affected by a hazard. Population and property value impacts from future landslide occurrences can be 
assessed by analyzing parcel specific data at the city or county level. By using parcel-specific assessment 
data on land use and structures, specific landslide-prone and debris flow prone locations can be identified. 

Landslides can occur on their own or in conjuncƟon with other hazards, such as flash flooding. 
Depending upon the type, locaƟon, severity, and area affected, severe property damage, injuries and 
loss of life can be caused by landslide hazards. Landslides can damage or temporarily disrupt uƟlity 
services, block off or damage roads, criƟcal lifeline services such as police, fire, medical, uƟlity and 
communicaƟon systems, and emergency response.  

 
63 Statewide Landslide InformaƟon Database for Oregon (SLIDO), DOGAMI 
64 OCCRI, Future Climate ProjecƟons Morrow County, 2023 
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Utilities, including potable water, wastewater, telecommunications, natural gas, and electric power are all 
essential to service community needs, and communities may suffer immediate damage and loss of service. 
Loss of electricity has the most widespread impact on other utilities and on the whole community. Natural 
gas pipes may also be at risk of breakage from landslide movements as small as an inch or two. Disruption 
of infrastructure, roads, and critical facilities may also have a long-term effect on the economy. 

Roads and bridges are subject to closure during landslide events. Because many Morrow County 
residents, parƟcularly those who are living in rural areas, are dependent on roads and bridges for travel 
to work or for services only available in urban areas, delays and detours are likely to have an economic 
impact on county residents and businesses. To evaluate landslide miƟgaƟon for roads, the community 
can assess the number of vehicle trips per day, detour Ɵme around a road closure, and road use for 
commercial traffic or emergency access.  

Lifelines and criƟcal faciliƟes should remain accessible if possible, during a natural hazard event. The 
impact of closed transportaƟon arteries may be increased if the closed road or bridge is a criƟcal lifeline 
to hospitals or other emergency faciliƟes. Therefore, inspecƟon and repair of criƟcal transportaƟon 
faciliƟes and routes is essenƟal and should receive high priority. Losses of power and phone service are 
also potenƟal consequences of landslide events. Due to heavy rains, soil erosion in hillside areas can be 
accelerated, resulƟng in loss of soil support beneath high voltage transmission towers in hillsides and 
remote areas. Flood events can also cause landslides, which can have serious impacts on gas lines. 

The 2023 Multi-Hazard Risk Report for Morrow County provides a landslide exposure analysis. The 
exposure analysis calculates the number of buildings, their value, and associated populations exposed to 
the various landslide susceptibility scenarios. Determining landslide susceptibility, or the likelihood that a 
landslide would occur in an area, depends on the slope, surficial geology, soil type, and the presence of 
pre-existing landslides. Additionally, changing climate, precipitation patterns, land use, wildfire events, and 
land and forest management strategies may increase or decrease the susceptibility to landslides. DOGAMI 
analyzed areas of landslide susceptible to the following scenarios: medium, high, and very high. The 
landslide susceptibility scenarios are defined based on the influence of several factors on slope stability. 

Table 53shows the summary projecƟons from the DOGAMI MulƟ-hazard Risk Report for Morrow County 
for landslide exposure based on the combinaƟon of high and very high landslide suscepƟbility. The 
DOGAMI report states that a landslide between high and very high landslide suscepƟbility would incur 
losses of approximately $140.3 million and cause damage to over 550 structures throughout the County, 
which would incur financial losses of approximately 3.3% of the total building value. 

Table 53. Landslide SuscepƟbility Result Summary 

  

Countywide Landslide Exposure (High and Very High suscepƟbility) 

Number of 
Exposed 
Buildings 

Exposure 
Value 

Percentage 
of Exposure 

Value 

CriƟcal 
FaciliƟes 
Exposed 

PotenƟal 
Displaced 

PopulaƟon 
Morrow County 551 $140.3 million 3.3% 1 of 20 543 

Source: DOGAMI Morrow County Risk Report, 2023 

Heppner and Lexington are exposed to the greatest level of landslide risk (Table 54). Development in areas 
of moderate to steep slopes or at the base of steep slopes is at greater risk. Countywide, over 6% of 
buildings are in areas that are subject to high or very high susceptible to landslides. Almost 14% of 
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buildings in Heppner are in areas of very high suscepƟbility to landslides. The value of these exposed 
buildings in this communiƟes total over $3 million. 

Table 54. Landslide Exposure Analysis 

  
Total 

Number of 
Buildings 

Total Building 
Value ($ in 
thousands) 

Landslide SuscepƟbility 

Exposed Buildings 
(High and Very High) 

Value of Loss 

Number Percent Value ($) Loss RaƟo 

Morrow County 8,480 4,271,375 551 6.5% 140,321 3.3% 
Boardman 1,214 823,077 0 0.0% 0 0.0% 
Heppner 797 229,967 111 13.9% 30,944 13.5% 
Ione 249 68,770 5 2.0% 1,997 2.9% 
Irrigon 867 217,274 2 0.2% 775 0.4% 
Lexington 212 55,260 10 4.7% 1,538 2.8% 

Unincorporated 5,141 2,877,028 423 8.2% 105,067 3.7% 
Source: DOGAMI Morrow County Risk Report, 2023 

 Critical Facility Vulnerability 

Table 55 provides an inventory of vulnerable criƟcal faciliƟes that were determined to be exposed to the 
high and very high landslide suscepƟbility scenario.  

Table 55. Landslide Exposed CriƟcal FaciliƟes Inventory 

Exposed CriƟcal FaciliƟes - High and Very High Landslide SuscepƟbility 

Community School Hospital Fire Responders 
Government 

Buildings 
Morrow County 1 0 0 0 

Heppner 1 - - - 
Source: DOGAMI Morrow County Risk Report, 2023 

Noted areas of significant vulnerability include buildings in the communiƟes and unincorporated county 
along Route 74 along Willow Creek and Route 74 where there are many debris flow deposits indicaƟng 
potenƟal for reacƟvated debris flows to impact important transportaƟon routes in the county.   

Based on the background and experience of the Morrow County NHMP Steering CommiƩee the group 
used the OEM-FEMA Methodology to conduct an HVA that assessed the vulnerability of both regions to 
Landslide: 

 North County region vulnerability is “Low", meaning <1% of the region’s populaƟon and 
property would be affected by a major landslide emergency or disaster; and 

 South County region vulnerability is “Moderate", meaning 1-100% of the region’s populaƟon 
and property would be affected by a major landslide emergency or disaster. 

 
This raƟng has remained the same for the North County since the previous NHMP. A separate ranking 
for the South County area is new during this 2024 update. 
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Volcanic Event 
Volcanic Event Risk Ranking Summary 

Probability Updates Made 

North County: Low 

 -2016 NHMP rated Probability as Low 
 -2016 NHMP rated Vulnerability as Low 

South County: Low 

Vulnerability 

North County: High 

South County: Low 

 

 Characteristics 
The Pacific Northwest lies within the “ring of fire,” an area of very acƟve volcanic acƟvity surrounding 
the Pacific Basin. Volcanic erupƟons occur regularly along the ring of fire, in part because of the 
movement of the Earth’s tectonic plates. The Earth’s outermost shell, the lithosphere, is broken into a 
series of slabs known as tectonic plates. These plates are rigid, but they float on a hoƩer, soŌer layer in 
the Earth’s mantle. As the plates move about on the layer beneath them, they spread apart, collide, or 
slide past each other. Volcanoes occur most frequently at the boundaries of these plates, and volcanic 
erupƟons occur when the hoƩer, molten materials (or magma) rise to the surface. In Oregon, volcanic 
acƟvity can be found along the Cascade Range, which was formed by the Juan de Fuca plate sinking 
beneath the North American plate.65 

The primary threat to lives and property from acƟve volcanoes is from violent erupƟons that unleash 
tremendous blast forces, generate mud and debris flows, and produce flying debris and ash clouds. The 
immediate danger area in a volcanic erupƟon generally lies within a 20-mile radius of the blast site. The 
locaƟon of Morrow County means volcanic erupƟons only pose one real threat: ash fall. As a result, only 
ash fall will be discussed in terms of volcanic hazards. 

 Ash Fall 

One of the most serious hazards from an erupƟon is the rock and dust-sized ash parƟcles—called 
tephra—blown into the air. The tephra can travel enormous distances and are a serious by-product of 
erupƟons. Within a few miles of the vent, the main tephra hazards include high temperatures as well as 
the risk of being buried and being hit by falling fragments. Within twelve miles, tephra may set fire to 
forests and flammable structures.  

According to the 2020 Oregon NHMP, during an eruption, the ash fall deposition is controlled by the 
prevailing wind direction. The predominant wind pattern over the Cascades is westerly, and previous 
eruptions seen in the geologic record have resulted in most ash fall drifting to the east of the volcanoes.66 

 
65 Natural Hazards MiƟgaƟon Planning : Natural Hazards, 2020, DLCD State of Oregon 
66 Ibid. 
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Volcanic ash can contaminate water supplies, cause electrical storms, create health problems, and 
collapse roofs. 

 Location and Extent 
The eastern boundary of the Cascade Range is within 150 miles of Morrow County and the western 
boundary of Hood River and Wasco counties coincide with the Cascade Range. Several of their 
communities are very close to Mt. Hood, a well-known volcanic peak. In addition, both counties are less 
than 100 miles from Mt. St. Helens, and Mt. Adams in Washington State, two prominent volcanoes. The 
principal risks from these mountains include air borne tephra (ash), lahars, and pyroclastic flows from a 
Mt. Hood eruption. The primary risks from Mt. St. Helens and Mt. Adams, separated by distance and the 
Columbia River, include air borne tephra and the possibility of lahars reaching the Columbia River. 

The Cascade Range has been an acƟve volcanic area for about 36 million years as a result of the 
convergence between the North American and Juan de Fuca crustal plates. According to most 
interpretaƟons, volcanism in the Cascades has been disconƟnuous in Ɵme and space, with the most 
recent episode of acƟvity beginning about 5 million years ago and resulƟng in more than 3,000 vents. 
This acƟvity is observable today as scienƟsts closely monitor ongoing acƟvity at Mount. St. Helens in 
Washington, the South Sister in Oregon, and other locaƟons. If any of these volcanoes erupted, there 
would be a possibility of ash that could affect air and water quality. 

Morrow County infrastructure and development could be severely impacted by volcanic ash falls derived 
from regional volcanic acƟvity. The extent of damage from these hazards depends on the distance from 
the volcano, vent locaƟon, and type of hazardous events that occur during an erupƟon. 

ScienƟsts use wind direcƟon to predict areas that might be affected by volcanic ash; during an erupƟon 
that emits ash, the ash fall deposiƟon is controlled by the prevailing wind direcƟon. The predominant 
wind paƩern over the Cascades originates from the west and previous erupƟons seen in the geologic 
record have resulted in most ash fall driŌing to the east of the volcanoes. Regional tephra fall shows the 
annual probability of ten cenƟmeters or more of ash accumulaƟon from Pacific Northwest volcanoes. 
Figure 31 depicts the potenƟal and geographical extent of volcanic ash fall more than ten cenƟmeters 
from a large erupƟon of Mt. St. Helens. AddiƟonally, Lassen Peak and Mount Shasta are acƟve and 
potenƟally acƟve volcanoes, respecƟvely located in northern California. The proximity of these volcanic 
features suggests that, in the rare event of an erupƟon, Morrow County could be affected by ash fall and 
other air quality impacts. 
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Figure 31. Regional Tephra-fall Maps 

 
Source: USGS Volcano Hazards in the Mount Jefferson Region, Oregon 

 History 
Volcanoes in the Cascade Range have been erupƟng for hundreds of thousands of years. All the Cascade 
Range volcanoes are characterized by long periods of quiescence and intermiƩent acƟvity. These 
characterisƟcs make predicƟons, recurrence intervals, or probability very difficult to ascertain. 

As evidenced by all of the basalt that underlies Morrow County, this region has been mightily influenced by 
volcanic activity. Despite the scary image of liquid basalt flowing over the central basin area, there has 
been no such activity since more than 15 million years ago. Today, any risk to Morrow County is perceived 
as coming from the volcanic Cascade Range to the west. There is no history of volcanic impacts in Morrow 
County, although volcanic history in the wider region, notably the Mt. St. Helens eruption in 1980, does 
show that a volcano could affect the County if a volcano in the Cascade Range erupted. 

Table 56 presents the history of volcanic activity that affected Morrow County over the past 20,000 years. 
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Table 56. Historic Volcanic AcƟvity AffecƟng Morrow County 

Date LocaƟon DescripƟon 

20,000 to 13,000 YBP 
Polallie ErupƟve episode, Mount 
Hood 

Lava dome, pyroclasƟc flows, 
lahars, tephra 

About 7,700 YBP Parkdale, north-central Oregon ErupƟon of Parkdale lava flow 

About 1,500 YBP 
Timberline erupƟve period, Mount 
Hood 

Lava dome, pyroclasƟc flows, 
lahars, tephra 

1760-1810 
Crater Rock/Old Maid Flat on 
Mount Hood 

PyroclasƟc flows in upper White 
River; lahars in Old Maid Flat; dome 
building at Crater Rock 

1859-1865 Crater Rock on Mount Hood Steam explosions and tephra falls 

1907 (?) Crater Rock on Mount Hood Steam explosions 

Source: State of Oregon Natural Hazard MiƟgaƟon Plan, 2020;  
Note: YBP is Years Before Present 

 Volcanic Event Hazard Assessment 
 Probability Assessment 

Because geologic history is fragmentary for these volcanoes, the probability of future explosive 
erupƟons is difficult to esƟmate. Only two explosive episodes have occurred at the South Sister since the 
ending of the ice age (about 12,000 years ago). Given the fragmentary record, the annual probability of 
the South and Middle Sister entering a new period of erupƟve acƟvity has been esƟmated from one in 
several thousand to 1 in 10,000.67 

Similar difficulƟes complicate predicƟons of future erupƟons at Mount Jefferson. There have been four 
erupƟve episodes since the end of the ice age (within the last 20,000 years). Such a frequency suggests 
an annual probability of about 1 in 4,000 to 1 in 3,000.68 

Although the science of volcano predicƟons is improving, it remains challenging to predict a potenƟal 
volcanic event. Ash fall, which will be the greatest impact, will impact the enƟre County. Impacts will be 
felt hardest by property managers (ranches, farmers, etc.) and by those relying upon clean surface water 
(for drinking water producƟon and irrigaƟon). 

Based on the background and experience of the Morrow County NHMP Steering CommiƩee the group 
used the OEM-FEMA Methodology to conduct an HVA that assessed the probability of both regions to 
experiencing a Volcanic Event: 

 North County region probability ranked "Low", meaning one incident is likely within a 75-to-
100-year period; and 

 
67 Tsunamis generated by subaerial mass flows, 2003, Walder et al. 
68 Ibid. 
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 South County region probability ranked "Moderate", meaning one incident is likely within a 35-
to-75-year period. 

This raƟng has remained the same for the North County since the previous NHMP. A separate ranking 
for the South County area is new during this 2024 update. 

 Vulnerability Assessment 

The U.S. Geological Survey (USGS) lists the threat potenƟal of volcanoes. According to the USGS there are 
nine volcanoes with Very High or High threat potenƟals in Oregon and Washington (listed here in order 
of threat potenƟal): Mount St. Helens, Mount Rainier, Mount Hood, Three Sisters, Newberry, Mount 
Baker, Glacier Peak, Crater Lake, and Mount Adams (High).69 

The primary threat to lives and property from acƟve volcanoes is from violent erupƟons that unleash 
tremendous blast forces, generate mud and debris flows (lahars), or produce flying debris and ash clouds. 
Volcano hazards are divided into proximal (near the volcano) and distal (far from the volcano). 

Morrow County’s proximity to a number of Cascade Range volcanoes places the region at risk from ash 
fallout originaƟng from such an event. The greatest vulnerability the County faces from ash fall is the 
threat imposed on the possible health repercussions to residents with an emphasis on respiratory issues 
and the impact on infrastructure. 

Based on the background and experience of the Morrow County NHMP Steering CommiƩee the group 
used the OEM-FEMA Methodology to conduct an HVA that assessed the vulnerability of both regions of 
experiencing a Volcanic Event: 

 North County region vulnerability is “High", meaning more than ten (10)% of the region’s 
populaƟon and property would be affected by a major a volcanic event emergency or disaster; 
and 

 South County region vulnerability is “Low", meaning less than one (1)% of the region’s 
populaƟon and property would be affected by a major volcanic event emergency or disaster. 

 
This raƟng has remained the same for the South County since the previous NHMP. A separate ranking 
for the North County area is new during this 2024 update. 

  

 
69 Ewert, J.W., Diefenbach, A.K., and Ramsey, D.W., 2018, 2018 update to the U.S. Geological Survey naƟonal 
volcanic threat assessment: U.S. Geological Survey ScienƟfic InvesƟgaƟons Report 2018-5140. 
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Wildfire  
Wildfire Risk Ranking Summary 

Probability Updates Made 

North County: High 
  -2016 NHMP rated Probability as High 

 -2016 NHMP rated Vulnerability as Medium 
- History updated to account for recent wildfires 

- DOGAMI Risk Report for Morrow County for Wildfire 
- Community Wildfire SuscepƟbility Issues Updated 

South County: High 

Vulnerability 

North County: Low 

South County: High 

Wildfire is a serious threat to the well-being and quality of life in Morrow County. While fires are a 
natural part of the ecosystem in Oregon, Morrow County, along with much of eastern Oregon, has had 
experience with wildfires in the past.  

Wildfires can present a substanƟal hazard to life and property in growing communiƟes, especially those 
expanding into previously wildland areas, which is known as the wildland urban interface (WUI). There is 
potenƟal for severe losses due to development in the WUI areas in Morrow County.  

Morrow County’s Community Wildfire ProtecƟon Plan was promulgated in 2019 and substanƟally forms 
the basis of this secƟon.70 

 Characteristics 
Wildfires occur in areas with large amounts of flammable vegetaƟon or structures that require a 
suppression response due to uncontrolled burning. Fire is an essenƟal part of Oregon’s ecosystem but 
can also pose a serious threat to life and property, parƟcularly in the state’s growing rural communiƟes. 
The increase in residenƟal development in interface areas has resulted in greater wildfire risk. Fire is a 
natural process that significantly contributes to ecological health. However, due to decades of fire 
suppression and exclusion policies and pracƟces across a wide range of ecological systems, including 
forests and non-treed environments such as grass fields and sage brush steppes, have become 
overgrown with vegetaƟon, creaƟng ample fuel conducive for potenƟal catastrophic wildfires to occur. 

In the heavily forested area, the forests present a conƟnuous fuel supply both verƟcally, in small, thin 
trees and dead branches (ladder fuels), and horizontally, in an abundance of dead and downed material 
on the forest floor. When a fire ignites in such a forest, the dead branches, sƟcks, twigs, and other 
material increase fire intensity and, with ladder fuels present, provide great opportunity for the fire to 
reach the forest canopy, resulƟng in a stand-killing crown fire. These condiƟons also affect the means in 
which prescribed fire and fuels treatment are applied to the landscape. 

Current climate condiƟons, especially in drought years, influence the frequency, intensity, duraƟon, and 
extent of fire. Summers are dry and lightning prone because a Pacific coast high-pressure system 
typically blocks precipitaƟon for much of the season. In the upper elevaƟons, where temperatures are 
low and rainfall is high, fires are less frequent than in the valleys. Larger climaƟc factors such as long-

 
70 Morrow County 2019 Community Wildfire ProtecƟon plan (CWPP) 
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term global variaƟons related to El Niño or to sunspot cycles also influence fire regimes, but this 
influence is confounded by local climaƟc variaƟons, recent land management acƟviƟes, and burns. 

The following factors contribute significantly to wildfire behavior and increased wildfire risk. 

 The Wildland Urban Interface (WUI) 

One challenge Morrow County faces regarding the wildfire hazard is from the increasing number of 
homes built on the urban/rural fringe compared to thirty years ago. Since the 1970s, Oregon's growing 
populaƟon has expanded further and further into wildland and previously undeveloped resource lands 
including forestlands, minimizing the space between developed areas and vegetaƟon (see Figure 32). 
The “interface” between urban and suburban areas and the resource lands created by this expansion 
has produced a significant increase in threats to life and property from fires and has pushed exisƟng fire 
protecƟon systems beyond original or current design and capability. Furthermore, human acƟviƟes 
increase the incidence of fire igniƟon and potenƟal damage. 

Figure 32. Wildland Urban Interface Zones in Morrow County 

 

Source: Morrow County 2019 Community Wildfire ProtecƟon plan (CWPP) 
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Certain condiƟons increase the risk of significant interface fires. The most common condiƟons include 
hot, dry, and windy weather; the inability of fire protecƟon forces to contain or suppress the fire; the 
occurrence of mulƟple fires that overwhelm commiƩed resources; and the presence of a large fuel load 
(dense vegetaƟon). Once a fire has started, several condiƟons influence its behavior, including fuel, 
topography, weather, drought, and development.  

 Fuel 

Fuel is the material that feeds a fire and is a key factor in wildfire behavior. Fuel is classified by volume 
and by type. Volume is described in terms of “fuel loading,” or the amount of available vegetaƟve fuel. 
Oregon, a western state with prevalent conifer, brush, and rangeland fuel types, is subject to more 
frequent wildfires than other regions of the naƟon. An important element in understanding the danger 
of wildfire is the availability of diverse fuels in the landscape, such as natural vegetaƟon, manmade 
structures, and combusƟble materials. A house surrounded by brushy growth rather than cleared space 
allows for greater conƟnuity of fuel and increases the fire’s ability to spread. The accumulaƟon of fuels 
around residenƟal homes enables high intensity fires to flare and spread rapidly. Because of the many 
different possible “fuels” found in the interface landscape, firefighters have a difficult Ɵme predicƟng 
how fires will react or spread. 

 Topography 

Topography influences the movement of air, thereby impacƟng a fire’s course. For example, wildfire 
moves faster uphill due to the direcƟon of ambient winds. If the percentage of uphill slope doubles, the 
rate of spread in wildfire will likely double. Gulches and canyons can funnel air and act as chimneys, 
which intensifies fire behavior and causes the fire to spread faster. Solar heaƟng of dry, south-facing 
slopes produces upslope draŌs that can complicate fire behavior. Unfortunately, hillsides with 
hazardous topographic characterisƟcs are also desirable residenƟal areas in many communiƟes. This 
underscores the need for wildfire hazard miƟgaƟon and increased educaƟon and outreach to 
homeowners living in interface areas. 

 Weather 

Weather paƩerns combined with certain geographic locaƟons can create a conducive climate for 
wildfire acƟvity. Areas where annual precipitaƟon is less than 30 inches per year are extremely fire 
suscepƟble. High-risk areas in Oregon share a hot, dry season in late summer and early fall when high 
temperatures and low humidity favor fire acƟvity. Predominant wind direcƟons may guide a fire’s path. 

 Drought 

Recent concerns about the effects of climate change, parƟcularly drought, are contribuƟng to concerns 
about wildfire vulnerability. Unusually dry winters, or significantly less rainfall than normal, can lead to 
relaƟvely drier condiƟons, and leave reservoirs and water tables lower. Drought leads to problems with 
irrigaƟon, and may contribute to addiƟonal fires, or addiƟonal difficulƟes in fighƟng fires.  

 Human Causes 

Human-caused wildfire is a growing concern, as the number of human-caused wildfires has grown 
significantly. Oregon has seen hundreds of fires started due to arson, debris burning, equipment use, 
recreaƟonal acƟviƟes, and smoking. As more people are interacƟng with the wildland in some way and 
there is a growing interest in outdoor acƟviƟes, the risk of human-caused wildfire grows. 
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 Location and Extent 
Wildfire poses a risk across the enƟre County, and is only exacerbated by development in WUI areas and 
the impact of climate change on climaƟc regimes. Fire suscepƟbility throughout the County dramaƟcally 
increases in late summer and early autumn as summer thunderstorms with lightning strikes increases 
and vegetaƟon dries out, decreasing plant moisture content and increasing the raƟo of dead fuel to 
living fuel. However, various other factors, including humidity, wind speed and direcƟon, fuel load and 
fuel type and topography can contribute to the intensity and spread of wildland. In addiƟon, common 
human causes of wildfires include arson and negligence from various human acƟviƟes. 

Each region in Morrow County experiences the risk of wildfire differently due to varying topography, 
development and vegetaƟon as seen in Figure 34.  This map of Overall Wildfire Risk shows the product 
of the likelihood and consequence of wildfire on all mapped highly valued resources and assets 
combined: criƟcal infrastructure, developed recreaƟon, housing unit density, seed orchards, sawmills, 
historic structures, Ɵmber, municipal watersheds, vegetaƟon condiƟon, and terrestrial and aquaƟc 
wildlife habitat. This dataset considers the likelihood of wildfire >250 acres (likelihood of burning), the 
suscepƟbility of resources and assets to wildfire of different intensiƟes, and the likelihood of those 
intensiƟes. Figure 35 focuses on the likelihood or burn probability alone without considering what assets 
could be impacted. 

 North County 

The northern region of the County contains most of the County's economic infrastructure, including the 
Port of Morrow with its associated industries, Bonneville Power AdministraƟon power lines, natural gas 
pipelines, and many more. The potenƟal for wildfire in this porƟon of the County is less than the rest of 
the County for the following reasons: The farms and fields are irrigated, which means that water is 
available to keep the crops green and to lessen the ability of wildfire to spread and the area is more 
populated and contains two fire protecƟon districts to respond to fires in the undeveloped shrub-steppe 
regions of the County. The ability of firefighters to protect this porƟon of the County is hampered, 
however, by the limited transportaƟon network, which does not allow for quick coverage of the 
undeveloped areas of this porƟon of the County. 

 Central County 

In the middle of the County, precipitaƟon is too low for tree growth without the support of irrigaƟon. 
Nevertheless, the fire protecƟon districts respond to fires in this area more than in the forested 
southern region. The middle region of the County is mostly dry land ranges for the pasture of caƩle and 
dryland wheat. The local fire protecƟon districts most oŌen respond to wildfires that were a result of a 
lightning strike, with less response when due to a human cause. The fires generally burn rangeland, 
ConservaƟon Reserve Program (CRP) fields, and pastures. Heppner, Lexington, and Ione are located 
within this area. 

 South County  

The southern region of the County is forested in the southeast corner of the County within the UmaƟlla 
NaƟonal Forest. The topography of this part of the County is rugged as it is a part of a northwest spur of 
the Blue Mountains. The precipitaƟon over this higher porƟon of the County does support conifer 
forests. These conifer stands, which cover some 205,000 acres, form an almost solid cover over the 
ridges and slopes of this area. About one thousand acres is juniper or scrub Ɵmber. The major species of 
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conifers are ponderosa pine, Douglas-fir and western larch. The fire protecƟon officials in this area 
characterize the fuel for wildfire potenƟal in this region as very high. There are residenƟal developments 
in the forested zone, which are the Blake Ranch area and the residenƟal development around Penland 
Lake and around Cutsforth Park. Although the Blake Ranch area has been incorporated into the Heppner 
Rural Fire ProtecƟon District, the potenƟal for life and property loss is high in the event of a fire due to 
distance from rural fire protecƟon districts for most of the area. Increasingly, people are using this area 
for recreaƟonal use at the County run Off-Highway-Vehicle Park and more people spend holiday Ɵme 
during weekends and vacaƟon periods here. The residents and visitors to these areas are oŌen 
inadequately educated or prepared for the inferno that could sweep through the brush and Ɵmber, 
affecƟng safety and destroying property in minutes. 

Figure 33. Overall Wildfire Risk in Morrow County 

 
Source: Morrow County 2019 Community Wildfire ProtecƟon plan (CWPP) 
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The DOGAMI MulƟ-hazard Risk Report provides a plate (Figure 34) showing the burn probability across 
the county. This is only one factor in Wildfire Risk. 

Fire suscepƟbility throughout the County dramaƟcally increases in late summer and early autumn as 
summer thunderstorms with lightning strikes increases and vegetaƟon dries out, decreasing plant 
moisture content and increasing the raƟo of dead fuel to living fuel. However, various other factors, 
including humidity, wind speed and direcƟon, fuel load and fuel type and topography can contribute to 
the intensity and spread of wildland. In addiƟon, common human causes of wildfires include arson and 
negligence from various human acƟviƟes. 

The extent of wildfire risk goes beyond the wildfire itself. There are many secondary hazards related to 
wildfires, including poor air quality, impacted water quality, increased risk of landslides and erosion, and 
greater exposure to pollutants in the atmosphere. These secondary hazards can significantly impact the 
health and well-being of human lives, parƟcularly those who have respiratory health-related concerns, 
as well as the safety of property and structures.
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Figure 34. Wildfire Threat Map for Morrow County 
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 History 
Hundreds of wildfires have occurred in Oregon in just the past 10 years, with the igniƟon source of many 
of these fires due to human acƟvity, while others were caused by natural processes. In general, human 
caused wildfires typically occur within and around populated areas, recreaƟonal areas, and near 
transportaƟon corridors, while lightning caused wildfires are oŌen in more remote locaƟons. Figure 35 
shows the total number of wildfires in Oregon, and a breakdown of how many were started from either 
natural origins and human origins between 2012-2022. 

Source: Oregon Department of Forestry, 2022 

The number of fires in Morrow County, from 1984 to 2003, ranged from 13 in 1993 to 105 in 1999 with a 
total of 873 fires during this Ɵme period burning more than 213,000 acres. Twenty-nine fires burned 300 
acres or more during that period and of those, six were 5,000 acres or more. In July and August of 2000, 
the Governor signed a DeterminaƟon of Emergency ConflagraƟon Act Due to Fire in Morrow County. 
The fire that occurred at this Ɵme was the "Willow Creek Fire" which started at the juncƟon of Eight 
Mile Road and Four Mile Canyon in Gilliam County and spread out of control to Morrow County. 

The number of wildfires of 50-acres or larger from 2013 to 2018 ranged from approximately three in 
2014, to ten in 2015, with a total of 37 fires 50-acres or larger burning more than 56,543 acres during a 
five-year period. Eighteen fires burned 500 acres or more during that five-year period and of those, 12 
were 1000 acres or more. Due to inconsistent tracking of historic fire data, the chart below is incomplete 
for fire numbers and acreage burnt. 

Many of the significant fire events in Morrow County occur as a result of dry lightning storms. 
Widespread dry lightning is fairly frequent, occurring approximately every one to three years. These 
episodes can cause 50-100 igniƟons in one day requiring suppression. (See Table 57 and Figure 36). 

Figure 35. Number of Wildfires Across Oregon from 2012-2022 
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Table 57. Significant Wildfires in Morrow County 2013-2023, >50-Acres in Size  

Acreage Size Class Total Acres Burned Number of Fires 
A. 50-100 1,430 12 
B. 101-500 4,270 9 
C. 501-1000 5,448 7 
D. >1000 151,995 9 
Total 163,143 37 

 Source: Federal Emergency Management Agency; Morrow County Community Wildfire ProtecƟon Plan, 2023 

Figure 36. Historic Wildfires in Morrow County 2013-2023, >50-Acres in Size 

 

Source: Morrow County 2019 Community Wildfire ProtecƟon plan (CWPP) 

 Wildfire Hazard Assessment 
 Probability Assessment 

The Oregon NHMP notes that during a typical year, more than 2,500 wildland fires of any size are 
started on forest lands in Oregon. ODF and USFS esƟmate 66% of these fires are caused by human 
acƟvity (1,650); the remainder result from lightning (850). 
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Historically, a much lower number of human-caused fires have occurred in the northwest, less than 
2,000 per year on average, and an even smaller number of human-caused fires have occurred in Morrow 
County. However, changing condiƟons and the growing occurrences and severity of related hazards such 
as drought and extreme heat may contribute to a higher likelihood of igniƟons from both sources but 
especially human acƟvity. As many condiƟons that influence wildfire behavior and occurrence are 
demonstrated across large areas within Morrow County, this is conƟnually creaƟng a significant 
collecƟve wildfire risk. 

The 2023 Multi-Hazard Risk Report for Morrow County evaluates the probability of wildfire hazard to be 
higher for the central portion of Morrow County compared to the north and south portions of the county.  
The Wildfire Risk shown in Figure 35 shows the likelihood of a wildfire >250 acres burning a given location, 
based on wildfire simulation modeling. This is an annual burn probability, adjusted to be consistent with 
the historical annual area burned. While the probability of wildfire hazard is lower for the northern portion 
of Morrow County, it is still a possibility. Nearby wildfire prone areas also pose a risk related to evacuation 
routes and hazardous smoke. 

The 2023 OCCRI Future Climate ProjecƟons Morrow County, Oregon report projects that wildfire 
frequency, intensity, and extent will conƟnue to increase across the Northwest.71 In part, the increased 
incidence of wildfire is due to growing drought condiƟons, increased number of extreme heat events, 
anthropogenic emissions and development occurring in the wildland urban interface (WUI). 

Wildfire risk is expressed as the average number of days per year where fire danger is very high. Wildfire 
risk is projected to increase by 15 days (range -5-38) by the 2050s. Extreme fire weather during late 
summer and autumn increased by about 40% over the western United States and about 50% over 
western Oregon. This late season increase in wildfires is largely due to drier vegetaƟon and warmer 
temperatures during dry wind events. Increased severity of wildfire events and the subsequent increase 
in wildfire smoke will impact the health of all demographics and vulnerable populaƟons in parƟcular. 

Based on the background and experience of the Morrow County NHMP Steering CommiƩee the group 
used the OEM-FEMA Methodology to conduct an HVA that assessed both the North and South regions 
of the County have a probability of experiencing a wildfire as “High", meaning one incident is likely 
within a 10-to-35-year period.  

This rating has not changed since the previous NHMP.  

 Vulnerability Assessment 

Each year a significant number of people build homes within or on the edge of the forest 
(urban/wildland interface), thereby increasing wildfire hazards. Many Oregon communiƟes 
(incorporated and unincorporated) are within, or abut, areas subject to serious wildfire hazards, 
complicaƟng firefighƟng efforts and significantly increasing the cost of fire suppression. AddiƟonally, the 
County contains a wide variety of forest and grassland ecosystems, including tracts of the Blue 
Mountains Forest and UmaƟlla NaƟonal Forest. As these are managed under different enƟƟes, each has 
a different management approach of wildfire, impacƟng the overall probability of wildfire across the 
County. The buildup of fuel (e.g., brush, dead or dying trees) that leads to devastaƟng wildfires is a very 
important factor and is the current focus of miƟgaƟon strategies. 

 
71 OCCRI, Future Climate ProjecƟons Morrow County, 2023 
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The 2023 MulƟ-Hazard Risk Report for Morrow County provides an analysis of the West Wide Wildfire Risk 
Assessment’s Fire Risk Index (FRI) High Hazard category to idenƟfy the general level of suscepƟbility to 
wildfire hazard. The exposure analysis calculates and compares the number of buildings, their value, and 
associated populaƟons exposed across three (3) different wildfire hazard scenarios that the community is 
vulnerable to (Low, Moderate and High). 
The DOGAMI analysis concludes that wildfire poses at least a moderate threat to all Morrow County 
residents and structures. In every community in Morrow County, wildfire poses a threat to residents and 
structures where evacuaƟon could be necessary. 
Table 58 shows the summarized projecƟons from the DOGAMI report for Morrow County for wildfire 
potenƟal based on the combinaƟon of moderate and high wildfire hazard. The DOGAMI report projects 
that the combinaƟon of Moderate and High wildfire hazard would incur losses of approximately $1,350.5 
million and cause damage to over 3,000 structures throughout the County, which would incur financial 
losses of approximately 32% of the total building value. 

Table 58. Wildfire Result Summary 

  

Countywide Wildfire Exposure (High or Moderate Risk) 
Number of 
Buildings 
Exposed 

Exposure Value 
($ in thousands)

Percentage of 
Exposure 

Value 

CriƟcal FaciliƟes 
Exposed 

PotenƟal Displaced 
PopulaƟon 

Morrow County 3,005 1,350.5  32% 5 of 20 3,226 
Source: DOGAMI Morrow County Risk Report, 2023 
The WUI for nearly every community in Morrow County has exposure to wildfire hazard, as documented in 
Table 59 ProperƟes that are most vulnerable to wildfire hazard are those developments that have 
occurred in the high hazard zone. Approximately 49.3% (2,533 buildings) of unincorporated Morrow 
County buildings are exposed to Medium and High Hazard wildfire. The percentage of exposed buildings is 
greatest in Lexington (34.9%) and Boardman has the most exposed buildings (212). Primarily, high risk of 
wildfire exists for the unincorporated communiƟes located within the heavily forested eastern parts of the 
unincorporated county.. ProperƟes that are most vulnerable to wildfire hazard are those developments 
that have occurred in the high hazard zone. Approximately 49.3% (2,533 buildings) of unincorporated 
Morrow County buildings are exposed to Medium and High Hazard wildfire. The percentage of exposed 
buildings is greatest in Lexington (34.9%) and Boardman has the most exposed buildings (212). Primarily, 
high risk of wildfire exists for the unincorporated communiƟes located within the heavily forested eastern 
parts of the unincorporated county. 

Table 59. Moderate and High Wildfire Hazard Exposure 

  
Total 

Buildings 
Community 
PopulaƟon 

Moderate and High Wildfire Hazard 

Exposed Structures Displaced Residents 
Number Percent Number Percent 

Morrow County 8,480 12,635 3,005 35.4% 3,226 26% 
Boardman 1,214 4,338 212 17.5% 858 20% 
Heppner 797 1,187 112 14.1% 194 16% 
Ione 249 339 56 22.5% 69 20% 
Irrigon 867 2,037 18 2.1% 55 2.7% 
Lexington 212 238 74 34.9% 87 37% 

Unincorporated 5,141 4,496 2,533 49.3% 1,963 44% 
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Source: DOGAMI Morrow County Risk Report, 2023 

Approximately 26% of Morrow County’s populaƟon may be displaced by wildfires within Morrow 
County. These people are expected to have mobility or access issues and/or may have their residences 
impacted by a wildfire. PopulaƟons with potenƟal impacts from smoke and traffic disrupƟons are not 
accounted for within this analysis. It is important to note that impact from wildfires may vary depending 
on the specific area that experiences a wildfire. Unincorporated Morrow County has the most 
populaƟon at risk of displacement (1,963), although the populaƟon is dispersed throughout the County. 
Almost 40% of Lexington residents are exposed and vulnerable to displacement due to wildfire. 

 Critical Facility Vulnerability 

Table 60 provides an inventory of vulnerable criƟcal faciliƟes with potenƟal exposure to the Moderate 
or High wildfire hazard zone.  

Table 60. Wildfire Exposed CriƟcal FaciliƟes Inventory 

Exposed CriƟcal FaciliƟes - High or Moderate Wildfire Hazard 

Community School Hospital 
Fire 

Responders 
Government 

Buildings 
Airports 

Morrow County 4 0 1 0 2 
Boardman 1 - 1 - 1 
Heppner 1 - - - - 
Ione 1 - - - - 
Irrigon 1 - - - - 

Unincorporated - - - - 1 
Source: DOGAMI Morrow County Risk Report, 2023 
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 Community Wildfire Susceptibility Issues 

 Growth and Development in the Interface 
Development of homes and other structures encroaching upon forest wildland and natural areas 
expands the WUI. These interface areas are characterized by a diverse mixture of varying housing 
structures, development paƩerns, ornamental and natural vegetaƟon, and natural fuels. 

In the event of a wildfire, vegetaƟon, structures, and other flammable materials can merge into 
unpredictable events. Factors relevant to the fighƟng of wildfires within the interface include access, 
firebreaks, proximity of water sources, distance from a fire staƟon, and availability of firefighƟng 
personnel and equipment. Reviewing past wildland/urban interface fires shows that many structures are 
destroyed or damaged for one or more of the following reasons: 

• CombusƟble roofing material; 
• Wood construcƟon; 
• Structures with no defensible space; 
• Poor road access to structures limiƟng firefighƟng apparatus; 
• Structures located on steep slopes covered with flammable vegetaƟon; 
• Limited water supply;  
• Storage of firewood and combusƟbles beneath or around structures. 

 

 Road Access 
Road access is a major issue for all emergency service providers. Insufficient space for emergency 
vehicles causes a challenging situaƟon for emergency workers as they have limited or no access to 
structures. Due to the size of emergency vehicles, emergency personnel are challenged by narrow roads 
and limited access. When there is doubt concerning the stability of a residenƟal bridge, or adequate 
turnaround space, emergency personnel may only work to remove the occupants, with limited to no 
ability to save structures. 

 Water Supply 
Firefighters in remote and rural areas are faced with limited water supply and lack of hydrant taps. Rural 
areas are characterisƟcally ouƞiƩed with small diameter pipe water systems, inadequate for providing 
sustained firefighƟng flows. Some rural fire districts are adapƟng to these condiƟons by developing 
secondary water sources.  

 Rural Services 
People moving from more urban areas frequently have high expectaƟons for fire protecƟon services. 
OŌen, new residents do not realize that they are living outside of a fire protecƟon district, or that the 
services provided are not the same as in an urban area. The diversity and amount of equipment and the 
number of personnel can be substanƟally limited in rural areas. Fire protecƟon may rely more on the 
landowner’s personal iniƟaƟve to protect their own property. Therefore, public educaƟon and 
awareness plays a greater role in rural or interface areas. Growth and development in rural areas of 
Morrow County influence the WUI.  

While historical losses from wildfires in Morrow County have been relaƟvely low, addiƟonal 
development, and an increase in fuel loads, expands the public need for natural hazards miƟgaƟon 
planning in the County. 
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Based on the background and experience of the Morrow County NHMP Steering CommiƩee the group 
used the OEM-FEMA Methodology to conduct an HVA that assessed the vulnerability of both regions of 
experiencing a Wildfire: 

 North County region vulnerability is “Low", meaning >1% of the region’s populaƟon and 
property would be affected by a major wildfire emergency or disaster; and 

 South County region vulnerability is “High", meaning more than 10% of the region’s populaƟon 
and property would be affected by a major wildfire emergency or disaster. 

 
This rating has changed for both Regions since the previous NHMP. 
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Windstorms/Thunderstorms 
Windstorm Risk Ranking Summary 

Probability Updates Made 

North County: High 

  -2016 NHMP rated Probability as High 
 -2016 NHMP rated Vulnerability as Medium 

South County: Moderate 

Vulnerability 

North County: Moderate 

 

Morrow County is oŌen subject to intense gusts of high winds, windstorms, and thunderstorms. 
Although they are not usually life-threatening, high winds can disrupt daily acƟviƟes, cause damage to 
buildings and structures, and increase the potenƟal of other hazards. Some areas with liƩle or no ground 
cover such as open agricultural fields experience blinding gusts of dust and road debris, including 
tumbleweeds, which become a hazard for travelers and an occasional disrupƟon of local services. High 
winds someƟmes cause severe transportaƟon disrupƟons due to localized roadways being blocked with 
debris, downed trees over roadways, and low areas completely filled with windblown tumbleweeds.  

Wildfires can be accelerated and made unpredictable by windstorms, which can cause grave danger to 
firefighters, emergency response personnel and residences, or other structures that happen to be in the 
path of a wayward wildfire. Lightning from Thunderstorms can spark fires. Effects of the windstorms 
may be seen in damage to agricultural systems such as circle irrigaƟon units, to structures such as roof 
damage and cracked windows, and damage to trees and landscaping. Power outages due to downed or 
damaged power supply lines have the potenƟal to disrupt emergency response during and aŌer a 
destrucƟve windstorm. 

 Characteristics 
A Windstorm is generally a short duraƟon event involving straight-line winds and/or gusts more than 50 
mph. Windstorms at different speeds can have varying effects and extent of damage, which can be seen 
in the wind speed effect breakdown in Table 61. Winds speeds from 40-60 mph are common in the 
winter months, specifically between October to March, while thunderstorms usually occur in the summer 
months and can be accompanied by lightning. After a more severe windstorm, it can take communities 
days, weeks, or longer to return to normal activities. 
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Table 61. The Effect of Wind Speed 

 
Source: Washington County Office of Consolidated Emergency Management 

 Location and Extent 
Extreme winds are experienced throughout all of Oregon. The most persistent high winds occur along 
the Oregon Coast and the Columbia River Gorge, so much so that these areas have special building code 
standards. All manufactured homes along the Columbia River Gorge that are within 30 miles of the 
Columbia River, must meet special anchoring (i.e., Ɵe-down) standards (SecƟon 307: Wind Resistance). 
High winds in this area of Oregon are legendary. The Columbia Gorge is the most significant east-west 
gap in the mountains between California and Canada. It serves as a funnel for east and west winds, 
where direcƟon depends solely on the pressure gradient. 72  

High winds are especially common along the Columbia River and in the mountain ranges between 
October and March. Once set in moƟon, the winds can aƩain speeds of 80 mph, halt truck traffic, and 
damage a variety of structures and faciliƟes. The average wind speed at Hood River is 13 mph, not much 
less than the notoriously windy Texas and Kansas plains whose wind speeds average 15 mph.73 

Although windstorms can affect the enƟrety of Morrow County, they are especially dangerous near 
developed areas with large trees or tree stands, which can impact the surrounding exposed properƟes, 
as well as major infrastructure and above ground uƟlity lines. The lower wind speeds typical in central 
Morrow County are sƟll high enough to knock down trees and powerlines and cause property damage.74 

 
72 2020 Oregon NHMP 
73 DOGAMI MulƟ-hazard Risk Report, 2023 
74 Ibid. 

Wind Speed (mph) Wind Effects
25-31 Large branches will be in motion.

32-38 Whole trees in motion; inconvenience felt walking against the wind.

39-54
Twigs and small branches may break off of trees; wind generally 
impedes progress when walking; high profile vehicles such as trucks 
and motor homes may be difficult to control.

55-74
Potential damage to TV antennas; may push over shallow rooted 
trees especially if the soil is saturated.

75-95
Potential for minimal structural damage, particularly to unanchored 
mobile homes; power lines, signs, and tree branches may be blown 
down.

96-110
Moderate structural damage to walls, roofs and windows; large signs 
and tree branches blown down; moving vehicles pushed off roads.

111-130
Extensive structural damage to walls, roofs, and windows; trees 
blown down; mobile homes may be destroyed.

131-155
Extreme damage to structures and roofs; trees uprooted or 
snapped.

Greater than 155 Catastrophic damage; structures destroyed.
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 History 
Morrow County has experienced several high wind events that have required disaster declaraƟons to be 
made. Since 2016 the NOAA Storm Event Database records thirteen High Wind or Strong Wind events 
that impacted some part of Morrow County. Table 62 presents those recent events and significant 
windstorm events in Morrow County that led to a disaster declaraƟon being officially declared. 

Table 62. Significant Windstorms in Morrow County 

Date DescripƟon 
October 1962 DR-136: Severe Storms 

December 1995 DR-1107: Severe Storms, High Winds 
Dec. 1996-Jan. 1997 DR-1160: Severe Winter Storms, Flooding 

February 2002 DR-1405: Severe Winter Windstorms with High Winds 

December 2012 
Heppner experienced a wind Storm, several trees were knocked down. 
The City public works crew and a local telephone company worked 
together to clear the right of ways and restore access. 

December 2018 
DR-4258: Severe Winter Storms, Straight-line Winds, Flooding, 
Landslides and Mudslides 

February 2016 Strong Wind 

February 2017 
High Wind: Winds peaked to 61 mph with passage of a cold front at 
Lexington Airport in Morrow County. 

April 2017 High Wind: Measured wind gust of 65 mph 1 mile NW of Heppner 
February 2018 High Wind 

September 2020 High Wind 
September-November 2020 DR-4562: Wildfires and Straight-line Winds 

January 2021 High Wind 
March 2021 High Wind 

October 2021 
High Wind measured a wind gust of 67 mph at 0900 PDT. A Facebook 
report from the town of Heppner indicated that several trees were 
downed by strong winds in the area. 

November 2021 High Wind 

April 2022 

High Wind: A strong upper-level low coupled with cold front at the 
surface brought numerous wind and winter weather impacts across 
porƟons of eastern Washington and eastern Oregon. winds in the lower 
elevaƟons during the day on April 4th. 

November 2022 

High Wind: A strong cold front pushed through the region during the 
aŌernoon on November 4th into the morning hours of November 5th 
accompanied by a strong low-level jet and Ɵght surface pressure 
gradient. The strongest winds occurred late on the evening of 
November 4th and on the early morning of November 5th. 

December 2022 High Wind 

February 2023 
Strong Wind: A trained spoƩer in Irrigon, OR measured a wind gust of 
50mph at 2230 PST that also produced damage to roof shingles. 

Source: Federal Emergency Management Agency, NOAA Storm Event Database Storm Events Database - Search Results | 
NaƟonal Centers for Environmental InformaƟon (noaa.gov); 2016 Morrow County MJ NHMP - CiƟes 
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AddiƟonally, severe weather in the form of windstorms is part of the history of the region from the 1903 
flash flood tragedy in Heppner to the 1999 dust storm which caused a mulƟple automobile crash on 
September 25, 1999, in UmaƟlla County on Interstate 84 east of Morrow County. Morrow County has 
experienced tornadoes, as reported in The Oregon Weather Book, A State of Extremes:  

"In Morrow County the same day a tornado formed on the McElligoƩ Ranch property southwest 
of Ione and traveled eastwards 20 miles before disappearing on the outskirts of Lexington. The 
twister was accompanied by heavy rains and hail, some of which, near Heppner, was golf ball 
size. Two ranches near Lexington measured half an inch of rain in less than 10 minutes and in 
Sand Hollow, another rancher reported 1.20 inches in less than 30 minutes. The tornado passed 
over rangeland, dairy land, and wheat farms and caused no structural damage." 

Tornadoes occur in Morrow County more frequently than many people realize and the severe weather 
that accompanies them strikes at the road system in the form of flooding, the agricultural areas in the 
form of damaged crops, barns, buildings, and irrigaƟon systems, and the residenƟal areas with downed 
trees, roof damage and windblown debris. The storm event of May 19, 2006, had a reported funnel 
cloud in the Boardman area that was causing the NaƟonal Weather Service to issue a tornado warning. 

 Windstorm Hazard Assessment 
 Probability Assessment 

Changing weather paƩerns and a steady increase in the strength of storms within the past several years 
suggests that windstorms will frequently occur over the next decade. Table 63 shows the wind speed 
probability intervals that structures 33 feet above the ground would expect to be exposed to within a 
25, 50 and 100-year period in the Mid-Columbia region. The table shows that structures in region 5, 
which includes Morrow County, can expect to be exposed to 675 mph winds in a 25-year recurrence 
interval (4% annual probability). 

The OCCRI’s 2023 report Future Climate ProjecƟons Morrow County, Oregon projects that while mean 
wind speeds and frequency of strong easterly winds during peak wildfire season will decrease, extreme 
winter wind speeds may increase.75 These changes in wind paƩerns will affect natural disturbances, the 
provision of electricity, transportaƟon safety, and contribute to the spread of wildfires and pollutants. 

Table 63. Wind Speed Probability Intervals 

  
25-Year Event 

(4% annual probability) 
50-Year Event 

(2% annual probability) 
100-Year Event 

(1% annual probability) 

Region 5 
Mid-Columbia 

75 mph 80 mph 90 mph 

Source: Oregon Natural Hazard MiƟgaƟon Plan, 2020 

Based on the background and experience of the Morrow County NHMP Steering CommiƩee the group 
used the OEM-FEMA Methodology to conduct an HVA that assessed both the North and South regions 
of the County have a probability of experiencing a Windstorm as “High”, meaning one incident is likely 
within a 10-to-35-year period. 

 
75 OCCRI, Future Climate ProjecƟons Morrow County, 2023 
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This rating has not changed since the previous NHMP. 

 

 Vulnerability Assessment 

Windstorms can result in collapsed or damaged buildings, damaged or blocked roads and bridges, 
damaged traffic signals and/or streetlights. Windstorms can cause damage over 100 miles from the 
center of storm acƟvity. Isolated wind phenomena in the mountainous regions have more localized 
effects. Wind impacƟng walls, doors, windows, and roofs, may cause structural components to fail. Wind 
pressure can create a direct and frontal assault on a structure, pushing walls, doors, and windows 
inward. Conversely, passing currents can create liŌ and sucƟon forces that act to pull building 
components and surfaces outward. The effects of winds are magnified in the upper levels of mulƟ-story 
structures. As posiƟve and negaƟve forces impact the building’s protecƟve envelope (doors, windows, 
and walls), the result can be roof or building component failures and considerable structural damage. 
Debris carried along by extreme winds can directly contribute to loss of life and indirectly to the failure 
of protecƟve building envelopes, siding, or walls of buildings.  

When severe windstorms strike a community, downed trees, power lines, and damaged property can be 
major hindrances to emergency response and disaster recovery. Roads blocked by fallen trees during a 
windstorm may have severe consequences for access to emergency services. Emergency response 
operaƟons can have difficulty accessing the community when roads are blocked or when power supplies 
are interrupted. 

One of the most common problems associated with windstorms is power outages. High winds 
commonly occur during winter storms, and can cause trees to bend, sag, or fail (tree limbs or enƟre 
trees), encountering nearby distribuƟon power lines. Fallen trees can cause short-circuiƟng and 
conductor overloading. Wind-induced damage to the power system causes power outages to customers, 
incurs cost to make repairs, and in some cases can lead to igniƟons that start wildland fires.  

Typically, the greatest damage caused by severe windstorms, thunderstorms and tornadoes in Morrow 
County are damages to structures of light construcƟon such as manufactured homes, road blockages 
and other damage due to downed trees, flooding in low areas, and blowing debris. 

The basic strategy adopted by power companies to avoid wind-induced damage is to maintain adequate 
separaƟon between its transmission circuits and trees. This is done with tree height limitaƟons and 
ongoing tree trimming.  

 Based on the background and experience of the Morrow County NHMP Steering CommiƩee the group 
used the OEM-FEMA Methodology to conduct an HVA that assessed the vulnerability of both the North 
and South regions of the County to Windstorm as “Moderate", meaning 1 to 10% of the regions’ 
populaƟon and property would be affected by a major windstorm emergency or disaster.  

This rating has not changed since the previous NHMP.  
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Winter Storms 
Winter Storm Risk Ranking Summary 

Probability Updates Made 

North County: High 

  -2016 NHMP rated Probability as High 
 -2016 NHMP rated Vulnerability as High 

South County: Moderate 

Vulnerability 

North County: High 

South County: Moderate 

 

Winter storms are among nature’s most impressive spectacles. Their combinaƟon of heavy snow, ice 
accumulaƟon, and extreme cold can totally disrupt modern civilizaƟon, closing roads and airports, 
creaƟng power outages, and downing telephone lines. 

For the most part, the wind aspects related to winter storms are addressed with windstorm hazard 
analysis preceding this secƟon. Heavy precipitaƟon aspects associated with winter storms in some parts 
of the state, which someƟmes lead to flooding, are covered with floods. This secƟon generally addresses 
snow and ice hazards and extreme cold. 

Within the State of Oregon, Region 5 communiƟes are known for cold winter condiƟons. This is 
advantageous in at least one respect: in general, the region is prepared, and those visiƟng the region 
during the winter usually come prepared. However, there are occasions when preparaƟon cannot meet 
the challenge. 

DriŌing and blowing snow has brought highway traffic to a standsƟll. Also, windy, icy condiƟons have 
closed Oregon's principal east west transportaƟon route, Interstate Highway 84, for hours. In these 
situaƟons, travelers must seek accommodaƟons someƟmes in communiƟes where lodging is very 
limited. And local residents also experience problems. During the winter, heat, food, and the care of 
livestock are everyday concerns. Access to and within farms and ranches can be extremely difficult and 
presents a serious challenge to local emergency managers as well as those who operate the ranches and 
farms. Impacts to livestock are among those ranchers must prepare for. 

 Characteristics 
Severe winter storms can produce rain, freezing rain, ice, snow, cold temperatures, and wind. Ice storms 
accompanied by high winds can have destrucƟve impacts, especially to trees, power lines, highway 
safety and uƟlity services. Severe or prolonged snow events occur less frequently and are very 
geographic in nature.  

The following are some primary characterisƟcs of winter storms in Morrow County.76  

 
76  Winter Weather Safety, 2023 
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 Weather Patterns 

Severe winter storms affecƟng Oregon typically originate in the Gulf of Alaska and in the central Pacific 
Ocean. Oregon’s laƟtude, topography, and nearness to the Pacific Ocean give the state diverse climates. 
Morrow County’s climate generally consists of wet winters and dry summers. For Morrow County, 
winter storms are most common between the months of October through March. 

 Snow 

Morrow County receives an average annual snowfall of 8.6 inches, making it snowier than most places in 
Oregon. 77 The north part of the County generally receives much less due to the lower elevaƟon while 
the south part in the Blue Mountain region can average several feet.   

Severe snowfall events can result in loss of life, property, power, gas, and/or other service disrupƟons. 
The variable character of this hazard is determined by a variety of meteorological factors including 
snowfall, snowpack, rainfall, temperature, and wind.  

 Ice 

Like snow, ice storms are comprised of cold temperatures and moisture, but subtle changes can result in 
varying types of ice formaƟon, including freezing rain, sleet, and hail. While sleet and hail can create 
hazards for motorists when it accumulates, freezing rain can be the most damaging of ice formaƟons. 
Ice buildup can bring down trees, communicaƟon towers, and wires creaƟng hazards for property 
owners, motorists, and pedestrians. 

 Extreme Cold Weather 

Extreme cold hazards can result in damage to infrastructure, pipes, power lines and roadways. Prolonged 
low temperatures, combined with power outages, can be hazardous to vulnerable populations, like the 
elderly. 

 Location and Extent 
Winter storms affect all parts of Morrow County, and the enƟre County is suscepƟble to damaging severe 
weather. The County is known for cold winter condiƟons and is suscepƟble to damaging severe weather. 
Winter storms that bring snow and ice can impact all aspects of the community, including infrastructure 
(including powerlines and roads), the economy (including local businesses) and community members. 
Those resources and individuals that reside at higher elevaƟons will experience more risk of snow and ice, 
but the enƟre County can face damage from winter storms and, for example, the hail or life threateningly 
cold temperatures that winter storms bring. 

According to the NaƟonal Weather Service: 

Most snowstorms need two ingredients: cold air and moisture. Rarely do the two ingredients occur 
at the same Ɵme over western Oregon, except in the higher elevaƟons of the Coast Range and 
especially in the Cascades. But snowstorms do occur over eastern Oregon regularly during 
December through February. Cold arcƟc air sinks south along the Columbia River Basin, filling the 

 
77  Climate, NaƟonal Weather Service, February 2024 
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valleys with cold air. Storms moving across the area drop precipitaƟon, and if condiƟons are right, 
snow will occur. 

 

Furthermore, the combinaƟon of wind and low temperature in winter can be deadly. The wind chill index 
(see Figure 37) helps you determine when dangerous condiƟons develop that could lead to frostbite or 
hypothermia. It takes into account heat loss from the human body to its surroundings during cold and 
windy weather. The calculaƟon uƟlizes wind speed in miles per hour and temperature in degrees 
Fahrenheit. 

Figure 37. Wind Chill Chart 

 

Source: hƩps://www.weather.gov/bou/windchill 

 History 
Morrow County has experienced some notable and significant storms, even within the past decade. All 
of the snow events occurred between November and April. Each of these events caused disrupƟon to 
the community in some way, either through infrastructure damage or power outages.  

Data from the NOAA Storm Event Database (Table 64) identities approximately 45 Winter Storm, Heavy 
Snow or Ice Storm events between January 1, 2003 and December 31, 2023 in Morrow County.  
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Table 64. Significant Snow Events in Morrow County, 2003-2023 

Date Event Type DescripƟon 

28-Dec-03 Heavy Snow 
A winter storm brought heavy snow to all central and eastern 
Oregon, resulƟng in numerous minor motor vehicle accidents.  
Snowfall reached 9 inches in Lexington and 8 inches in Ione. 

1-Jan-04 Heavy Snow 

A powerful winter storm hit the Pacific Northwest and a deep 
surface low tracked across central and northeast Oregon.  This 
resulted in heavy snow on the northwest side of the surface low 
track. Lexington reached 5 inches of snow. 

6-Jan-04 Heavy Snow 
Heavy snow fell across much of central and northern porƟons of 
Oregon. Irrigon received 5-6 inches. 

8-Jan-04 Winter Weather 
A mix of sleet and freezing rain occurred with ice accumulaƟons 
less than a quarter inch. 

15-Jan-05 Winter Storm A mixture of snow and sleet fell in the Lower Columbia Basin. 

17-Jan-05 Winter Weather 

Light freezing rain fell, leading to icy roadways in the Lower 
Columbia Basin.  Temperatures then remained below freezing 
through the night and early in the morning which resulted in 
conƟnued icy roadways. 

1-Mar-07 Heavy Snow 
Heavy snow occurred in the Blue Mountains of Oregon.  Snowfall 
amounts of 6 to 16 inches were measured. 

28-Nov-07 Heavy Snow Heavy snow was produced across the Blue Mountains.  

26-Jan-08 Ice Storm 
Sustained heavy snow and freezing rain occurred with snowfall 
reaching 9 inches Heppner and 8 inches in Irrigon. 

20-Dec-08 Heavy Snow 
Heavy snowfall occurred across the area. Snowfall reached 4 
inches in Boardman and 4 inches in Ione. 

12-Mar-10 Heavy Snow Heavy snowfall occurred across the Blue Mountains. 

21-Nov-10 Heavy Snow 
Widespread heavy snowfall and very cold temperatures occurred, 
with snowfall reaching 6 inches in Irrigon 

30-Nov-10 Heavy Snow 
Blizzard condiƟons and visibility was 300 yards. Heavy snowfall 
also occurred, reaching updates of 12 inches outside of Heppner. 

1-Jun-11 Heavy Snow 
Persistent showers with heavy rainfall of 1 to 2 inches produced 
flooding on Willow and Hinton Creeks, with snowfall reaching 6.5 
inches outside of Heppner 

17-Jan-12 Heavy Snow 

A storm with heavy snow and high winds caused many vehicle 
accidents, downed tree branches, power outages, and closed 
roads, including Interstate 84, and also closed schools. Snowfall 
reached 4 inches outside of Ione. Ice accumulaƟon reached .25 
inches in Ione and .38 inches in Lexington. 

6-Dec-13 Heavy Snow 
Snowstorm with snowfall reaching 9 inches in Lexington, 6 inches 
in Lexington, and 9 inches outside of Heppner. 

6-Feb-14 Heavy Snow 

A winter storm pushed across central and northeast Oregon 
leading to several Winter Storm Warning and Winter Weather 
Advisories being issued for this system.  Snowfall reached 5 inches 
in Heppner and 4 inches in Irrigon. 
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Date Event Type DescripƟon 

24-Feb-14 Ice Storm 
Localized areas of freezing rain occurred across the Southern Blue 
Mountains, with ice accumulaƟons reaching 1.00 over. 

13-Nov-14 Heavy Snow 

A significant winter weather occurred across most of central and 
northeast Oregon.  Heavy snow occurred, along with porƟons of 
central Oregon reported between 0.50-1.00 of ice from freezing 
rain. Outside of Lexington reached 6 inches of snowfall. 

14-Dec-16 Heavy Snow Widespread heavy snow, with Lexington receiving 7 inches. 

26-Dec-16 Heavy Snow 
Heavy snow was brought to the Blue Mountains, Wallowa county 
and the Grande Ronde Valley. 

3-Jan-17 Heavy Snow Heavy snow fell across central and east-central Oregon. 
7-Jan-17 Heavy Snow Widespread snow to the Pacific Northwest. 

10-Jan-17 Heavy Snow 
Heavy snow was produced across porƟons of central and 
northeast Oregon. Also, heavy snow fell over porƟons of the 
Columbia River Gorge in both Oregon and Washington. 

17-Jan-17 Ice Storm A major winter storm brought significant snow and ice. 

31-Jan-17 Heavy Snow 
Significant snow over porƟons of the Columbia Basin of 
Washington and Oregon. 

22-Jan-19 Winter Weather 
Heavy snow in the Blue Mountains, reaching between 8 and 10 
inches of new snow in the Blues. Highway 395 was closed for 
several hours due to very heavy snowfall rates and poor visibility.   

4-Feb-19 Heavy Snow 

A pair of storm systems brought significant snow to all elevaƟons 
and brought 8 to 12 inches of snow to the Blue Mountains. 
Numerous accidents were reported due to slippery condiƟons. 
Interstate 84 for closed for several hours. 

9-Feb-19 Heavy Snow 
Heavy snow in much of the region, with snowfall totals reaching 8 
to 12 inches in the Columbia River Gorge and around 4 inches in 
the Blue Mountains foothills. 

11-Feb-19 Heavy Snow 

A winter storm brought heavy snowfall to the Columbia River 
Gorge, Northern Blue Mountains and the Blue Mountain foothills. 
Snowfall reached 8 to 12 inches in the Columbia River Gorge, 6 to 
10 inches in the northern Blue Mountain foothills, and 10 to 13 
inches in the Blue Mountains. 

24-Feb-19 Heavy Snow 

A long duraƟon snow event occurred, with snowfall rates greatly 
enhanced over central Oregon and where snowfall rates were 
over 1 inch per hour, in some places. Storm total snowfall 
amounts were esƟmated between 10 to 40 inches. 

10-Apr-19 Heavy Snow 

A cool late season system brought one last gasp of wintry 
weather to the Blue Mountains with storm total snowfall 
esƟmated between 5 to 10 inches with the highest amounts in 
the northern Blue Mountains above 5000 feet. 

26-Nov-19 Heavy Snow 
Heavy snow fell across central and north central Oregon 
producing 4 to 10 inches of snow. 

10-Jan-20 Heavy Snow 
Heavy snow fell across central and north central Oregon 
producing 4 to 10 inches of snow. 
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Date Event Type DescripƟon 

4-Feb-20 Heavy Snow 

A winter storm with copious moisture dumped 1 to 2+ feet of 
snow over the eastern mountains and valleys. This was the 
precursor to significant flooding that occurred later in the week 
when the snow melted due a warm-up and heavy rains. 

13-Mar-20 Heavy Snow 
A winter storm of moderate intensity brought snow to porƟons of 
central and northeast Oregon. Heppner was reported reaching 5 
inches of new snow. 

13-Nov-20 Winter Storm 
Moderate to heavy snow occurred in the mountains and light to 
moderate snow accumulated in higher elevaƟon valleys. 

11-Feb-21 Heavy Snow 
Moderate to heavy snow occurred across much of the area. It was 
reported that Lexington received approximately 8 inches of 
snowfall and Heppner reported roughly 10 inches of snowfall. 

1-Dec-21 Heavy Snow 

Bands of rain, freezing rain, and snow were produced across 
porƟons of the area, with snow being reported at lower 
elevaƟons in the Columbia Basin and mountain locaƟons across 
southeast Washington and northeast Oregon. 

30-Dec-21 Heavy Snow 

Moderate to heavy snow showers across the Cascades, Blues, and 
Wallowas, with moderate to heavy snow along the Blue Mountain 
foothills, and in valley locaƟons across the northeast Oregon 
mountains. Heppner reported 6 inches of new snow. 

1-Jan-22 Heavy Snow 

Moderate to heavy snow showers, and some freezing rain across 
lower elevaƟons. During this Ɵme the I-84 and several state and 
US highways were closed for extended periods of Ɵme due to 
increased traffic accidents from ice and/or accumulated snow on 
roadways. Outside of Heppner reported 8 inches of new snow. 

10-Apr-22 Heavy Snow 
Snow occurred across much of the region and resulted in snow 
accumulaƟons in the mountains and lower elevaƟons. 

1-Nov-22 Heavy Snow 
Moderate to heavy snow accumulated across the mountains in 
northeast Oregon, with snow amounts reaching 8 to 12 inches in 
some mountain zones. 

4-Dec-22 Heavy Snow 

Moderate snowfall occurred with prolonged snowfall resulƟng in 
heavy snow accumulaƟons across the Lower Columbia Basin, 
porƟons of the eastern Columbia River Gorge, the Blue Mountain 
Foothills, and in the Yakima valley. 

1-Feb-23 Heavy Snow Heavy snow occurred in the eastern Mountains. 
Source: Storm Events Database | NaƟonal Centers for Environmental InformaƟon (noaa.gov) 

 

 Winter Storm Hazard Assessment 
 Probability Assessment 

The OCCRI Future Climate ProjecƟons Morrow County, Oregon report projects cold extremes to become 
less frequent and intense as the climate warms. However, the frequency of cold extremes decreases at a 
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slower rate than the increase of heat extremes. Cold extremes will diminish as winter temperatures 
warm and become less variable. It is esƟmated that the number of cold days (maximum temperature 
32°F or lower) per year in Morrow County will decrease by an average of 9(range 4-13) by the 2050s, 
while the temperature on the coldest night of the year is projected to increase by an average of 9°F 
(range 0–16°F). The number of county residents vulnerable to extreme cold is likely to grow, although 
the decrease in incidence of cold extremes may offset a percentage of residents affected. 

Based on the background and experience of the Morrow County NHMP Steering CommiƩee the group 
used the OEM-FEMA Methodology to conduct an HVA that assessed both the North and South regions 
of the County have a probability of experiencing a Winter Storm as “High”, meaning one incident is 
likely within a 10-to-35-year period. 

This raƟng has remained the same for the North County since the previous NHMP. A separate ranking 
for the South County area is new during this 2024 update. 

While winter storms of some degree of severity occur every year in Morrow County, the recurrence 
interval for significantly severe winter storms occur around every four years, as determined by the 2020 
Oregon NHMP.78   

 Vulnerability Assessment 

Morrow County is vulnerable to the whims of winter storms and the associated problems. The most 
common impacts of winter storms are temporary road closures. Associated hazards can include flooding 
due to storm events including mud flowing across roads from nearby agricultural fields, and 
tumbleweeds blocking roadways. Roads can become temporarily impassable due to snow accumulaƟon. 

DriŌing and blowing snow has brought highway traffic to a standsƟll. Also, windy, and icy condiƟons 
have closed Oregon's principal east-west transportaƟon route, Interstate Highway 84, for hours. In this 
way, the most likely impact of snow and ice events on Morrow County are road closures limiƟng access 
to and from impacted areas, especially roads to higher elevaƟons. Closed roads due to debris and 
damage to infrastructure can become a major obstacle to providing criƟcal emergency response, police, 
fire, and other disaster recovery services.  

In addiƟon to actual stormy condiƟons in the winter, dense, freezing fog can be a real hazard, especially 
on roadways and bridges. 

Winter storms which bring snow, ice, and high winds can cause significant impacts on life and property, 
including downed trees and limbs, downed powerlines, and blocked roads. Winter storms with heavy 
wet snow or high winds and ice storms may result in power outages from downed transmission lines 
and/or poles. These impacts may pose a high risk of injury and loss of life, especially for more vulnerable 
populaƟons and those residing in more rural areas. Many severe winter storm deaths occur because of 
traffic accidents on icy roads, heart aƩacks occurring from exerƟon while shoveling snow, and 
hypothermia from prolonged exposure to the cold. The temporary loss of home heaƟng can be 
parƟcularly hard on the elderly, young children, and other vulnerable individuals. 

People who make their living from the land may be parƟcularly vulnerable to the impacts of winter 
storms.  During the winter, heat, food, and the care of livestock are everyday concerns. Access to farms 

 
78 2020 Oregon NHMP, 2020 Oregon NHMP 
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and ranches can be extremely difficult and present a serious challenge to local emergency managers in 
the event of an emergency. 

Based on the background and experience of the Morrow County NHMP Steering CommiƩee the group 
used the OEM-FEMA Methodology to conduct an HVA that assessed the vulnerability of both regions to 
damage from Winter Storms: 

 North County region representaƟves ranked the vulnerability to Winter Storm as “High", 
meaning more than 10% of the county’s populaƟon and property would be affected by a major 
Winter Storm emergency or disaster; and 

 South County region representaƟves ranked the vulnerability to Winter Storm as “Moderate", 
meaning 1 to 10% of the county’s populaƟon and property would be affected by a major Winter 
Storm emergency or disaster. 

 
This raƟng has remained the same for the North County since the previous NHMP. A separate ranking 
for the South County area is new during this 2024 update. 
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B.  Vulnerability Assessment 
The assessment of vulnerability based on the data in the Community Profile highlights social vulnerabilities 
within the community and the qualitative methodology developed by OEM and FEMA is intended to assign 
values to four factors that comprise risk to natural hazards. 

1. Community Vulnerabilities 

The Community Profile in Section II provides data on the demographic composition of people in Morrow 
County.  Among the aspects of social vulnerabilities that may elevate risk to natural hazards in Morrow 
County are the high levels of poverty in rural portions of the county and the proportion of people who do 
not speak English well.  These vulnerabilities relate to all natural hazards and may prevent information 
from being understood and used by households in which English is not the primary language spoken.  
Poverty may limit individual actions to reduce risk from natural hazards, placing limits on the 
improvements that can be made to dwellings that reduce risk from natural hazards.  Poverty can impact 
families who are unable to afford air conditioning units to reduce the impact of extreme heat events. 

The aging population within the county is another factor that exposes residents to risks from natural 
hazards.  When common natural hazard events such as windstorms and winter storms cause power to be 
interrupted, the health of those people who depend on medical equipment such as dialysis machines or 
other essential equipment may be put in jeopardy.   

Those people who make their living from the land in ranching, farming, fishing or forestry are also 
vulnerable to natural hazards such as drought, extreme heat and wildfire.  The increased probability of 
climate-driven natural hazard events can impact or destroy crops and forest resources. 

The Project Manager led the Steering Committee through a qualitative assessment of hazard vulnerability 
using a method used widely in Oregon which assigns values to four factors related to risk.  The OEM-FEMA 
Hazard Analysis Methodology was first developed by FEMA circa 1983, and gradually refined by OEM (now 
ODEM) over many years. During 1984, the predecessor agency to OEM (the Emergency Management 
Division) conducted workshops around the State of Oregon that resulted in all of Oregon’s 36 counties 
producing the first versions of analyses using this methodology. In addition, many cities have also 
conducted an analysis using this method. 

The methodology calls on parƟcipants to rank each natural hazard based on four factors that contribute 
to a Total Risk Score.  Each of the four factors (History, Probability, Vulnerability and Maximum Threat) 
are ranked by the group of parƟcipants based on their experience, background and understanding of the 
best available data on the hazards being considered in the plan.  
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2. OEM-FEMA Methodology 

The OEM-FEMA Methodology of developing an HVA is conducted by first identifying the community’s 
relevant hazards, then scoring each hazard in four categories: history, probability, vulnerability, and 
maximum threat. This method provides local jurisdictions with a sense of hazard priorities, or relative risk.  

Severity scores assigned to each category are based on the following: 

• LOW = assign a score between 1 to 3 points 
• MODERATE = assign a score between 4 to 7 points 
• HIGH = assign a score between 8 to 10 points 

History 
History is the record of previous occurrences of idenƟfied natural hazards. An assessment of the history 
of a hazard in a jurisdicƟon assesses events for which the following types of acƟviƟes were required: the 
Emergency OperaƟons Center (EOC) was acƟvated; three or more EOP funcƟons were implemented; 
extraordinary mulƟ-jurisdicƟonal response was required; and/or local or tribal emergency was declared.  

Severity scores are assigned based on the follow criteria: 

• LOW = 0-1 event past 100 years, scores between 1 and 3 points 
• MODERATE = 2-3 events past 100 years, scores between 4 and 7 points 
• HIGH = 4 + events past 100 years, scores between 8 and 10 points 

Probability 
Probability is the likelihood of future occurrences of the natural hazard within a specified period of Ɵme. 
Morrow County evaluated the best available probability data to develop the probability scores 
presented below.  

Severity scores are assigned based on the follow criteria:  

• LOW = one incident likely within 75 – 100 years, scores between 1 and 3 points 
• MODERATE = one incident likely within 35-75 years, scores between 4 and 7 points 
• HIGH = one incident likely within 10-35 years, scores between 8 and 10 points 

Vulnerability 
Vulnerability assesses the extent to which people are susceptible to injury or other impacts resulting from 
a hazard as well as the exposure of the built environment or other community assets (social, 
environmental, economic, etc.) to hazards. The exposure of community assets to hazards is critical in the 
assessment of the degree of risk a community has to each hazard. As a matter of priority, special 
consideration is given to populations that are socially vulnerability (described in Section 2) given the 
disproportionate impact of recovering from a natural hazard event when socially vulnerable. 
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Under the HVA, vulnerability is scored assessing the percentage of population and property likely to be 
affected under an average occurrence of the hazard. Severity scores are assigned based on the follow 
criteria: 

• LOW = < 1% affected, scores between 1 and 3 points 
• MODERATE = 1 – 10% affected, scores between 4 and 7 points 
• HIGH = > 10% affected, scores between 8 and 10 points 

Maximum Threat 
Maximum threat is the highest percentage of populaƟon and property that could be impacted under a 
worst-case scenario. Severity scores are assigned based on the follow criteria:  

• LOW:    < 5% populaƟon or property affected, scores between 1 and 3 points 
• MEDIUM: 5 - 25% affected, scores between 4 and 7 points 
• HIGH:  >25% affected,  scores between 8 and 10 points 

 

Although this methodology is consistent statewide, the reported raw scores for each county are based 
on parƟally subjecƟve rankings for each hazard. Because the rankings are used to describe the relaƟve 
risk of a hazard within a county, and because each county conducted the analysis with a different team 
of people using slightly different assumpƟons, comparisons between local risk assessments must be 
treated with cauƟon. 

Table 65 and Table 66 present the raƟng for Probability for each of the natural hazards, and the raƟng 
for Vulnerability for each of the natural hazards, both as assessed by the Steering CommiƩee members 
from North and South County areas present at the meeƟngs during which the HVA was developed. The 
coloraƟon of High, Medium and Low rankings is intended to make the table easier to evaluate.  

Table 67 and Table 68 contain the Total Risk scores for each of the natural hazards as assessed by 
parƟcipants in North County and those in South County. 
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Table 65. Hazard Probability Summary 

Hazard Probability North County South County 
Air Quality High High 
Dam Safety Low High 
Drought High Moderate 
Earthquake: Cascadia Low Low 
Earthquake: Crustal Low Low 
Extreme Temperature High Moderate 
Flood Low Moderate 
Landslide Low Moderate 
Thunderstorms High High 
Volcanic Event Low Low 
Wildfire High High 
Windstorm High Moderate 
Winter Storm High Moderate 

Table 66. Hazard Vulnerability Summary 

Hazard Vulnerability North County South County 
Air Quality Moderate High 
Dam Safety High High 
Drought Moderate Moderate 
Earthquake: Cascadia High Low 
Earthquake: Crustal High Low 
Extreme Temperature Moderate Moderate 
Flood Low Moderate 
Landslide Low Moderate 
Thunderstorms High High 
Volcanic Event High Low 
Wildfire Low High 
Windstorm Moderate Moderate 
Winter Storm High Moderate 
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Table 67. North Morrow County HVA 

North Morrow County  History Vulnerability Maximum Probability Total Threat H-M-L Hazard 
Winter Storm 20 45 90 70 225 H  1 
Thunderstorms 20 40 80 70 210 H 2 
Air Quality 20 35 70 70 195 H 3 
Extreme Temperature 20 35 70 70 195 H 3 
Windstorm 20 30 60 70 180 H 4 
Drought 20 25 50 70 165 M 5 
Earthquake: Cascadia 2 50 100 7 159 M 6 
Earthquake: Crustal 20 40 80 7 147 M 7 
Wildfire 20 5 10 70 105 M 8 
Dam Safety 2 40 80 7 129 M 9 
Volcanic Event 2 40 80 7 129 M 10 
Flood 2 5 10 7 24 L 11 
Landslide 2 5 10 7 24 L 11 

Table 68. South Morrow County HVA 

South Morrow County  History Vulnerability Maximum Probability Total Threat H-M-L Hazard 
Thunderstorms 20 50 50 70 190 H 1 
Wildfire 20 50 100 70 240 H 2 
Air Quality 20 50 100 70 240 H 3 
Drought 20 25 50 70 165 M 4 
Extreme Temperature 20 25 10 70 125 M 5 
Winter Storm 20 25 50 70 165 M 6 
Windstorm 20 25 50 70 165 M 7 
Flood 20 25 10 70 125 M 8 
Landslide 20 25 10 70 125 M 9 
Earthquake: Crustal 2 5 10 35 52 L 10 
Earthquake: Cascadia 2 5 10 7 24 L 11 
Volcanic Event 2 5 10 35 52 L 12 
Dam Safety 2 50 100 7 159 M 13 
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C.  QuanƟtaƟve Risk Analysis 
The third phase, risk assessment, involves esƟmaƟng the damage, injuries, and costs likely to be 
incurred in a geographical area due to a natural hazard, either during or immediately aŌer the event, or 
over a prolonged period. DOGAMI MulƟ-hazard Risk Report for Morrow County 

The DOGAMI MulƟ-hazard Risk Report esƟmates the damage, injuries and costs associated with four of 
the natural hazards evaluated in this plan and channel migraƟon, a natural hazard not idenƟfied by the 
communiƟes in this NHMP update.  The quanƟtaƟve risk analysis was conducted using Hazus®-MH, a 
model and geospaƟal analysis tool that joins current scienƟfic and engineering knowledge with the 
latest geographic informaƟon systems (GIS) technology to produce esƟmates of hazard-related damage 
based on a natural hazard event scenario.  

A risk analysis summary for each community is provided in this secƟon to illustrate the risk profile for 
each of the ciƟes and the county. This secƟon contains community-specific data to provide an overview 
of each community and the level of risk from each natural hazard analyzed.  

Table 69. Unincorporated Morrow County (rural) hazard profile 

Community Overview 

Community Name PopulaƟon Number of Buildings CriƟcal FaciliƟes1 Total Building Value ($) 

Unincorporated Morrow 
County (rural) 

4,496 5,141 2 2,877,028,000 

Hazus-MH Analysis Summary 

Hazard Scenario 

PotenƟally 
Displaced 
Residents 

% PotenƟally 
Displaced 
Residents 

Damaged 
Buildings 

Damaged 
CriƟcal 

FaciliƟes Loss EsƟmate ($) Loss RaƟo 

Flood2 1% Annual Chance 9 0.2% 34 0 5,659,000 0.2% 

Earthquake 
Horse Heaven Fault 
Mw-7.1 

53 1.2% 329 0 132,228,000 4.6% 

Exposure Analysis Summary 

Hazard Scenario 

PotenƟally 
Displaced 
Residents 

% PotenƟally 
Displaced 
Residents 

Exposed 
Buildings 

Exposed 
CriƟcal 
FaciliƟes 

Building  
Value ($) 

Exposure 
RaƟo 

Landslide High and Very High 
SuscepƟbility 

348 7.7% 423 0 105,067,000 3.6% 

Channel 
MigraƟon 

30-year erosion 
hazard 

20 0.4% 25 0 5,507,000 0.2% 

Wildfire High and Moderate 
Risk 

1,963 44% 2,533 1 1,120,243,000 39% 

1FaciliƟes with mulƟple buildings were consolidated into one building complex. 
2No damage is esƟmated for exposed structures with “First floor height” above the level of flooding (base flood elevaƟon). 
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Table 70. City of Boardman hazard profile 

Community Overview 

Community Name PopulaƟon Number of Buildings CriƟcal FaciliƟes1 Total Building Value ($) 

Boardman 4,338 1,214 5 823,077,000 

Hazus-MH Analysis Summary 

Hazard Scenario 

PotenƟally 
Displaced 
Residents 

% PotenƟally 
Displaced 
Residents 

Damaged 
Buildings 

Damaged 
CriƟcal 

FaciliƟes Loss EsƟmate ($) Loss RaƟo 

Flood2 1% Annual Chance 0 0.0% 0 0 0 0.0% 

Earthquake 
Horse Heaven 
Fault Mw-7.1 

27 0.6% 75 0 55,846,000 6.8% 

Exposure Analysis Summary 

Hazard Scenario 

PotenƟally 
Displaced 
Residents 

% PotenƟally 
Displaced 
Residents 

Exposed 
Buildings 

Exposed 
CriƟcal 

FaciliƟes 
Building  

Value ($) 
Exposure 

RaƟo 

Landslide High and Very 
High SuscepƟbility 

0 0% 0 0 0 0% 

Channel 
MigraƟon 

30-year erosion 
hazard 

0 0% 0 0 0 0% 

Wildfire High and 
Moderate Risk 

858 20% 212 2 164,489,000 20% 

1FaciliƟes with mulƟple buildings were consolidated into one building complex. 
2No damage is esƟmated for exposed structures with “First floor height” above the level of flooding (base flood elevaƟon). 

 

Table 71. City of Heppner hazard profile 

Community Overview 

Community Name PopulaƟon Number of Buildings CriƟcal FaciliƟes1 Total Building Value ($) 

Heppner 1,187 797 7 229,967,000 

Hazus-MH Analysis Summary 

Hazard Scenario 

PotenƟally 
Displaced 
Residents 

% PotenƟally 
Displaced 
Residents 

Damaged 
Buildings 

Damaged 
CriƟcal 

FaciliƟes Loss EsƟmate ($) Loss RaƟo 

Flood2 1% Annual Chance 167 14% 119 1 2,084,000 0.9% 

Earthquake* 
Horse Heaven 
Fault Mw-7.1 

8 0.7% 28 0 5,877,000 2.6% 

Exposure Analysis Summary 

Hazard Scenario 

PotenƟally 
Displaced 
Residents 

% PotenƟally 
Displaced 
Residents 

Exposed 
Buildings 

Exposed 
CriƟcal 

FaciliƟes 
Building  

Value ($) 
Exposure 

RaƟo 

Landslide High and Very 
High SuscepƟbility 

163 14% 111 1 30,944,000 13% 

Channel 
MigraƟon 

30-year erosion 
hazard 

58 4.9% 46 1 7,675,000 3.3% 

Wildfire High and 
Moderate Risk 

194 16% 112 1 25,440,000 11% 

1FaciliƟes with mulƟple buildings were consolidated into one building complex. 
2No damage is esƟmated for exposed structures with “First floor height” above the level of flooding (base flood elevaƟon). 
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Drought, windstorm and winter storm affect large porƟons of the County and take in Heppner with their 
affects. These risks for Heppner do not vary from those risks facing the enƟre County. This is true also 
for Volcano, Earthquake and Landslide hazards.  

Flood and Wildfire have the highest potenƟal to affect Heppner, which is why Heppner has a Flash Flood 
Emergency Plan and has collaborated with the development with the County-wide Community Wildfire 
ProtecƟon Plan. Heppner parƟcipates with the NFIP program and enforces the flood plain development 
regulaƟons as provided in Heppner's floodplain ordinances. The city is in the Community RaƟng System 
showing good floodplain management capacity in the city. 

The City of Heppner did extensive storm water management about six years ago. They added three large 
catch basins along two streets to miƟgate runoff to Willow Creek. Two large swales were built, one 
along Willow Creek and one along Hinton Creek. Several culverts were replaced and drainage improved 
along the steepest streets. 
 

Table 72. City of Ione hazard profile 

Community Overview 

Community Name PopulaƟon Number of Buildings CriƟcal FaciliƟes1 Total Building Value ($) 

Ione 339 249 2 68,770,000 

Hazus-MH Analysis Summary 

Hazard Scenario 

PotenƟally 
Displaced 
Residents 

% PotenƟally 
Displaced 
Residents 

Damaged 
Buildings 

Damaged 
CriƟcal  

FaciliƟes Loss EsƟmate ($) Loss RaƟo 

Flood2 1% Annual Chance 152 45% 69 1 1,263,000 1.8% 

Earthquake 
Horse Heaven Fault 
Mw-7.1 

4 1.2% 17 0 3,045,000 4.4% 

Exposure Analysis Summary 

Hazard Scenario 

PotenƟally 
Displaced 
Residents 

% PotenƟally 
Displaced 
Residents 

Exposed 
Buildings 

Exposed 
CriƟcal 

FaciliƟes 
Building 

Value ($) 
Exposure 

RaƟo 

Landslide High and Very High 
SuscepƟbility 

10 2.9% 5 0 1,997,000 2.9% 

Channel 
MigraƟon 

30-year erosion 
hazard 

6 1.8% 6 1 1,178,000 1.7% 

Wildfire High and Moderate 
Risk 

69 20% 56 1 12,524,000 19% 

1FaciliƟes with mulƟple buildings were consolidated into one building complex. 
2No damage is esƟmated for exposed structures with “First floor height” above the level of flooding (base flood elevaƟon). 

Ione idenƟfies parƟcular concern with flash flooding, wildfire, and drought.  Drainage improvements and 
no Ɵll farming pracƟces have reduced risk of flash flooding.  The city idenƟfies further drainage 
infrastructure improvements to alleviate this threat. 

Wildfire risk can be seasonally high at the Ɵme of wheat harvest.  The fire district enforces a burn ban 
during high risk weather. Drought also has a profound effect on the hardships of agriculture 
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Table 73. City of Irrigon hazard profile 

Community Overview 

Community Name PopulaƟon 
Number of 

Buildings 
CriƟcal FaciliƟes1 Total Building Value ($) 

Irrigon 2,037 867 5 217,274,000 

Hazus-MH Analysis Summary 

Hazard Scenario 

PotenƟally 
Displaced 
Residents 

% 
PotenƟally 

Displaced 
Residents 

Damaged 
Buildings 

Damaged 
CriƟcal 

FaciliƟes Loss EsƟmate ($) Loss RaƟo 

Flood2 1% Annual Chance 0 0.0% 0 0 0 0.0% 

Earthquake* 
Horse Heaven Fault 
Mw-7.1 

52 2.6% 122 2 17,478,000 8% 

Exposure Analysis Summary 

Hazard Scenario 

PotenƟally 
Displaced 
Residents 

% 
PotenƟally 

Displaced 
Residents 

Exposed 
Buildings 

Exposed 
CriƟcal 

FaciliƟes 
Building  

Value ($) 
Exposure 

RaƟo 

Landslide High and Very High 
SuscepƟbility 

10 0.5% 2 0 775,000 0.4% 

Channel 
MigraƟon 

30-year erosion 
hazard 

0 0% 0 0 0 0% 

Wildfire High and Moderate 
Risk 

55 2.7% 18 1 14,245,000 6.6% 

1FaciliƟes with mulƟple buildings were consolidated into one building complex. 
2No damage is esƟmated for exposed structures with “First floor height” above the level of flooding (base flood elevaƟon). 

Table 74. City of Lexington hazard profile 

Community Overview 

Community Name PopulaƟon Number of Buildings CriƟcal FaciliƟes1 Total Building Value ($) 

Lexington 238 212 2 55,260,000 

Hazus-MH Analysis Summary 

Hazard Scenario 

PotenƟally 
Displaced 
Residents 

% PotenƟally 
Displaced 
Residents 

Damaged 
Buildings 

Damaged 
CriƟcal 

FaciliƟes Loss EsƟmate ($) Loss RaƟo 

Flood2 1% Annual Chance 43 18% 28 1 1,285,000 2.3% 

Earthquake* 
Horse Heaven 
Fault Mw-7.1 

1 0.4% 6 0 1,246,000 2.3% 

Exposure Analysis Summary 

Hazard Scenario 

PotenƟally 
Displaced 
Residents 

% PotenƟally 
Displaced 
Residents 

Exposed 
Buildings 

Exposed 
CriƟcal 

FaciliƟes 
Building  

Value ($) 
Exposure 

RaƟo 

Landslide High and Very 
High SuscepƟbility 

13 5.5% 10 0 1,538,000 2.8% 

Channel 
MigraƟon 

30-year erosion 
hazard 

0 0.0% 2 0 117,000 0.2% 

Wildfire High and 
Moderate Risk 

87 37% 74 0 13,590,000 25% 

1FaciliƟes with mulƟple buildings were consolidated into one building complex. 
2No damage is esƟmated for exposed structures with “First floor height” above the level of flooding (base flood elevaƟon).
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IV. MITIGATION PLAN GOALS & ACTION 
ITEMS 

This secƟon outlines Morrow County’s strategy to reduce or avoid long-term vulnerabiliƟes to the 
idenƟfied hazards. Specifically, this secƟon presents a mission and specific goals and acƟons thereby 
addressing the miƟgaƟon strategy requirements contained in 44 CFR 201.6(c). The NHMP Steering 
CommiƩee reviewed and updated the mission, goals and acƟon items documented in this NHMP. 
AddiƟonal planning process documentaƟon is in Volume II, Appendix B. 

MiƟgaƟon Vision 

The NHMP vision describes the long-term goals and aspiraƟons, while painƟng a compelling picture of 
the organizaƟon's future aspiraƟons. The vision of the Morrow County NHMP is: 

To maximize Morrow County's resistance and resilience to natural hazards in both government and 
private sectors through preparedness and miƟgaƟon. 

MiƟgaƟon Mission 

The NHMP mission states the purpose and defines the primary funcƟons of Morrow County’s NHMP. It 
is intended to be adaptable to any future changes made to the NHMP and need not change unless the 
community’s environment or prioriƟes change. The mission of the Morrow County NHMP is: 

To idenƟfy and reduce risk, work to prevent loss, and protect life, property, and the environment from 
natural hazard events through coordinaƟon and cooperaƟon among public and private partners. 

A. MiƟgaƟon Goals 
MiƟgaƟon plan goals are more specific statements of direcƟon that Morrow County residents, public 
and private partners can take while working to reduce the County’s risk from natural hazards. These 
statements of direcƟon form a bridge between the broad mission statement and acƟon items. The goals 
listed here serve as checkpoints as agencies and organizaƟons begin implemenƟng miƟgaƟon acƟon 
items. 

The plan goals help guide the direcƟon of future acƟviƟes aimed at reducing risk and prevenƟng loss 
from natural hazards. The goals serve as checkpoints as agencies and organizaƟons begin implemenƟng 
miƟgaƟon acƟon items. The basis for Morrow County's goals concerning miƟgaƟon of natural hazard 
risks lies in the Comprehensive Plan, which directs the County to protect life and property from natural 
disasters and hazards. These goals exist in harmony with many other County planning programs from 
the TransportaƟon System Plan to the ordinances, plans and policies of the Health Department, Planning 
Department, Public Works Department, and other enƟƟes such as Morrow County Emergency 
Management.  
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The following goals were updated for the 2024 Morrow County NHMP with the help of the NHMP 
Steering CommiƩee. The goals reflect the miƟgaƟon prioriƟes of both Morrow County and the ciƟes of 
Boardman, Heppner, Ione, and Irrigon and the town of Lexington. Each jurisdicƟon will adopt the 
following goals: 

MiƟgaƟon Goals 
 Goal 1: ProtecƟon of Property: 

 Lessen impact from natural disaster on individual properƟes, businesses, and public faciliƟes by 
increasing awareness at the individual level and encouraging acƟviƟes that can prevent damage 
and loss of life from natural hazards; and 

 Improve hazard assessment informaƟon to make recommendaƟons for discouraging new 
development and encouraging preventaƟve measures for exisƟng development in areas 
vulnerable to natural hazards. 

 Goal 2: EducaƟon and Outreach: 

 Further the public's awareness and understanding of natural hazards and potenƟal risk, including 
social and economic vulnerability and miƟgaƟon efforts; and 

 Provide informaƟon on tools, partnership opportuniƟes, and funding resources to assist in 
implemenƟng miƟgaƟon acƟviƟes, using best pracƟces to engage underserved communiƟes and 
individuals. 

 Goal 3: PreventaƟve: 

 Reduce the threat of loss of life and property from natural hazards by incorporaƟng informaƟon 
on known hazards and providing incenƟves to make hazard miƟgaƟon planning a priority in land 
use policies and decisions, including plan implementaƟon, with aƩenƟon to barriers or 
opportuniƟes in areas with underserved communiƟes or for individuals or groups with 
heightened social vulnerability. 

 Goal 4: Partnership and CoordinaƟon: 

 IdenƟfy miƟgaƟon or risk reducƟon measures that address mulƟple areas (i.e., environment, 
transportaƟon, telecommunicaƟons); 

 Coordinate public/private sector parƟcipaƟon in planning and implemenƟng miƟgaƟon projects 
throughout the county; 

 Seek funding and resource partnerships for future miƟgaƟon efforts; and 

 Strengthen communicaƟon and coordinate parƟcipaƟon among and within public agencies, 
residents, non-profit organizaƟons, business, and industry. 

 Goal 5: Structural Projects: 

 When applicable, uƟlize structural miƟgaƟon acƟviƟes to minimize risks associated with natural 
hazards. 
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 Goal 6: Natural Resources: 

 Preserve and rehabilitate and enhance natural systems to serve natural hazard miƟgaƟon 
funcƟons (i.e., floodplains, wetlands, watersheds, and urban interface areas); and 

 Balance watershed planning, natural resource management, and land use planning with natural 
hazard miƟgaƟon to protect life, property, and the environment. 

 Goal 7: Emergency Services: 

 Minimize life safety issues by promoƟng, strengthening, and coordinating emergency response 
plans; and 

 Coordinate and integrate natural hazard miƟgaƟon acƟviƟes, where appropriate, with 
emergency operaƟons plans and procedures. 

 
CommuniƟes in Oregon depend upon a Local Comprehensive Plan to organize and prioriƟze goals and 
policies for the community. These goals and policies assist with the implementaƟon of planning, capital 
improvement, budgeƟng and other various decisions made to achieve the county’s and each city’s goals. 
This mulƟ-jurisdicƟonal NHMP, once acknowledged by FEMA will subsequently to be adopted by each 
jurisdicƟon as a support document for each local comprehensive plan. AcƟon strategies and miƟgaƟon 
planning goals are thereby incorporated in the local jurisdicƟons plan for the purpose of implementaƟon 
in the local decision-making process. 

B.  AcƟon Items Development 
Process 

Development of acƟon items included a mulƟ-step, iteraƟve process that involved brainstorming, 
discussion, review, and revisions. AcƟon items are developed through various sources, including 
community idenƟfied issues, study and report findings, steering commiƩee discussion, and more. An 
illustraƟon of how hazard related issues are developed into AcƟon Items is illustrated below in Figure 
38. 
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Figure 38. Development of MiƟgaƟon AcƟons 

 

 

Many of the acƟon items were created during the previous NHMP planning processes and were updated 
as necessary. During these processes, steering commiƩees developed maps of local vulnerable 
populaƟons, faciliƟes, and infrastructure in respect to each idenƟfied hazard. Review of these maps 
generated discussion around potenƟal acƟons to miƟgate impacts to the vulnerable areas. The 
Department of Land ConservaƟon and Development (DLCD) provided guidance in the development of 
acƟon items by presenƟng and discussing acƟons that were used in other communiƟes. DLCD also took 
note of ideas that came up in Steering CommiƩee meeƟngs and draŌed specific acƟons that met the 
intent of the Steering CommiƩee. All acƟons were then reviewed by the Steering CommiƩee, discussed 
at length, and revised as necessary before becoming a part of this document. 

AcƟon Item Framework 
Many of the NHMP’s recommendaƟons are consistent with the goals and objecƟves of each 
jurisdicƟon’s (County, ciƟes, special districts) exisƟng plans and policies. Where possible, each 
jurisdicƟon will implement the NHMP’s recommended acƟons through exisƟng plans and policies. Plans 
and policies already in existence have support from residents, businesses, and policy makers. Many land-
use, comprehensive, and strategic plans get updated regularly, and can adapt easily to changing 
condiƟons and needs. ImplemenƟng the NHMP’s acƟon items through such plans and policies increases 
their likelihood of being supported and implemented. 

 AcƟon Item Development and PrioriƟzaƟon 
The acƟon items were developed through a two-stage process. In stage one, DLCD facilitated a work 
session with the enƟre steering commiƩee to discuss vulnerabiliƟes, risk profile, and to idenƟfy 
potenƟal new miƟgaƟon acƟons. In the second stage, DLCD, working with the individual jurisdicƟons to 
evaluate the status of 2016 miƟgaƟon acƟons and to consolidate and revise them as necessary.  
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Table 75 idenƟfies the status of 2016 AcƟon Items and revisions that were made to them during the 
2024 update process. Several 2016 AcƟon Items were completed.  Most of these were physical 
miƟgaƟon projects.  Although Morrow County jurisdicƟons did not incorporate the NHMP into their 
Comprehensive Plans, the physical projects were idenƟfied in other plans or planning mechanisms 
already in place in the ciƟes and the county. 

Table 75. Status and DisposiƟon of 2016 AcƟon Items 

2016 Action 
item 

2024 Action ID Status Details Disposition 

Morrow County 

MC06-07 MC-MH-1 Not Complete, Revised   Retained, multi-hazard 

MC06-09 MC-MH-2 Not Complete, Revised   Retained, multi-hazard 

MC14-36 MC-MH-3 Not Complete   Retained, multi-hazard 

- MC-MH-4 New     

- MC-MH-5 New     

MC06-08 MC-DR-1 Not Complete, Revised   Rewrite/Revise 

MC06-13 
MC06-21 
MC06-22 
MC06-23 
MC06-26 
MC06-27 
MC06-28 
MC06-29 
MC06-30 
MC06-31 
MC06-32 
MC06-14 
MC06-15 
MC06-16 
MC06-17 
MC06-18 
MC06-18 
MC06-19 
MC06-20 

MC-FL-1 Not Complete, Revised   Combined  

MC14-41 MC-FL-2 Not Complete, Revised   Retained 

MC14-38 MC-LS-1 Not Complete, Revised   Retained 

MC06-03 MC-SW-1 Not Complete, Revised   Retained 

- MC-SW-2 New     

MC06-02 MC-WF-1 Not Complete, Revised   Retained 

MC14-33 MC-WF-2 Not Complete   Retained, detail added 

MC14-35 MC-WF-3 Not Complete, Revised   Retained, detail added 

MC14-39 MC-WF-4 Not Complete, Revised   Retained 

MC14-40 MC-WF-5 Not Complete, Revised   Retained, detail added 

MC06-01 - Completed   Removed 

MC06-04 - Discontinued   Removed 
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2016 Action 
item 

2024 Action ID Status Details Disposition 

MC06-05 - Completed   Removed 

MC06-06 - Cancelled   
Combined with 2016 MC 14-
35, 37, and 38 

MC06-10 - Completed   Removed 

MC06-11 - Cancelled   Combined with 2016 MC 14-
35, 37, and 38 

MC06-12 - Completed Larger culver installed Removed 

MC06-16 - Completed Ditches cleaned out Removed 

MC06-17 - Completed   Removed 

MC06-18 - Completed Ditches cleaned out Removed 

MC06-24 - Completed   Removed 

MC06-25 - Completed   Removed 

MC14-34 - Discontinued   Removed 

MC14-37 - Completed   Removed 

Boardman 

B06-02 B-DR-1 Not Complete, Revised   Retained 

B14-03 B-MH-1 Not Complete, Revised   Retained 

B06-01 - Completed 

City owns portable 
generator to operate lift 
station during power 
outages 

Removed 

Heppner 

H06-03 H-MH-1 Completed   Retained 

 - H-MH-2 New     

 - H-MH-3 New     

H06-01 H-FL-1 Not Complete, Revised   Retained 

 - H-FL-2 New     

 - H-FL-3 New     

H06-02 - Discontinued   Removed 

- - New 

Heppner built a new fire 
station to serve the City of 
Heppner and the Heppner 
Rural Fire Protection District. 

Completed 

Ione 

- IO-MH-1 New     

IN14-03 IO-DR-1 Not Complete, Revised   
Retained, Incorporated into 
IO-DR-02 

- IO-DR-2 New     

IN06-01 IO-FL-1 Not Complete, Revised   Retained 

IN06-02 IO-FL-2 Not Complete, Revised   Retained 

IN14-05 IO-FL-3 Not Complete, Revised   Retained 
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2016 Action 
item 

2024 Action ID Status Details Disposition 

IN14-03  - Completed 

This mitigation project was 
completed at the top of the 
hill. CRP land didn't have 
diversion for the canyon 
(flood last in 2008), after 
flood, they took some land 
out of CRP to create a 
detention pond. 

Removed 

IN14-04  - Completed 

This was resolved in 2022 
with the removal of a flow 
barrier (underground stem 
wall) from roof runoff. Only 
two buildings were 
previously affected and 
none are now. Percolation 
tests (12 sites near park) 
showed that the park is 
highly compacted due to 
historic use as a railyard. 

Removed 

Irrigon 

IR06-03 IR-MH-1 Not Complete, Revised   Retained 

IR14-07 IR-MH-2 Completed 
Reader board installed at 
City Hall Removed 

- IR-DR-1 New     

- IR-DR-2 New     

IR14-06 IR-SW-1 Not Complete, Revised   Retained 

IR14-01 - Discontinued   Removed 

IR06-02 - Discontinued   Removed 

IR06-04  - Completed 

No longer necessary. Well 
removed. New wells came 
online in 2009. New Action 
Item developed for backup 
power for new wells 3 and 4. 

Removed 

IR14-05  - Completed   Removed 

Lexington 

L06-04 LX-MH-1 Not Complete, Revised   Retained 

L06-06 LX-DR-1 Not Complete   Retained 

L06-07 LX-DR-2 Not Complete   Retained 

L06-02 LX-FL-1     Retained 

L06-08 LX-FL-2 Not Complete   Retained 

L06-09 LX-FL-3 Not Complete   Retained 

L06-01  - Completed 
Pump replacement was 
complete Aug. 2022. 

Removed 

L06-03 -  Completed   Removed 
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2016 Action 
item 

2024 Action ID Status Details Disposition 

L06-05 -  Discontinued   Removed 

Morrow County Health District 

 - HD-MH-1 New     

 - HD-MH-2 New     

 

Each steering commiƩee idenƟfied the top three (3) acƟon items prioriƟes that currently reflect their 
community’s current condiƟons, needs, and capacity. The JurisdicƟons will focus their aƩenƟon and 
resource availability upon these achievable, high leverage acƟviƟes over the next five years, though the 
top priority acƟons may shiŌ due to changes in community risk, capacity, and funding. 

Although this methodology provides a guide for the jurisdicƟons in terms of implementaƟon, each 
jurisdicƟon has the opƟon to implement any of the acƟon items at any Ɵme. This opƟon to consider all 
acƟon items for implementaƟon allows jurisdicƟons to consider miƟgaƟon strategies as new 
opportuniƟes arise, such as capitalizing on funding opportuniƟes. MiƟgaƟon acƟons that were not 
prioriƟzed will be considered for prioriƟzaƟon during maintenance meeƟngs. 

AcƟon Items – Matrix and Details 
The tables below provide both a snapshot and details of the 2024 miƟgaƟon AcƟon Items idenƟfied by 
representaƟves for each jurisdicƟon during Steering CommiƩee meeƟngs. (See Appendix B for details.) 
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Table 76 provides a summary matrix of acƟon item numbers by jurisdicƟon and each hazard to which 
they idenƟfied being exposed as well as the goals addressed by each acƟon. 

The second table, Table 77, idenƟfies the name and some details of each miƟgaƟon acƟon item 
providing a brief descripƟon or notes, lead agency and potenƟal partners, potenƟal funding sources, 
projected cost, and a projected Ɵmeline.  Priority, if known, is noted.  A method for establishing 
prioriƟes among the acƟon items is discussed in Appendix C: Economic Analysis of Natural Hazard 
MiƟgaƟon Project.   
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Table 76. AcƟon Items: Morrow County 

Action Item 

Impacted Hazard   Plan Goals 
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Multi-Jurisdictional 

MJ-MH-1 x     x x  x    x  x  x   x         x     x 

Morrow County 
MC-MH-1 x x x x x x x x x x     x   x        
MC-MH-2 x x x x x x x x x x    x x    x       
MC-MH-3 x x x x x x x x x x       x         
MC-MH-4 x x x x x x x x x x          x       
MC-MH-5  x   x x x x x x x x         x      x  
MC-MH-6   x      x x             x     x x     
MC-FL-1         x                     x     
MC-FL-2         x             x             
MC-LS-1          x x               x         
MC-SW-1               x x             x     
MC-SW-2               x  x  x        x         
MC-WF-1                   x     x           
MC-WF-2                   x   x             
MC-WF-3                   x       x         
MC-WF-4                   x   x      x       

MC-WF-5                   x   x             

Boardman 
B-DR-1   x x        x x x x           x     

B-MH-1 x x x x x x x x x x   x x           

Heppner 
H-MH-1 x x x x x x x x x x     x         x 
H-MH-2 x x x x x x x x x x    x   x  x  x      
H-MH-3   x x x  x x x x x x           x     
H-FL-1         x               x           
H-FL-2         x                      x     

H-FL-3         x                   x       

Ione 



2024 Morrow County MJ NHMP  Page 194 

Action Item 

Impacted Hazard   Plan Goals 
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IO-MH-1 x     x           x         x       
IO-DR-2   x     x        x              x      
IO-FL-1         x x              x   x       
IO-FL-2         x             x       x     
IO-FL-3         x                 x         

Irrigon 
IR-MH-1   x               x         x x x    
IR-MH-2 x x x x x x x x x x           x   x 
IR-DR-1   x     x                      x     
IR-DR-2   x                           x  x    
IR-SW-1 x     x        x x  x                 

Lexington 
LX-MH-1 x x x x x x x x x x           x     
LX-DR-1   x   x  x                    x x     
LX-DR-2 x x x x x x x x x x       x         
LX-FL-1         x x                    x     
LX-FL-2         x                     x     
LX-FL-3         x                     x     

Morrow County Health District 
HD-MH-1 x x x x x x x x x x         x x     
HD-MH-2     x x  x x x x x x     x x         
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Table 77. MiƟgaƟon AcƟon Item Details 

2024 
Action ID 

Action Item Description Lead/ Partners Priority 
Potential Funding 

Source 
Estimated 

Cost 
Timeline 

Multi-Jurisdictional 

MJ-MH-1 

Establish a coordinated county-
wide approach or plan for Public 
Safety Power Shutoffs (power 
down for low humidity days – 
power outages in general) 

It is essential to provide community-
wide communication when PSPSs 
are occurring, to ensure the public 
are able to be proactive and prepare 
for the time while the power is out. 
Public concern was expressed about 
the potential for ignition of crop land 
below high tension power lines. 

Community 
Planning 
Departments/ 
Utility Companies 

  

HMGP; BRIC; 
Technical 
assistance 
funding 

  
Short-

Term (0 to 
2 years) 

Morrow County (MC) 

MC-MH-1 

Provide Spanish-speaking 
community members with 
culturally appropriate outreach 
and resources concerning regional 
natural hazards and emergency 
alerts. 

As outreach and educational 
resources are primary focused on 
English speaking communities, this 
fails to account for the Spanish-
speaking community members, who 
are a vulnerable population due to 
being underserved and have a lack 
of knowledge and awareness of 
hazard issues and related-resources. 
Ensuring that resources and 
outreach that is both provided in 
Spanish as well as is culturally 
appropriate and addresses the 
communities' concerns and needs is 
essential. 

MC Planning 
Department, 
Emergency 
Management 

High HMGP; BRIC 
Low (Less 

than 
$100,000) 

Ongoing 

MC-MH-2 

Organize and maintain public 
awareness campaigns regarding 
natural hazards for the benefit of 
the community. (Target high-risk 
communities) 

Identify opportunities to raise public 
awareness and implement education 
campaigns for community members 
within Morrow County's public and 
private high-risk hazard areas 

MC Planning 
Department, MC 
Emergency 
Management 

- HMGP; BRIC 
Low (Less 

than 
$100,000) 

Ongoing 
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2024 
Action ID 

Action Item Description Lead/ Partners Priority 
Potential Funding 

Source 
Estimated 

Cost 
Timeline 

MC-MH-3 Consideration of broadening the 
NHMP to include all hazards. 

There is a need for identifying the 
interconnectedness of natural 
disaster occurrences that can result 
in other, non-natural disaster events, 
such as power disruptions or gas line 
disturbances.  

MC Planning 
Department; 
MC Emergency 
Management; 
Fire Districts, City 
Disaster 
Management 
staff, Port of 
Morrow 

High 

HMGP; BRIC; 
Community Grant 
- Technical 
Assistance (DLCD) 

Low/ 
Medium 

Short-
Term (0 to 

2 years) 

MC-MH-4 
Start and maintain CERT groups to 
be able to handle sheltering 
operations. 

Beginning by recruiting volunteers, 
followed by providing and 
maintaining training. As well as 
identify capacity needs for the 
program, including funding, required 
equipment and materials. 

MC Planning 
Department, MC 
Emergency 
Management, 
Jurisdictions, Red 
Cross 

- 

ODEM State 
Homeland 
Security Grant 
Program 

Low/ 
Medium Ongoing 

MC-MH-5 
Establish Emergency 
Communications System 

In the event of an emergency, 
resilient emergency communication 
systems are vital. This will require 
determining city roles in 
implementing and maintaining city 
roles. 

MC Planning 
Department, MC 
Emergency 
Management 

- HMGP; BRIC 
Medium 

($100,000 to 
$500,000) 

Short-
Term (0 to 

2 years) 

MC-MH-6 

Install automated shut down at 
head gates and pump stations at 
West Extension Irrigation District 
(WEID)  

In the event of a canal failure, the 
water in the West Extension canals 
need to be stopped to avoid canal 
overflow and flooding in adjacent 
areas. 

West Extension 
Irrigation District; 
State of Federal 
Resource Agency; 
Oregon Rural 
Action 

High 
FMA (and HMGP; 
BRIC) 

Medium/ 
High 

Short-
Term/ 

Medium-
Term 
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2024 
Action ID 

Action Item Description Lead/ Partners Priority 
Potential Funding 

Source 
Estimated 

Cost 
Timeline 

MC-FL-1 

Improve vulnerable roads, 
canyons, and culverts, that 
frequently experience flooding 
from heavy rains, leading to 
washed out, unpassable roads. 

There are many areas throughout 
the county that are washed 
out/flooded roads, which is 
exacerbated during heavy rains. 
There is a need to implement 
clearing, provide grading, increase 
culverts, raise roads, and re-route 
roads. 
Locations include: 
Alpine Lane #702 (some worked 
completed) 
Bert Peck Lane #616 
Black Horse Road 
Clarks Canyon #966 (Some washed 
out spots, culvers plugged) 
Dee Cox Road #723 
Fuller Canyon #612 
Immigrant - Mud Build Up #550 
Johnson Grade #526 
Lindstrom Lane #538 
Lloyd Road #924 
Meadow Brook Road #643 
Morgan East #537 
Nichols Lane Road #620 
Perlberg #675; Piper Canyon #647 
Shobe Canyon #713 
Stock Drive Lane #614 
Turner Land #504 
Wells Spring (Washed out) 

Morrow County 
Road 
Department; 
Public Works, 
Planning 
Department; 
Landowners, 
DLCD, ODT 

Medium 
Road Fund; 
General Funds 

Low/ 
Medium 

Short-
Term/ 

Medium-
Term 
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2024 
Action ID 

Action Item Description Lead/ Partners Priority 
Potential Funding 

Source 
Estimated 

Cost 
Timeline 

MC-FL-2 
Compliance with the National 
Flood Insurance Program 

Drainages, such as the Willow Creek 
Valley area and other lesser-known 
areas, experience occasional 
devasting flooding. For these areas, 
and others it is important to adhere 
to ordinances aimed at mitigating 
flood risk to life and property. 
This is a continuing project and will 
continuing adhering to the 
requirements by adhere to the 
Floodplain Development ordinances 
within the Morrow County Zoning 
Ordinance. 

Morrow County 
Planning 
Department; 
FEMA, ODEM 

High FMA 
Medium 

($100,000 to 
$500,000) 

Ongoing 

MC-LS-1 

Develop updated policy language 
for landslide hazards and 
incorporate the landslide hazard 
data and maps into the 
Comprehensive Plan and land use 
zones that have landslide risks in 
order to mitigate landslide 
disasters 

Use the DOGAMI list of identified 
landslide risk areas in Morrow 
County, and provide policy and 
mapping regarding this study, and 
incorporate land use planning and 
hazard reduction/mitigation into 
land use document. 
Design/ Permitting is currently 
underway; Next steps will include 
integrating Information/Data with 
other plans/reports/policies/studies 
etc. 

Morrow County 
Planning 
Department; 
Emergency 
Management; 
DLCD, DOGAMI 

Medium 

HMGP; BRIC 
(Direct Technical 
Assistance); 
Community Grant 
- Technical 
Assistance (DLCD) 

Low/ 
Medium 

Short-
Term (0 to 

2 years) 

MC-SW-1 

Establish and maintain backup 
power for critical communication 
facilities in the event of a 
wind/winter storm 

Redundant power sources are 
essential, especially when vulnerable 
power sources are affected due to a 
natural hazard. Backup 
power/generators don’t exist for 
communication systems within the 
rural fire departments. 
This action will include establishing 
backup power for communication 
towers that do not yet have backup 
power.  

Morrow County 
Emergency 
Management; 
Rural Fire 
Protection 
Districts; 
Data District 

High 

HMGP; BRIC; 
Rural 
Development 
Assistance - 
Utilities; USDA 

High 
Long-

Term (5+ 
years) 
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2024 
Action ID 

Action Item Description Lead/ Partners Priority 
Potential Funding 

Source 
Estimated 

Cost 
Timeline 

Currently, this action has been 
difficult to implement and maintain 
due to staffing issues, which have 
kept the emergency services 
department unable to work on the 
project. 

MC-SW-2 
Place reflective signs or barriers 
along the road are needed to 
prevent accidents. 

Roads are difficult to differentiate 
from fields during extreme weather 
events, such as snow storm, which 
poses a challenge for snow plows. 
Such examples include Rattlesnake 
Canyon, the top of Gooseberry, and 
Rhea Creek. Per the city of Ione - 
roads fixes were completed in the 
last six months where snow plows 
were going off the road, but is a 
continual process. 

Morrow County 
Transportation 
and Public Works, 
Emergency 
Management, 
Planning 

- 
HMGP; BRIC 
(Warning System) 

Medium/ 
High 

Medium 
to Long-

Term 

MC-WF-1 
Public education for property 
owners and recreationists in fire-
prone areas 

Rural populations are often 
inadequately educated or prepared 
for wildfires, as they are often 
underserved and underrepresented. 
Providing outreach that specifically 
targets their needs and concerns is 
essential. This can be further 
addressed by providing material and 
resources in both English and 
Spanish. 

Morrow County 
Public Works; 
Fire Protection 
Districts;  
ODOF, NFPA, 
USFS 

High BRIC Low Ongoing 
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2024 
Action ID 

Action Item Description Lead/ Partners Priority 
Potential Funding 

Source 
Estimated 

Cost 
Timeline 

MC-WF-2 

Identify the proper fire district 
that will protect against fires in 
the Umatilla Chemical Depot 
District 

The US Army Chemical Depot has 
been deactivated and is in the Base 
Realignment (BRAC) process. Along 
with the many tasks involved with 
this process, what entities will 
protect against wildfires in that area 
also needs to be addressed. 
This area has over 5,000 acres slated 
for wildlife refuge and habitat 
protection, more than 7,000 acres 
for use by the Oregon National 
Guard for training grounds and 
facilities, an estimated 1,077 acres 
for highway commercial/industrial 
uses, and over 2,000 acres of 
industrial grounds with 
approximately 943 acres of that 
property restricted to help preserve 
wildlife habitat that is presently in 
the area. 
Future steps for this action can 
include establishing a relationship 
and maintaining communication 
between fire district and depot 
district and establish plan of action. 

Morrow County 
Planning 
Department; 
Emergency 
Management; 
Umatilla County 
partners in fire 
protection and 
planning, Fire 
districts, Local 
Reuse Authority 

Medium 

EPA - 
Environmental 
and Climate 
Justice (ECJ) 
program; HMGP; 
HMGP Post Fire 

Low/ 
Medium 

Medium-
Term (2-5 

years) 

MC-WF-3 
Update fire siting standards for 
siting development in Forest use 
Zones. 

Current siting standards in the Forest 
Use Zone are inadequate relative to 
accessibility for response vehicles 
based on the Forest Practices Act. 
Some of the fire siting standards are 
unclear, have no compliance 
mechanisms and no indication as to 
who would provide enforcement. 
In order to address these 
deficiencies, as well as changes in 
wildfire risk, it will be important to 

Morrow County 
Planning 
Department; 
Emergency 
Management; 
Fire Districts, 
USFS, ODF 

High 

HMGP; HMGP 
Post Fire; BRIC; 
Community 
Wildfire Risk 
Reduction Grant 
(OSFM) 

Medium 
Short-

Term (0 to 
2 years) 
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2024 
Action ID 

Action Item Description Lead/ Partners Priority 
Potential Funding 

Source 
Estimated 

Cost 
Timeline 

design new, adequate standards and 
incorporate those standards into the 
Forest Use Zone siting requirements 
in the Zoning Ordinance. 

MC-WF-4 

Identify specific individual 
responsible for and maintain 
communication among partner 
agencies for any emergency needs 
and responses to Army Corp 
property next to the Columbia 
River. 

Implementation (underway); 
There is confusion as to who 
responds to fires on the federal 
lands next to the river, either the 
local fire districts or the feds. 
There is a need to create an 
opportunity for the US Army Corps 
of Engineers, the USFW, the Port of 
Morrow, and the local rural fire 
protection districts to meet and 
discuss fire protection along the 
river. The intention is to develop an 
agreement as to who will fight fires 
on the federal properties next to the 
river. 
Future cooperation could contribute 
towards identifying opportunities for 
wildfire risk reduction on the land. 

Morrow County 
Planning 
Department; 
Boardman and 
Irrigon Rural Fire 
Protection 
Districts, USACE, 
USFW, Port of 
Morrow 

High General funds 
Low (Less 

than 
$100,000) 

Short-
Term (0 to 

2 years) 

MC-WF-5 

Identify/Establish designated 
evacuation routes in the event of a 
wildfire in the residentially 
developed areas of southern 
Morrow County, particularly in the 
Blake Ranch area. 

There is a need for designated fire 
evacuation routes in the event of a 
wildfire in the residentially 
developed areas of southern 
Morrow County and is especially 
important in the Blake Ranch area. 
Work to discuss with the appropriate 
authorities and develop designated 
fire evacuation routes where they 
are deemed to be needed in 
southern Morrow County  

Morrow County 
Planning 
Department; 
Emergency 
Management; 
Heppner Rural 
Fire Protection 
District 

High 
HMGP; BRIC; 
HMGP Post Fire 

Medium/ 
High 

Medium-
Term (2-5 

years) 
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2024 
Action ID 

Action Item Description Lead/ Partners Priority 
Potential Funding 

Source 
Estimated 

Cost 
Timeline 

Boardman 

B-DR-1 
Provide backup generator for 
water collector #2 in Boardman. 

There is no back-up power for the 
collector well #2 if the primary 
power source were to go out during 
a power outage. Addressing this 
deficiency is essential, as this well is 
one of the main sources of water for 
Boardman. 

Public Works 
Department 

High HMGP; BRIC High 
Medium-
Term (2-5 

years) 

B-MH-1 

Provide Spanish-speaking 
community members with 
culturally appropriate outreach 
and resources concerning regional 
natural hazards and emergency 
alerts. 

As outreach and educational 
resources are primary focused on 
English speaking communities, this 
fails to account for the Spanish-
speaking community members, who 
are a vulnerable population due to 
being underserved and have a lack 
of knowledge and awareness of 
hazard issues and related-resources. 
Ensuring that resources and 
outreach that is both provided in 
Spanish as well as is culturally 
appropriate and addresses the 
communities' concerns and needs is 
essential. 

Public Works 
Department 

High 

EPA - 
Environmental 
and Climate 
Justice (ECJ) 
program 
(Towards 
underserved and 
overburdened 
populations); 
HMGP; BRIC 

Low (Less 
than 

$100,000) 
Ongoing 

Heppner 

H-MH-1 
Improve emergency 
communications systems in the 
Willow Creek Valley. 

All counties have gone to OR Alert 
system, which will help provide 
support as the city improves their 
emergency communication systems 
by tying into the already established 
system will be able to tie into it 
soon. Currently OR Alert is operating 
within Morrow County.  

City of Heppner, 
County 
Emergency 
Management 

High 
HMGP; BRIC 
(Warning System) 

Medium/ 
High 

Medium-
Term (2-5 

years) 
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2024 
Action ID 

Action Item Description Lead/ Partners Priority 
Potential Funding 

Source 
Estimated 

Cost 
Timeline 

H-MH-2 

Ensure that the fire station 
maintains a full staff of volunteers 
for both the rural and town 
stations. 

Currently, all positions are full 
except for a single opening. 
Maintaining a full staff of volunteers 
will ensure that the community can 
better respond to hazards. 

City of Heppner, 
Fire Districts; 
County 
Emergency 
Management 

- 
Oregon Fire 
Service Capacity 
Program (OSFM) 

  Ongoing 

H-MH-3 
Need redundancy in water system 
like backup pumps.  

The city has 4 wells in a 12-mile line 
in the canyon, all of which are along 
one pipe, which was last upgraded 
1984. Redundancy will be 
incorporated into the water system 
by implementing and maintain a new 
tank well separate from the existing 
line. 
This project is currently under 
contract with Anderson Perry, who is 
also working on updating the sewer 
and water master plan. 

Partner: Business 
Oregon 

High 
Business Oregon 
(financing and 
grants); BRIC 

High 
($500,000+) 

Medium-
Term (2-5 

years) 
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2024 
Action ID 

Action Item Description Lead/ Partners Priority 
Potential Funding 

Source 
Estimated 

Cost 
Timeline 

H-FL-1 

Organize and maintain public 
awareness campaigns regarding 
floods for the benefit of the 
community. (Target high-risk 
communities) 

The community will work to develop 
and implement outreach and 
educational campaigns focused on 
flood and water quality. The 
campaigns will have a focus on 
targeting high-risk and vulnerable 
communities, including those living 
in assisted livings, schools, etc. Other 
opportunities to hold these 
campaigns include places for 
community public gatherings such as 
public pools, churches, stores, etc. 
Such topics that will be addressed 
will include what to know in a 
massive flash, what to do when flash 
flood sirens go off, as there is a 
history of flooding in Willow Creek 
drainages. 

City of Heppner, 
Fire Districts; 
County 
Emergency 
Management 

High 

EPA - 
Environmental 
and Climate 
Justice (ECJ) 
program 
(Towards 
underserved and 
overburdened 
populations); 
HMGP; BRIC 

Low Ongoing 

H-FL-2 Sewer system improvements  

The city's sewer plant is currently 
over 100 years and is subject to 
flood risk. While there have been no 
significant floods recently, there are 
no plans to relocate the plant. A 
Wastewater Feasibility Study is in 
progress. 

Partner: Business 
Oregon 

High 
Business Oregon 
(financing and 
grants) 

High 
($500,000+) 

Medium-
Term (2-5 

years) 

H-FL-3 Willow Creek Flood Study  

Willow Creek floodplain in Heppner 
has been identified by the USACE as 
a priority for a flood study. This is 
due to many buildings, including 
residential buildings and water 
treatment facilitations located 
Willow Creek being at risk from flood 
hazards. Additionally, The Willow 

City of Heppner, 
DOGAMI, USACE - FMA; HMGP; BRIC 

Low/ 
Medium 

Short-
Term (0 to 

2 years) 
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2024 
Action ID 

Action Item Description Lead/ Partners Priority 
Potential Funding 

Source 
Estimated 

Cost 
Timeline 

Creek dam, if breached, would 
severely impact the communities of 
Heppner, Ione, and Lexington. 

Ione 

IO-MH-1 
Consider developing a mass care 
capability for extreme heat and 
wildfire smoke. 

This would be developed in order to 
address issues caused by extreme 
weather events and would assist in 
providing quality of aid. 

City of Ione - 

HMGP; BRIC; 
HMGP Post Fire; 
Smoke 
Management-
Community 
Response Plan 
Grant (DEQ) 

Low/ 
Medium 

Medium-
Term (2-5 

years) 

IO-DR-2 Implement and maintain backup 
power sources needed for water.  

In winter, the currently available 
700k tank is a one-week supply. In 
summer, an irrigation order would 
be used (Emergency Well Shut Down 
Plan). 
This backup power for water is 
extremely important to the 
community, especially  in regard to 
the economic impact. For example, 
participants in the NHMP update 
noted that in 2023 the Water Master 
turned off many water rights 
throughout the community. This 
resulted in economic impacts, 
notable alfalfa crop irrigation.  

City of Ione High 

HMGP; BRIC 
(FEMA); Rural 
Development 
Assistance – 
Utilities (USDA) 

High 
Medium-
Term (2-5 

years) 

IO-FL-1 Education/ Training of FEMA 
requirements 

 
There is a lack of knowledge in Ione 
concerning what is required and 
how/if/when anyone can develop, 
remodel, etc./ in the floodway and 
floodplain. To improve knowledge, 
trainings can be conducted for city 
officials, as well as review Ione's 

City of Ione 
Floodplain 
Manager/ 
DLCD NFIP 
Coordinator  

High HMGP Low Ongoing 
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2024 
Action ID 

Action Item Description Lead/ Partners Priority 
Potential Funding 

Source 
Estimated 

Cost 
Timeline 

Flood Plain Overlay Zone, and 
update Ione's Comp Plan to reflect 
new FP maps. 

IO-FL-2 

Improve drainage in Reitman and 
Lorraine Canyons, resulting in 
automatically operated drainage, 
as opposed to manually operated 
haphazard pumps and hoses 

Ione has no flood control mitigation 
for drainage from Reitman and 
Lorraine Canyons except for a 
"ditch" and a pump and hose system 
operated by passersby during an 
event. These areas, which have a 
mixture of uses, including 
residential, businesses, and 
undeveloped land, all experience 
flooding. Currently, the county road 
acts as a dam. 
There is a need to have an excavator 
to get this work done and keep this 
drainage open. 
Improvising the drainage system will 
take time and require working with 
County Public Works Dept to allow 
drainage under/over County road, 
and allow drainage to operate 
automatically, without the need for 
haphazard pumps and hoses. 

Ione and Morrow 
County 
Planning and 
Public Works 
Departments 

High FMA; HMGP; BRIC 
Medium/ 

High 

Medium-
Term (2-5 

years) 

IO-FL-3 

Continue to meet Floodplain 
Management requirements by 
adhering to the City Flood Damage 
Prevention Ordinance #3-2007 

No specific needs, existing MOUs 
with Morrow County and an IGA 
with the City of Boardman. 

Morrow County 
Planning 
Department/ 
FEMA 

High FMA; City Budget 
Medium 

($100,000 to 
$500,000) 

Ongoing 

Irrigon 
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2024 
Action ID 

Action Item Description Lead/ Partners Priority 
Potential Funding 

Source 
Estimated 

Cost 
Timeline 

IR-MH-1 

Pursue establishing a collaboration 
with USACE regarding the risk 
management of undeveloped land 
east of Irrigon Marina owned by 
the USACE. 

There is undeveloped land near the 
Irrigon Marina that is owned by the 
US Army Corps of Engineers. The 
land is primarily shrubs and 
herbaceous vegetation posing as a 
wildfire risk to Irrigon further 
exacerbated by drought. 
There is potential to collaborate with 
the USACE to manage/develop the 
land in a way that reduces wildfire 
risk. 
Currently, ACOE is the absentee 
landowners, while IRFPD provides 
structure protection. 

City of Irrigon’ s 
Planning 
Department 

Medium 
HMGP; HMGP 
Post Fire; BRIC 

Medium/ 
High 

Long-
Term; 

Ongoing 

IR-MH-2 
Provide emergency information 
dissemination broadcasting. 

Loss of power and ineffective 
communication during one or more 
emergencies is a concern for the 
city, as they would  not be able to 
safely and effectively communicate 
with the public to reduce risk(s) in 
such events. 
This can be addressed by installing 
an electronic public reader board  
along  NE  Division  St., which is 
viewable  from Hi  Way  730, and 
that is linked to city hall power 
supply (system generator). On-going 
service announcements and 
emergency broadcasting during 
emergencies due to loss of power 
would be maintained, and City Hall 
would function as the EOC 
(Emergency Operations Center) for 
Irrigon community. 

City of Irrigon 
Port of Morrow, 
Morrow County, 
State, and Federal 
resource agencies 

Medium 
HMGP; HMGP 
Post Fire; BRIC 

Medium/ 
High 

$35,000 
Ongoing 
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2024 
Action ID 

Action Item Description Lead/ Partners Priority 
Potential Funding 

Source 
Estimated 

Cost 
Timeline 

IR-DR-1 
Provide emergency backup power 
for Wells 3 and 4. 

Secure and maintain a minimum 40 
KW portable generator to run well 
systems during outages. 

City of Irrigon; 
Partner with 
FEMA 

High 

HMGP; BRIC; 
FMA; Rural 
Development 
Assistance – 
Utilities (USDA) 

Medium/ 
High 

$60k - $75K 

Medium-
Term (2-5 

years) 

IR-DR-2 
Identify and secure additional 
water source. 

Loss of primary water sources prior 
to and during one or more 
emergencies is a significant concern, 
as emergencies would not be able to 
be adequately prepared for and/or 
responded to. Additional water 
sources can help ensure that 
community needs are better met, 
and overall community capacity and 
resilience increases due to 
redundant water sources and 
resources are available. 

City of Irrigon, 
Public Works 

High 

HMGP; BRIC; 
FMA; Rural 
Development 
Assistance – 
Utilities (USDA) 

High 
$1.5M - 

$5M 

Long-
Term (5+ 

years) 

IR-SW-1 
Provide emergency backup power 
for Community Warming/Cooling 
Station #3 

Multiple emergencies necessitate 
the use of warming/cooling (holding) 
area for residents, with a potential 
gathering area at Stokes Landing 
Senior Center. This would require a 
generator to be acquired to ensure 
backup power is available in the 
event of a power outage. These 
centers would continually operate 
during such event(s)/emergency. 
Secure a back-up generator (40 KW 
or larger) to run and maintain 
systems during such emergency. 

Senior Center, 
City, County Medium 

HMGP; BRIC; 
FMA; Rural 
Development 
Assistance – 
Utilities (USDA) 

Medium/ 
High 

$100,000 

Medium-
Term (2-5 

years) 

Lexington 
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2024 
Action ID 

Action Item Description Lead/ Partners Priority 
Potential Funding 

Source 
Estimated 

Cost 
Timeline 

LX-MH-1 
Obtain emergency generators for 
critical facilities. 

Lexington is entirely dependent on 
electrical power in order to operate 
its water-well pump, which is the 
sole source of drinking water for the 
Town and its critical facility (Fire 
Department) functions. In the event 
of an emergency, generators would 
be needed to power 
communications at Town Hall and 
support shelter/mass care response 
(A project that currently is on 
schedule).  

Lexington Town 
Council; 
State and/or 
Federal Resource 
Agency 

High 

HMGP; BRIC; 
Rural 
Development 
Assistance – 
Utilities (USDA) 

Medium/ 
High 

Short-
Term (0 to 

2 years) 

LX-DR-1 
Implement the Lexington water 
and sewer feasibility study. 

The community is actively working 
with consultants to implement that 
place, which is currently in the 
process of implementation of this 
action item. The Town of Lexington 
holds water rights to a second well. 
The water and sewer feasibility 
study is planned to be wrapped up in 
winter 2024. Next steps would be to 
determine/acquire locations for the 
second well.  

Lexington - HMGP; BRIC 
Low/ 

Medium 

Short-
Term (0 to 

2 years) 

LX-DR-2 

Obtain Technical Assistance to 
update the Hazards Section of 
Town Comprehensive Plan and 
Zoning Ordinances. 

Currently the Town of Lexington has 
no Hazards section included in its 
Comprehensive Plan, and does not 
have the staff with the technical 
training and skills to accomplish an 
update that will comply with state 
standards.  Furthermore the city 
does not have the funds with which 
to obtain professional assistance. 

 Plan to work to obtain 
model plan updates, either 
from the state or from 
comparable cities which 

Lexington Town 
Council/ 
DOGAMI, DLCD, 
ODEM, Morrow 
County 

High 

HMGP; BRIC; 
Oregon 
DOT/DLCD 
Transportation 
and Growth 
Management 
Grant program 
(Quick Response), 
DLCD Technical 
Assistance grants. 

Low/ 
Medium 

Medium-
Term (2-5 

years) 
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2024 
Action ID 

Action Item Description Lead/ Partners Priority 
Potential Funding 

Source 
Estimated 

Cost 
Timeline 

have incorporated such 
updates into their Plan.  

 Make necessary 
adjustments specific to 
Lexington circumstances 
and needs using existing 
staff and volunteer services 
to accomplish these 
changes.  

 Seek funding to pay for 
professional services to 
review the Plan and 
modify as necessary to 
comply with mandatory 
standards. 

LX-FL-1 
Creek channels cleared/ maintain 
flood dike. 

Blackhorse Canyon is a dry bed and 
never has any water. Black Horse is 
likely the channel that needs to be 
treated. Actions would include 
keeping Willow Creek Channel and 
Blackhorse Channel clear of weeds 
and debris, maintaining the strength 
and height of ditch ("dike") on 
Blackhorse flow way.  

Lexington Town 
Council; 
Umatilla/Morrow 
Community 
Connections, Two 
Rivers Work 
Crew, Corps of 
Engineers 

Medium FMA; HMGP; BRIC 
Medium 

($100,000 to 
$500,000) 

Medium-
Term (2-5 

years) 

LX-FL-2 Improve drainage on C Street 

C Street lies at the lowest elevation 
in town and regularly accumulates 
significant water from storm run-off 
and flood events. Improved drainage 
combined with re-surfacing of the 
street will facilitate east-west travel 
through town during emergency 
events and decrease the potential 
for traffic hazards at the intersection 
of C Street and Highway 74. 
Apply for grant monies to 
accomplish the project and arrange 

Lexington Public 
Works  

- 
FMA; General 
Funds; potential 
bond 

Medium 
($100,000 to 

$500,000) 

Short-
Term (0 to 

2 years) 
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2024 
Action ID 

Action Item Description Lead/ Partners Priority 
Potential Funding 

Source 
Estimated 

Cost 
Timeline 

for local match through a 
combination of donated cash and 
general fund revenue (and bond?). 

LX-FL-3 Improve drainage on town streets 

Storm water run-off backs up at 
culverts on C Street, East Street, F 
Street, Water Street, and Arcade 
Street in locations that threaten to 
spill over intersections with State 
highways or onto private property. 
This will be addressed by 
establishing a schedule for clearing 
the culverts, and assessing existing 
culverts to determine if a larger size 
is necessary to prevent clogging. 

Lexington Public 
Works/Oregon 
Dept. of 
Transportation 

- FMA 
Medium 

($100,000 to 
$500,000) 

Short-
Term (0 to 

2 years) 

Morrow County Health District (MCHD) 

HD-MH-1 
Backup power supplies for hospital 
and clinics 

Redundant power sources are 
essential, especially when vulnerable 
power sources are affected due to a 
natural hazard, and such vulnerable 
power sources are providing power 
to critical community facilities. 

MCHD/ 
Utility companies, 
Morrow County 
Planning 
Department 

High 
HMGP; HMGP 
Post Fire; BRIC 

High 
Short-

Term (0 to 
2 years) 

HD-MH-2 
Develop a plan for medically 
fragile community members 

during power outages. 

Medically fragile and vulnerable 
populations are more vulnerable to 
natural disasters, such as those who 
live at home and are reliant on 
equipment powered by electricity – 
CPAPs, for example.  
Develop a plan to ensure that vital 
equipment remains powered by 
ensuring that reliable energy sources 
are maintained and prioritized for 
vulnerable people. 

MCHD/ 
Utility Companies, 
Morrow County 
Planning 
Department 

High 

HMGP; BRIC; 
Community Grant 
- Technical 
Assistance (DLCD) 

Low/ 
Medium 

Short-
Term (0 to 

2 years) 
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C. IntegraƟon 
To achieve risk reducƟon, it is necessary to consider natural hazards miƟgaƟon in jurisdicƟonal planning 
processes, from land use to infrastructure to emergency response. Every advance in miƟgaƟon reduces 
impact, decreasing the need for response and recovery and increasing resilience.  

Each jurisdicƟon engages in comprehensive planning and other processes that support hazard 
miƟgaƟon.  Each jurisdicƟon in Morrow County develops an annual budget and a capital improvement 
budget, capital faciliƟes plans, public works long term plans and, environmental planning for parks and 
recreaƟonal properƟes.  It is through these community planning processes that the miƟgaƟon acƟons 
are intended to be integrated.  During the annual planning processes that originate with the budget, 
each jurisdicƟon considers what miƟgaƟon work can be considered and accomplished by integraƟng 
miƟgaƟon work into current planning mechanisms. All the jurisdicƟons in Morrow County emphasize 
improving public and place emphasis on integraƟng hazard miƟgaƟon into planning processes that 
promote co-benefits through current planning acƟviƟes.  Some jurisdicƟons see the value of integraƟng 
the NHMP into the Comprehensive Plan as a way to implement Goal 7 of the Oregon Land Use Planning 
Goals. A list of the mechanisms into which Morrow County jurisdicƟons can integrate hazard miƟgaƟon 
acƟviƟes is provided in SecƟon II under PoliƟcal Capacity Profile. 

MiƟgaƟon has become an integral part of the County’s and ciƟes’ consideraƟons in their planning and 
operaƟons. Steering CommiƩee members will be responsible for communicaƟng the importance and 
necessity of integraƟng miƟgaƟon goals, objecƟves, and acƟons into the everyday business of the 
jurisdicƟon to those within their individual organizaƟonal structures responsible for developing and 
implemenƟng the various planning and operaƟons documents and processes. Steering CommiƩee 
members will also engage in those planning and operaƟons processes to the extent necessary and 
appropriate to ensure that miƟgaƟon goals, objecƟves, and acƟons are duly considered and 
incorporated as applicable and feasible. 

DLCD has commiƩed to assisƟng the jurisdicƟons with integraƟon of the updated, FEMA-approved 
NHMP into comprehensive plans and other planning and operaƟons processes and documents. The 
process for this endeavor may be discussed with each parƟcipaƟng jurisdicƟon aŌer this updated NHMP 
is approved. 

D. MiƟgaƟon AcƟviƟes and Resources 
Mitigation through either regulatory or non-regulatory, voluntary strategies allow communities to gain 
cooperation, educate the public and provide soluƟons to ensure safety in the event of a natural disaster, 
according to the Planning for Natural Hazards: Oregon Technical Resource Guide. Beyond the planning 
and other processes available for integraƟon, each jurisdicƟon has a variety of tools, assets, and 
resources available for implemenƟng natural hazards miƟgaƟon. Many are the same or similar among 
the jurisdicƟons. 

Many jurisdicƟons report limits to capacity due to small staff size or understaffing or difficult financial 
circumstances. Even so, the long experience of Morrow County and city staff with natural disasters 
elevates their individual and collecƟve commitment to miƟgaƟon. Their miƟgaƟon strategies ground 
their visions and aspiraƟons, demonstraƟng that they will use and leverage the tools, assets, and 
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resources available to them as fully as possible to advance miƟgaƟon.  City and county representaƟves 
idenƟfied focusing on improving communicaƟon and supporƟng their first responders as a high priority.  

IntegraƟon of the NHMP into the Comprehensive Plan is another method of implemenƟng the NHMP. 
The mechanism for integraƟon is usually through consultaƟon of experts with the elected board or 
commission to educate them about integraƟng new natural hazard data into zoning and development 
codes. Local jurisdicƟons must oŌen rely on assistance and collaboraƟon with other government 
agencies (local, state, or federal), or community-based organizaƟons to implement these acƟviƟes. 

The following are exisƟng miƟgaƟon acƟviƟes include current miƟgaƟon programs and acƟviƟes that are 
being implemented by city, county, regional, state, or federal agencies and organizaƟons. Formerly 
provided as a directory in the 2016 NHMP it includes key publicaƟons and addiƟonal resources. The 
Community Service Center's Oregon Natural Hazards Workgroup at the University of Oregon Natural 
Hazards Workgroup at the University of Oregon developed the appendix which has been folded into 
Volume I of the NHMP during this update. 

These acƟviƟes and resources are categorized by hazard, as idenƟfied in the 2024 Morrow County 
MJNHMP. In addiƟon to what is idenƟfied here, the Grants appendix (Volume II: Appendix D), provides a 
comprehensive list of other miƟgaƟon resources. 

 

Federal Resources 

 MulƟ-Hazard 

 Federal Emergency Management Agency 
FEMA recommends preparing the home and the person for natural hazard events. 
(hƩps://www.ready.gov/).  

FEMA also recommends having a safe room in homes or small businesses to prevent residents and 
workers from “dangerous forces” of extreme winds to avoid injury or death. 
(hƩps://www.fema.gov/fema-p-320-taking-shelter-storm-building-safe-room-your-home-or-small-
business 

 NaƟonal Oceanic and Atmospheric AdministraƟon  
According to the NOAA NaƟonal Severe Storms Laboratory, severe weather and storms use a variety of 
tools to forecast weather and storms. The NaƟonal Severe Storms Laboratory is a major contributor to 
the scienƟfic and engineering development of dual-polarized weather radar, which is now installed on 
the NWS weather radars. Dual-polarizaƟon radar can clearly idenƟfy rain, hail, snow, or ice pellets inside 
the clouds. In addiƟon to observing a wide network of satellites, Doppler radars and automated surface 
observing systems, forecasters use their experience, together with computer forecast models to write 
and issue forecasts on what will happen next regarding weather and storms. 

 NaƟonal Weather Service 
The Portland Office of the NaƟonal Weather Service issues severe winter storm watches and warnings 
when appropriate to alert government agencies and the public of possible or impending weather events. 
Four NWS offices cover Oregon: Portland (NW), Medford (SW), Pendleton (NE), and Boise (East and SE). 
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The watches and warnings are broadcast over NOAA weather radio and are forwarded to the local news 
media for retransmission using the Emergency Alert System. 

The Oregon landslide warning system as developed in direct coordinaƟon with the Portland NWS office 
and state agencies (Burns et al., 2021), such as DOGAMI.  

 Hazard MiƟgaƟon Grant Program 
Following a major disaster declaraƟon, the FEMA Hazard MiƟgaƟon Grant Program provides funding for 
long-term hazard miƟgaƟon projects and acƟviƟes to reduce the possibility of damages from all future 
fire hazards and to reduce the costs to the naƟon for responding to and recovering from the disaster. 

 Drought 

 NOAA NaƟonal Integrated Drought InformaƟon System 
The NaƟonal Integrated Drought InformaƟon System (NIDIS) program was authorized by Congress in 
2006 (Public Law 109-430) and reauthorized in 2014 and 2019 with an interagency mandate to 
coordinate and integrate drought research, building upon exisƟng federal, tribal, state, and local 
partnerships in support of creaƟng a naƟonal drought early warning informaƟon system to make climate 
and drought science accessible and useful for decision makers and stakeholders. 

 Earthquake 

 USGS NaƟonal Earthquake InformaƟon Center 
The USGS NaƟonal Earthquake InformaƟon Center (NEIC) operates a 24-hour-a-day service to determine 
the locaƟon and magnitude of significant earthquakes in the United States and around the world as 
rapidly and accurately as possible. This informaƟon is communicated to federal and state government 
agencies who are responsible for emergency response, to government public informaƟon channels, to 
naƟonal and internaƟonal news media, to scienƟfic groups (including groups planning aŌershock 
studies), and to private ciƟzens who request informaƟon. The NEIC issues rapid reports for those 
earthquakes with magnitudes at least 3.0 in the eastern United States and 3.0 in the western United 
States. 

In addiƟon, the USGS ShakeAlert Earthquake Early Warning System detects earthquakes quickly so alerts 
can be delivered to people before they feel shaking. ShakeAlert is a warning system for the west coast of 
the United States and can be directly integrated into healthcare facility communicaƟon and control 
systems, such as intercoms, to warn people and protect paƟents and staff. ShakeAlert does not predict 
earthquakes, rather it detects an earthquake moments aŌer it begins, so that alerts can be sent to 
people in the affected area. Because informaƟon travels faster than earthquake waves, alerts can reach 
people quickly, even before they begin to feel shaking. ShakeAlert can be enabled on most cell phones. 

 FEMA and NaƟonal Earthquake Hazards ReducƟon Program 
FEMA administers several grant programs intended to reduce the risks to people and property posed by 
earthquakes. Although FEMA’s programs are not dedicated exclusively to earthquakes, they can be 
valuable sources of funding for risk reducƟon efforts targeƟng earthquakes or earthquakes and other 
hazards at state or local levels. 
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The NaƟonal Earthquake Hazards ReducƟon Program (NEHRP) leads the federal government’s efforts to 
reduce the fataliƟes, injuries and property losses caused by earthquakes. The NEHRP is a coordinaƟon of 
complementary acƟviƟes between these four federal agencies Federal Emergency Management Agency 
(FEMA), NaƟonal InsƟtute of Standards and Technology (NIST), NaƟonal Science FoundaƟon (NSF), and 
U.S. Geological Survey (USGS). 

NEHRP also partners with state and local governments, universiƟes, research centers, 
professional socieƟes and trade associaƟons and businesses. 
FEMA’s NaƟonal Earthquake Hazards ReducƟon Program (NEHRP) Earthquake State Assistance Grant 
Program was created to increase and enhance the effecƟve implementaƟon of earthquake risk 
reducƟon at the local level. NEHRP has two separate funding opportuniƟes: Individual State Earthquake 
Assistance and MulƟ-State and NaƟonal Earthquake Assistance funding opportuniƟes, both of which are 
designed to increase and enhance the effecƟve implementaƟon of earthquake risk reducƟon at the 
naƟonal, state and local level. 

 Extreme Heat 

 NaƟonal Oceanic and Atmospheric AdministraƟon  
As part of the interagency NaƟonal Integrated Heat Health InformaƟon System, NOAA launched 
Heat.gov in 2022, which is a website that provides clear, Ɵmely, and science-based informaƟon to 
understand and reduce the health risks of extreme heat. Heat.gov is intended for the public, decision-
makers, and news media. This website provides real Ɵme updates regarding the percentage of the 
country is under extreme heat advisories, watches, and warnings. The informaƟon provided on the 
website includes heat forecasts from NOAA’s NaƟonal Weather Service, Department of Health and 
Human Services monthly Climate and Health Outlook, and CDC’s Heat and Health Tracker. 

Regarding heat monitoring and forecasƟng, NOAA issues outlooks for excessive heat 8-14 days, as well 
as 3-7 days in advance and provides hourly forecasts, advisories, watches and warnings when dangerous 
heat becomes likely or imminent.  

 Flood 

 NaƟonal Flood Insurance Program 
The NaƟonal Flood Insurance Program, Flood Insurance Rate Maps, Flood Insurance Study, and the 
Community RaƟng System are discussed in the Risk Assessment (Volume I: SecƟon 3) under the Flood 
hazard. In addiƟon to the NFIP and associated programs, the following are flood-related federal 
resources. 

 NaƟonal Resources ConservaƟon Service  
The NRCS provides a suite of federal programs designed to assist state and local governments and 
landowners in miƟgaƟng the impacts of flood events. The Watershed Surveys and Planning Program and 
the Small Watershed Program provide technical and financial assistance to help parƟcipants solve 
natural resource and related economic problems on a watershed basis. The Wetlands Reserve Program 
and the Flood Risk ReducƟon Program provide financial incenƟves to landowners to put aside land that 
is either a wetland resource or that experiences frequent flooding. The Emergency Watershed 
ProtecƟon Program (EWP) provides technical and financial assistance to clearing debris from clogged 
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waterways, restoring vegetaƟon, and stabilizing riverbanks. The measures taken under EWP must be 
environmentally and economically sound and generally benefit more than one property. 

 Federal Emergency Management Agency Programs 
FEMA resulted from the consolidaƟon of five federal agencies that dealt with different types of 
emergencies. FEMA provides maps of flood hazard areas, various publicaƟons related to flood 
miƟgaƟon, funding for flood miƟgaƟon projects, and technical assistance. More informaƟon can be 
found in the Risk Assessment under the Flood hazard. 

 U.S. Army Corps of Engineers 
The U.S. Army Corps of Engineers (USACE) plays a major role in a coordinated and complex system to 
reduce flood risks and provide water for hydropower generaƟon, fish and wildlife enhancement, 
navigaƟon, recreaƟon, and other uses. Portland District’s primary water management mission is to save 
lives and reduce property damage by reducing flood risks with measures both structural (such as dams) 
and non- structural (such as improving the natural funcƟon of floodplains). 

 Landslide 

 NaƟonal Resources ConservaƟon Service  
The NRCS provides a suite of federal programs designed to assist state and local governments and 
landowners in miƟgaƟng the impacts of flood events. Since flood events can trigger landslide events, the 
NRCS programs provide a nexus. The Watershed Surveys and Planning Program and the Small 
Watershed Program provide technical and financial assistance to help parƟcipants solve natural 
resource and related economic problems on a watershed basis. The Wetlands Reserve Program and the 
Flood Risk ReducƟon Program provide financial incenƟves to landowners to put aside land that is either 
a wetland resource or that experiences frequent flooding. The Emergency Watershed ProtecƟon 
Program provides technical and financial assistance to clearing debris from clogged waterways, restoring 
vegetaƟon, and stabilizing riverbanks. The measures taken under EWP must be environmentally and 
economically sound and benefit more than one property. 

 Volcano 

 U.S. Geological Survey 
A major exisƟng strategy to address volcanic hazards is to publicize and distribute volcanic hazard maps 
and informaƟon through USGS and state agencies, such as DOGAMI.  

The volcanoes most likely to consƟtute a hazard to Oregon communiƟes have been the subject of USGS 
research. Open-file reports address the geologic history of these volcanoes and lesser-known volcanoes 
in their immediate vicinity. These reports also cover associated hazards, the geographic extent of 
impacts, and miƟgaƟon strategies. They are available for the acƟve volcanoes such as Mount St. Helens, 
the Three Sisters, Newberry Volcano, and Crater Lake. While there is not an Open-file reports for Mount 
Bachelor, there are other resource materials that provide considerable informaƟon.  

Of note, aŌer the 1980 erupƟon of Mount St. Helens, Congress provided increased funding that enabled 
the USGS to establish a volcano observatory for the Cascade Range. Located in Vancouver, Washington, 
the David A. Johnston Cascades Volcano Observatory was named for a USGS scienƟst killed at a forward 
observaƟon post by the May 18, 1980, erupƟon (hƩps://pubs.usgs.gov/fs/1997/fs165-97/fs165-97.pdf).  
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For more informaƟon, please refer to USGS at hƩps://www.usgs.gov/programs/VHP.  

 Wildfire 
The proposed role of the federal land managing agencies, such as the U.S. Forest Service and the Bureau 
of Land Management, in the wildland/urban interface is diverse. Their roles include reducing fuel 
hazards on the lands they administer; cooperaƟng in prevenƟon and educaƟon programs; providing 
technical and financial assistance; and developing agreements, partnerships, and relaƟonships with 
property owners, local protecƟon agencies, states, and other stakeholders in wildland/urban interface 
areas. These relaƟonships focus on acƟviƟes before a fire occurs, which render structures and 
communiƟes safer and beƩer able to survive a fire. 

For more informaƟon, refer to the joint USDI and USDA site, Forest and Rangelands at 
hƩps://www.forestsandrangelands.gov/.  

 Federal Emergency Management Agency Programs 
FEMA is directly responsible for providing fire suppression assistance grants and, in certain cases, major 
disaster assistance and hazard miƟgaƟon grants in response to fires. The role of FEMA in the 
wildland/urban interface is to encourage comprehensive disaster preparedness plans and programs, 
increase the capability of state and local governments, and provide for a greater understanding of 
F’MA's programs at the federal, state, and local levels. 

 Fire Suppression Assistance Grants 
FEMA’s Fire Suppression Assistance Grants may be provided to a state only if the state has an approved 
hazard miƟgaƟon plan for the suppression of a forest or grassland fire that threatens to become a major 
disaster on public or private lands. These grants are provided to protect life and improved property, 
encourage the development and implementaƟon of viable mulƟ-hazard miƟgaƟon measures, and 
provide training to clarify F’MA's programs. 

The grant may include funds for equipment, supplies, and personnel. A Fire Suppression Assistance 
Grant is the form of assistance most oŌen provided by FEMA to a state for a fire. The grants are cost-
shared with states. Once the federal grant money is provided to the state, it is passed along to local 
jurisdicƟons. This money would be passed along to Marion or Polk CounƟes to be applied to projects. 
The U.S. Fire AdministraƟon (USFA) provides public educaƟon materials addressing wildland/urban 
interface issues, and the U’FA's NaƟonal Fire Academy provides training programs. 

 NaƟonal Wildland/Urban Interface Fire ProtecƟon Program 
Federal agencies can use the NaƟonal Wildland/Urban Interface Fire ProtecƟon Program to focus on 
wildland/urban interface fire protecƟon issues and acƟons. The Western Governors' AssociaƟon can act 
as a catalyst to involve state agencies, as well as local and private stakeholders, with the objecƟve of 
developing an implementaƟon plan to achieve a uniform, integrated naƟonal approach to hazard and 
risk assessment and fire prevenƟon and protecƟon in the wildland/urban interface. The program helps 
states develop viable and comprehensive wildland fire miƟgaƟon plans and performance-based 
partnerships. 
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 U.S. Forest Service 
The U.S. Forest Service (USFS) implements a fuel-loading program to assess fuels and reduce hazardous 
buildup on federal forestlands. 

The USFS has a fuel-loading program to assess fuels and reduce hazardous buildup on U.S. forestlands. 
The USFS is a cooperaƟng agency and, it has an interest in prevenƟng fires in the WUI, as fires oŌen 
burn up the hills and into the higher elevaƟon U.S. forestlands. 

According to USFS Wildland Fire website, the USFS and other federal, tribal, state, and local government 
agencies work together to respond to tens of thousands of wildfires annually. Each year, an average of 
more than 73,000 wildfires burn approximately 7 million acres of federal, tribal, state, and private land 
and more than 2,600 structures. 

The USFS recognizes the wildland fire management environment has profoundly changed. Longer fire 
seasons, bigger fires and more acres burned on average each year, more extreme fire behavior, and 
wildfire suppression operaƟons in the WUI have become the norm. To address the challenges, the USFS 
and its federal, tribal, state, and local partners have developed and are implemenƟng a NaƟonal 
Cohesive Wildland Fire Management Strategy that has three key components: Resilient Landscapes, Fire 
Adapted CommuniƟes, and Safe and EffecƟve Wildfire Response. 

For more informaƟon, refer to hƩps://www.fs.fed.us/managing-land/fire.  

 Bureau of Land Management (BLM) 
The Bureau of Land Management (BLM) is responsible for “managing public lands for a variety of uses 
such as energy development, livestock grazing, recreaƟon, and Ɵmber harvesƟng while ensuring natural, 
cultural, and historic resources are maintained for present and future use.” According to their website, 
the BLM manages 1/10 of the naƟon’s surface area and 30% of the naƟon’s mineral and soils 
(hƩps://www.blm.gov/about/our-mission). 

In Oregon, BLM is responsible for fire protecƟon for all federal agencies. They also provide fire 
protecƟon on Oregon Department of State Lands (DSL) land and on some Oregon State Parks’ lands. 
BLM has a memorandum of agreement with Oregon to provide support to the Rangeland Fire 
ProtecƟon AssociaƟons (RFPA) (Crouch, 2019). 

There is a program through the BLM, called the Rural Fire Readiness Program. It’s a separate 
cooperaƟve agreement that a RFPA can sign with BLM; it removes them from the statewide 
memorandum of agreement with Oregon. The cooperaƟve agreement provides more money to the 
RFPAs for training and equipment (Crouch, 2019). See the descripƟons of Rangeland Fire ProtecƟon 
AssociaƟons, ODF, and the US Forest Service for addiƟonal informaƟon.  

 Firewise 
Firewise is a program developed within the NaƟonal Wildland/Urban Interface Fire ProtecƟon Program 
and is the primary federal program addressing interface fire. It is administered through the NaƟonal 
Wildfire CoordinaƟng Group whose extensive list of parƟcipants includes a wide range of federal 
agencies. The program is intended to empower local planners and decision makers. Through 
conferences and informaƟon disseminaƟon, Firewise increases support for interface wildfire miƟgaƟon 
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by educaƟng professionals and the public about hazard evaluaƟon and policy implementaƟon 
techniques. 

Firewise offers online wildfire protecƟon informaƟon and checklists, as well as lisƟngs of other 
publicaƟons, videos, and conferences. The interacƟve home page allows users to ask fire protecƟon 
experts quesƟons, and to register for new informaƟon as it becomes available. 

For more informaƟon on the Firewise program, contact Wildland/Urban Interface Fire Program C/o The 
NaƟonal Fire ProtecƟon AssociaƟon 1 BaƩerymarch Park, Quincy, MA 02269 and 
hƩp://www.firewise.org.  

 FireFree Program 
FireFree is a unique private/public program for interface wildfire miƟgaƟon involving partnerships 
among an insurance company and local government agencies. It is an example of an effecƟve non-
regulatory approach to hazard miƟgaƟon. OriginaƟng in Bend, Oregon the program was developed in 
response to that city’s Skeleton Fire of 1996, which burned over 17,000 acres and damaged or destroyed 
30 homes and other structures. Bend sought to create a new kind of public educaƟon iniƟaƟve that 
emphasized local involvement. SAFECO Insurance CorporaƟon was a willing collaborator in this effort.  

The success of the program helped to secure $300,000 in FEMA “Project Impact” matching funds. By 
fostering local community involvement, FireFree also has the potenƟal for building support for sound 
interface wildfire policy. For informaƟon on FireFree, contact: SAFECO Plaza T-8, SeaƩle, WA 98185, 
(206) 545-6188 hƩps://www.firefree.org/   

State Resources 

 Multi-Hazard 
 Statewide Planning Goals 
There are 19 Statewide Planning Goals that guide land use in the State of Oregon. These became law via 
Senate Bill 100 in 1973. Goal 7, Areas Subject to Natural Disasters and Hazards, requires local 
governments to idenƟfy hazards and adopt appropriate safeguards for land use and development. Goal 
7 advocates the conƟnuous incorporaƟon of hazard informaƟon in local land use plans and policies. The 
jurisdicƟon parƟcipaƟng in this 2024 Morrow County MulƟ-JurisdicƟonal NHMP has approved 
comprehensive plans that include informaƟon perƟnent to Goal 7. 
hƩps://www.oregon.gov/lcd/OP/Pages/Goals.aspx  

 Oregon Department of Emergency Management  
OEM is involved in many programs that miƟgate the effects of natural hazards including the Hazard 
MiƟgaƟon Grant Program, co-sponsoring and parƟcipaƟng in training workshops. Also, as part of its 
warning responsibiliƟes, OEM noƟfies local public safety agencies and keeps them informed of potenƟal 
and actual hazard events so prevenƟon and miƟgaƟon acƟons can be taken. 

 Planning for Natural Hazards: Oregon Technical Resource Guide 
This guide describes basic miƟgaƟon strategies and resources related to coastal hazards, floods, and 
other natural hazards, including examples from communiƟes in Oregon. 
hƩps://scholarsbank.uoregon.edu/xmlui/handle/1794/1909  
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 Oregon Department of TransportaƟon  
Oregon Department of TransportaƟon (ODOT) travel informaƟon site, TripCheck, provides road 
condiƟons, weather informaƟon, and travel informaƟon. This website also provides informaƟon to help 
the public detour away from hazard areas during Ɵmes of emergency. The TripCheck link also has road 
camera images to inform the public of road condiƟons prior to making a trip. hƩps://tripcheck.com/  

State Natural Hazard Risk Assessment 

The risk assessment in the 2020 Oregon Natural Hazards MiƟgaƟon Plan provides an overview of all the 
idenƟfied natural hazards in Oregon (in the State NHMP but not necessarily all the locally idenƟfied 
natural hazards) and idenƟfies the most significant hazards in Oregon’s recorded history. It has overall 
state and regional informaƟon and includes miƟgaƟon acƟons for the enƟre state. 
hƩps://www.oregon.gov/lcd/NH/Documents/Approved_2020ORNHMP_00_Complete.pdf  

 Oregon State Building Code Standards 
The Oregon’s Building Codes Division adopts statewide standards for building construcƟon that are 
administered by the state, ciƟes and counƟes throughout Oregon. The codes apply to new construcƟon 
and to the alteraƟon of, or addiƟon to, exisƟng structures. The following are hazard-specific standards: 

 Six levels of design and engineering specificaƟons that are applied to areas according to 
the expected degree of ground moƟon and site condiƟons that a given area could 
experience during an earthquake. There are site-specific seismic hazard reports required 
for projects involving criƟcal faciliƟes and special occupancy structures. The Dwelling 
Code incorporates prescripƟve requirements for foundaƟon reinforcement and framing 
connecƟons based on the applicable seismic zone for the area.  

 Building Codes standards (both residenƟal and other codes) are set to withstand 80 mph 
winds.  

 Building Codes standards (both residenƟal and other codes) are set to withstand specific 
snow loads. 

 Building Code standards for structures within the floodplain and in landslide areas. 

Local building officials are responsible for enforcing these codes. Although there is no statewide building 
code for substandard structures, local communiƟes have the opƟon of adopƟng a local building code to 
miƟgate hazards in exisƟng buildings. Oregon Revised Statutes allow municipaliƟes to create local 
programs to require seismic retrofiƫng of exisƟng buildings within their communiƟes. The building 
codes do not regulate public uƟliƟes or faciliƟes constructed in public right-of-way, such as bridges. 

The 2017 Oregon ResidenƟal Special Code (ORSC) contains requirements for one- and two-family 
dwellings (hƩps://codes.iccsafe.org/content/document/1018?site_type=public).  

The 2019 Oregon Structural Special Code (OSSC) contains provisions for grading and site preparaƟon for 
the construcƟon of building foundaƟons (hƩps://codes.iccsafe.org/content/OSSC2019P1). 

 Roadway Maintenance 
ODOT is responsible for performing precauƟonary measures to maintain the safety and operability of 
major roads during storm condiƟons. The road maintenance programs are designed to provide the best 
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use of limited resources to maximize the movement of traffic within the community during inclement 
weather.  

During storm events, most agencies at the county and city level focus on clearing major arterial and 
collector streets first, and then respond to residenƟal connector streets, school zones, transit routes, 
and steep residenƟal streets as resources become available. The state, counƟes, and ciƟes, may have 
agreements, including mutual aid agreements, about road maintenance responsibiliƟes during day-to-
day operaƟons and who does what in storm situaƟons. In general, highways receive more aƩenƟon. For 
those routes on the NaƟonal Highway System network, primary interstate expressways, and primary 
roadways will be cleared more quickly and completely than other roads. 

 Drought 

 Water Supply Availability CommiƩee and Drought Readiness Council 
Oregon Revised Statute (ORS) Chapter 536 idenƟfies authoriƟes available during a drought. To trigger 
specific acƟons from the Water Resources Commission and the Governor, a “severe and conƟnuing 
drought” must exist or be likely to exist. Oregon relies upon two interagency groups to evaluate water 
supply condiƟons, and to help assess and communicate potenƟal drought related impacts, the Water 
Supply Availability CommiƩee and the Drought Readiness Council. 

The Water Supply Availability CommiƩee (WSAC) is a technical commiƩee chaired by the Oregon Water 
Resources Department (OWRD). The WSAC provides the scienƟfic foundaƟon that decision-makers need 
to idenƟfy and respond appropriately to drought. The CommiƩee consists of state and federal science 
and emergency preparedness agencies. 

The WSAC meets early and oŌen throughout the year to evaluate the potenƟal for drought condiƟons. If 
drought development is likely, monthly meeƟngs occur shortly aŌer release of NRCS Water Supply 
Outlook reports for that year (second week of the month beginning as early as January) to assess 
condiƟons. The following are indicators used by the WSAC for evaluaƟng drought condiƟons as 
idenƟfied in the OEM Comprehensive Emergency Management Plan, Incident Annex 01 Drought:  

 Snowpack 
 PrecipitaƟon 
 Temperature anomalies 
 Long range temperature outlook 
 Long range precipitaƟon outlook 
 Current stream flows and behavior 
 Spring and summer streamflow forecasts 
 Ocean surface temperature anomalies (El Nino, La Nina) 
 Storage in key reservoirs 
 Soil and fuel moisture condiƟons 
 NRCS Surface Water Supply Index  

The other group that Oregon relies upon to evaluate water condiƟons is the Drought Readiness Council 
(DRC), which is co-chaired by the OWRD and OEM. The council consists of state agencies with natural 
resources management, public health, or emergency management experƟse. The role of the DRC is to 
review local requests for assistance and make recommendaƟons to the Governor regarding the need for 
state drought declaraƟons.  
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 Earthquake 

 Business Oregon, Infrastructure Finance Authority 
Business Oregon’s Infrastructure Finance Authority supports the Seismic RehabilitaƟon Grant Program 
(SRGP). This program is a State of Oregon compeƟƟve grant program that provides funding for the 
seismic rehabilitaƟon of criƟcal public buildings, parƟcularly public schools and emergency services 
faciliƟes. Public K-12 school districts, community colleges, and educaƟon service districts are eligible for 
the grant program. For emergency services faciliƟes, the emphasis is on first responder buildings. This 
includes hospital buildings with acute inpaƟent care faciliƟes, fire staƟons, police staƟons, sheriff's 
offices, 9-1-1 centers, and Emergency OperaƟons Centers (EOCs). 

 Oregon Department of Emergency Management 
September is NaƟonal Preparedness Month, a Ɵme to raise awareness about preparing for disasters and 
emergencies before they happen. In addiƟon, the Great Oregon ShakeOut occurs in October. OEM 
coordinates acƟviƟes such as earthquake drills related to Great Oregon ShakeOut and encourages 
individuals to prepare for earthquakes by strapping down computers, heavy furniture and bookshelves 
in homes and offices. 

 Extreme Heat 
 Oregon Health Authority 
Heat-related deaths and illness are preventable, yet annually many people succumb to extreme heat. 
The Oregon Health Authority (OHA) website provides accessible resources for members of the public, 
local health departments, and other organizaƟons to assist ongoing outreach efforts to those most 
vulnerable to extreme heat events. 

 Flood 

 Oregon Water Resources Department 
The OWRD is the state authority for dam safety with specific authorizing laws and implemenƟng 
regulaƟons. OWRD coordinates on but does not directly regulate the safety of dams owned by the 
United States or most dams used to generate hydropower. The OWRD has been striving to inspect the 
over 900 dams under its authority. The Dam Safety Program meets the minimum FEMA standard for 
Emergency AcƟon Plans and someƟmes exceeds FEMA guidance for dam safety inspecƟons on schedule 
and for condiƟon classificaƟon. 

OWRD is the Oregon Emergency Response System contact in the event of a major emergency involving a 
state-regulated dam, or any dam in the State if the regulaƟng agency is unknown. The Dam Safety 
Program also coordinates with the NaƟonal Weather Service and the OEM on severe flood potenƟal that 
could affect dams and other infrastructure. 

 State of Oregon Removal/Fill Law 
The Oregon Removal/Fill Law, which is administered by the Oregon Department of State Lands (DSL), 
requires a permit for acƟviƟes that would remove or fill 50 cubic yards or more of material in waters of 
the state (e.g., streams, lakes, wetlands). 
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 Oregon’s Wetlands ProtecƟon Program 
Oregon’s Wetlands ProtecƟon Program was created in 1989 to integrate federal and state rules 
concerning wetlands protecƟon with the Oregon Land Use Planning Program. The Wetlands Program 
has a mandate to work closely with local governments and DSL to improve land use planning approaches 
to wetlands conservaƟon. A local wetlands inventory is one component of that program. DSL also 
develops technical manuals, conducts wetlands workshops for planners, provides grant funds for 
wetlands planning, and works directly with local governments on wetlands planning tasks. 

 Silver Jackets 
The Silver Jackets program is a joint state-federal-local flood miƟgaƟon subcommiƩee, which is Ɵed to a 
naƟonal USACE iniƟaƟve. In Oregon, Silver Jackets provides a forum where DLCD, DOGAMI, OEM, 
USACE, FEMA, U.S. Geological Survey (USGS), and addiƟonal federal, state and someƟmes local and 
Tribal agencies can come together to collaboraƟvely plan and implement flood miƟgaƟon, opƟmizing 
mulƟ-agency uƟlizaƟon of federal assistance by leveraging state/ local/ Tribal resources, including data/ 
informaƟon, talent and funding, and prevenƟng duplicaƟon among agencies.  

Oregon established Silver Jackets as a subcommiƩee to the Interagency Hazard MiƟgaƟon Team (IHMT), 
with the primary intents of strengthening interagency relaƟonships and cooperaƟon, opƟmizing 
resources, and improving risk communicaƟon and messaging. The Oregon Silver Jackets act as a catalyst 
in developing comprehensive and sustainable soluƟons to state flood hazard challenges.  

For more informaƟon regarding the Oregon Silver Jackets, refer to 
hƩps://www.iwr.usace.army.mil/Silver-Jackets/State-Teams/Oregon/.  

 Landslide 

 Oregon Department of Geology and Mineral Industries  
Regarding current landslide warning system in Oregon, DOGAMI’s History of Oregon Landslide Warning 
System (2021) states, 

The current landslide warning system developed over years with addiƟons and 
modificaƟons to the language and changes to system responsibiliƟes. As of 2019, 
a noƟce about the potenƟal for landslides or debris flows starts with NWS, by 
using unique language in their flood watch products. AŌer receiving NWS flood 
watches with landslide language via an RSS feed, DOGAMI posts on its website an 
alert message including a link to the NWS flood watch message, sends out a press 
release to the affected areas, and responds to media inquiries. OEM broadcasts 
the alert through the Oregon Emergency Response System (OERS). ODOT turns 
on highway warning signs at the appropriate locaƟons and posts alerts on the 
TripCheck website (hƩps://tripcheck.com/) The current process was outlined in a 
June 2018 DOGAMI internal communicaƟon document on landslide/debris flow 
alerts, developed by Bill Burns and then DOGAMI CommunicaƟons Director Ali 
Hansen. 
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 Volcano 

 Oregon Department of Geology and Mineral Industries 
A major exisƟng strategy to address volcanic hazards is to publicize and distribute volcanic hazard maps 
and informaƟon through DOGAMI and USGS, as discussed above.  

The volcanoes most likely to consƟtute a hazard to Oregon communiƟes have been the subject of 
DOGAMI and USGS research. Open-file reports address the geologic history of these volcanoes and 
lesser-known volcanoes in their immediate vicinity. These reports also cover associated hazards, the 
geographic extent of impacts, and miƟgaƟon strategies. They are available for the acƟve volcanoes such 
as Mount St. Helens, the Three Sisters, Newberry Volcano, and Crater Lake. While there is not an Open-
file reports for Mount Bachelor, there are other resource materials that provide considerable 
informaƟon.  

For more informaƟon, refer to DOGAMI at 
hƩps://www.oregongeology.org/volcano/volcanoes.htm.  

 Wildfire 

 Oregon Revised Statute 215.730 
ORS 215.730, AddiƟonal Criteria for Forestland Dwellings, provides criteria for approving dwellings 
located on lands zoned for forest and mixed agriculture/forest use. Under its provisions, county 
governments must require, as a condiƟon of approval, that single-family dwellings on lands zoned as 
forestland meet the following requirements: 

1. Dwelling has a fire retardant roof; 
2. Dwelling will not be sited on a slope of greater than 40 %; 
3. Evidence is provided that the domesƟc water supply is from a source authorized by 

OWRD and not from a Class II stream as designated by the State Board of Forestry; 
4. Dwelling is located upon a parcel within a fire protecƟon district or is provided with 

residenƟal fire protecƟon by contract; 
5. If dwelling is not within a fire protecƟon district, the applicant provides evidence that 

the applicant has asked to be included in the nearest such district; 
6. If dwelling has a chimney or chimneys, each chimney has a spark arrester; and 
7. Dwelling owner provides and maintains a primary fuel-free break and secondary break 

areas on land surrounding the dwelling that is owned or controlled by the owner. 
If a governing body determines that meeƟng the fourth requirement is impracƟcal, local officials can 
approve an alternaƟve means for protecƟng the dwelling from fire hazards. 

 Oregon Revised Statute 477.015-061 
Provisions in ORS 477.015-061, Urban Interface Fire ProtecƟon, were established through efforts of the 
ODF, the Office of the State Fire Marshal, fire service agencies from across the state, and the 
Commissioners of Deschutes, Jefferson, and Jackson CounƟes. It is innovaƟve legislaƟon designed to 
address the expanding interface wildfire problem within ODF Fire ProtecƟon Districts. Full 
implementaƟon of the statute will occur on or aŌer January 1, 2002. The statute does the following: 

1. Directs the State Forester to establish a system of classifying forestland-urban interface 
areas; 
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2. Defines forestland-urban interface areas; 
3. Provides educaƟon to property owners about fire hazards in forestland-urban interface 

areas. Allows for a forestland- urban interface county commiƩee to establish 
classificaƟon standards; 

4. Requires maps idenƟfying classified areas to be made public; 
5. Requires public hearings and mailings to affected property owners on proposed 

classificaƟons; 
6. Allows property owners appeal rights; 
7. Directs the Board of Forestry to promulgate rules that set minimum acceptable 

standards to minimize and miƟgate fire hazards within forestland-urban interface areas; 
and 

8. Creates a cerƟficaƟon system for property owners meeƟng acceptable standards. 
Establishes a $100,000 liability limit for cost of suppressing fires if cerƟficaƟon 
requirements are not met. 

 Senate Bill 360 
Senate Bill 360, passed in 1997, is state legislaƟon put in place to address the growing wildland/urban 
interface problem. The bill has three purposes: 

1. To provide an interface fire protecƟon system in Oregon to minimize cost and risk and 
maximize effecƟveness and efficiency; 

2. To promote and encourage property owners’ efforts to minimize and miƟgate fire 
hazards and risks; and 

3. To promote and encourage involvement of all levels of government and the private 
sector in interface soluƟons.  

The bill has a five-year implementaƟon plan that includes public educaƟon and outreach, and the 
development of rules, standards, and guidelines that address landowner and agency responsibiliƟes. The 
success of Senate Bill 360 depends upon cooperaƟon among local and regional fire departments, fire 
prevenƟon cooperaƟves, and the ODF, which means that interagency collaboraƟon, is vital for 
successful implementaƟon of the bill. This cooperaƟon is important in all aspects of wildland firefighƟng. 
Resources and funding are oŌen limited, and no single agency has enough resources to tackle a tough 
fire season alone. The introductory language of Senate Bill 360 states, “The fire protecƟon needs of the 
interface must be saƟsfied if we are to meet the basic policy of the protecƟon of human life, natural 
resources, and personal property. This protecƟon must be provided in an efficient and effecƟve manner, 
and in a cooperaƟve partnership approach between property owners, local ciƟzens, government 
leaders, and fire protecƟon agencies.” 

 Senate Bill 762 
In 2021, the Oregon Legislature passed Senate Bill 762 (SB-762) which required ODF to develop a new 
statewide wildfire risk map updaƟng the current use of the 2018 QuanƟtaƟve Wildfire Risk Assessment. 
ODF develop administraƟve rules with input from a 26-member rulemaking advisory commiƩee. The 
rules, adopted by the Board of Forestry, establish the criteria by which the map is developed, updated, 
and maintained. The rules also included the following: 

 Implement five statewide wildfire risk classes of extreme, high, moderate, low and no 
risk, based on weather, climate, topography, and vegetaƟon. 



2024 Morrow County MJ NHMP  Page 226 

 Develop a process in which a property owner may appeal a designaƟon of wildfire risk 
class. 

 Determine a process in which a property owner is noƟfied of risk assignment of high or 
extreme. 

 Develop maintenance criteria for the map. 
The new Wildfire Risk Map was released on June 30, 2022, but was withdrawn for further consideraƟon 
of public comment. When the map is re-released, it will show what properƟes in Oregon fall within the 
WUI, as defined by the Board of Forestry in rule in 2021. Oregon State University developed the map 
based on the rules adopted by the board and the best data available. 

The map will show the assigned risk classificaƟon for every tax lot in the state. Those that are both 
within the WUI and classified as high or extreme risk will receive wriƩen noƟficaƟon from ODF and may 
be subject to future changes to defensible space and home building codes. There may also be changes 
to statewide land use planning programs and local plans and zoning codes. 

UnƟl the map is re-released the statewide wildfire risk maps presented through Oregon 
Wildfire Risk Explorer are from the 2018 QuanƟtaƟve Wildfire Risk Assessment.  This is also the 
dataset used by the DOGAMI geologic hazard analysis performed for this NHMP update in 2022.  
SB 762 also established new electric uƟlity system mandates to idenƟfy and assist in miƟgaƟng wildfire 
risk. SecƟons 1 through 6 of the bill impact electric systems and the Public UƟlity Commission (PUC) 
directly and indirectly. SecƟons 3 – 5 focuses on requiring both investor-owned uƟliƟes (IOUs) and 
consumer-owned uƟliƟes (COUs) to operate under a risk-based wildfire protecƟon plans. The IOUs must 
submit plans annually to the PUC for review and approval. The COUs must submit copies to the PUC of 
their wildfire miƟgaƟon plans once they have been approved by their governing body.  

 Oregon Department of Forestry 
ODF is involved with local fire chiefs and local fire departments to provide training. Local firefighters can 
get a range of experience from exposure to wildland firefighƟng. Local firefighters can also obtain their 
red card (wildland fire training documentaƟon) and aƩend extensive workshops combining elements of 
structural and wildland firefighƟng, defending homes, and operaƟons experience (Wolf, 2001). ODF has 
been involved with emergency managers to provide support during non-fire events and for years, ODF 
has worked with industrial partners (big Ɵmber companies) to share equipment in the case of extremely 
large fires (Wolf, 2001). 

Local Resources 

 Multi-Hazard 
 Community Emergency Response Team 
The Community Emergency Response Team (CERT) program educates volunteers about disaster 
preparedness for the hazards that may occur where they live. The County has a dedicated and respected 
CERT team, who trains volunteers to assist their communiƟes when a disastrous event overwhelms or 
delays the community’s professional response.  

 NaƟonal Weather Service and Morrow County Emergency Management  
The NWS can predict severe weather events that may trigger prolonged or flash flood events, landslide, 
and other severe weather. The NWS can issue noƟces to response agencies and to the public via 
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television, radio, internet and Weather Radios (formerly Tone Alert Radios) when the potenƟal for 
flooding is likely, for example. Morrow County Emergency Management, Morrow County Police, and the 
Morrow County Fire and Ambulance District coordinate with NWS when noƟces may be required to 
inform response agencies and the public of potenƟal hazard events.  

 Morrow County TransportaƟon System Plan (TSP) 
The Morrow County TransportaƟon Plan provides a framework of goals, objecƟves, and policies that 
guides the County’s transportaƟon system and recommends how the County invest its resources in 
future transportaƟon programs and infrastructure to meet anƟcipated travel demands.  

 Other ExisƟng Strategies and Programs 
ExisƟng strategies and programs at the state level are usually performed by the Oregon Public UƟlity 
Commission (OPUC), Building Code Division (BCD), ODF, OEM, and the Oregon Department of 
TransportaƟon. 

The Oregon Emergency Response System (OERS) coordinates and manages state resources in response 
to natural and technological emergencies and civil unrest involving mulƟ-jurisdicƟonal cooperaƟon 
between all levels of government and the private sector 
(hƩps://www.oregon.gov/oem/emops/Pages/OERS.aspx). 

Oregon Public UƟlity Commission ensures operators manage, construct and maintain their uƟlity lines 
and equipment in a safe and reliable manner. These standards are listed on this website: 
hƩp://www.puc.state.or.us/PUC/safety/index.shtml. OPUC promotes public educaƟon and requires 
uƟliƟes to maintain adequate tree and vegetaƟon clearances from high voltage uƟlity lines and 
equipment. 

 Earthquake 
 Morrow County Public Schools 
Morrow County Public Schools conduct earthquake drills regularly throughout Oregon and teach 
students how to respond when an earthquake event occurs. 

 Flood 

 Morrow County Community Development 
Community parƟcipaƟon in the NFIP requires the adopƟon and enforcement of a local floodplain 
management ordinance that controls development in the floodplain. CommuniƟes parƟcipaƟng in the 
NFIP may adopt regulaƟons that are more stringent than those contained in 44 CFR 60.3, but not less 
stringent.  

 Flood Management Plan 
The Morrow County Flood Management Plan idenƟfies flood-related hazards and establishes an 
acƟon plan for how to miƟgate those hazards. Goals of the plan include: 1) develop and implement 
miƟgaƟon acƟviƟes to protect human life; 2) protect exisƟng buildings and infrastructure as well as 
future development from the impacts of natural hazards; 3) strengthen communicaƟon and 
coordinaƟon of public and private partnerships and emergency services among local, county, and 
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regional governments and the private sector; and 4) enhance economic resilience to reduce the impact 
on the local economy. 

Goal 5: Preserve and rehabilitate natural systems to serve natural hazard miƟgaƟon funcƟons and 
protect natural resources. 

 Stormwater Master Plan 
The Morrow County Stormwater Master includes three major elements: (1) descripƟons of the 
drainage basin for each major creek system; (2) a Drainage System Improvement Plan; and (3) a 
Stormwater Management Program Plan 

As the plan indicates, several of the County’s major creek systems are in mulƟple jurisdicƟons.  

 ElevaƟon CerƟficate Maintenance 
ElevaƟon cerƟficates are administered by Morrow County’s Public Works Department. The cerƟficates 
are required for buildings constructed in the floodplain to demonstrate that the building is elevated 
adequately to protect it from flooding. The elevaƟon cerƟficate is an important administraƟve tool of 
the NFIP. It is used to determine the proper flood insurance premium rate; it can be used to document 
elevaƟon informaƟon necessary to ensure compliance with community floodplain management 
regulaƟons; and it may be used to support a request for a LeƩer of Map Amendment (LOMA), or LeƩer 
of Map Revision based on fill (LOMR-F). 

 Wildfire 
 Mutual Aid Agreements 
Mutual Aid Agreements exist among the various fire authoriƟes for support and help as needed. Each 
authority has its regulaƟons and limitaƟons, which dictates its fire management acƟvity. The Oregon 
Department of Forestry and the U.S. Forest Service have mutual aid agreements with the rural fire 
districts within Morrow County that allows for assistance to be provided regardless of jurisdicƟon. 
Morrow County also has Mutual Aid Agreements between them and UmaƟlla County for fire and 
emergency services. 
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V. PLAN IMPLEMENTATION & 
MAINTENANCE 

This secƟon details the formal process employed to ensure that the NHMP remains an acƟve and 
relevant document. The plan implementaƟon and maintenance process include a schedule for 
monitoring and evaluaƟng the NHMP semi-annually, as well as updaƟng the plan every five years. 
Finally, this secƟon describes how the County will integrate public parƟcipaƟon throughout the NHMP 
maintenance and implementaƟon process. 

A. ImplemenƟng the NHMP 
The success of the NHMP depends on how well the outlined acƟon items are implemented. Proper 
implementaƟon and maintenance of the plan ensures that this plan will maximize County and/or city’s 
efforts to reduce the risks posed by natural hazards. The respecƟve County and/or city Planning 
Department will act as the agency responsible for implemenƟng this process.  

In an effort to ensure that the acƟviƟes idenƟfied are implemented, the following steps will be taken: 1) 
the NHMP will be formally adopted, 2) a Steering CommiƩee will be assigned, 3) a convener shall be 
designated, 4) semi-annual meeƟngs will be held, 5) the idenƟfied acƟviƟes will be prioriƟzed and 
evaluated, and 6) the NHMP will be implemented through exisƟng plans, programs and policies. 

1. NHMP Adoption 

The Morrow County NHMP was developed and will be implemented through a collaboraƟve process. 
AŌer the NHMP is locally reviewed and deemed complete, the Morrow County Emergency Manager and 
the DLCD Project Manager will submit it to the State Hazard MiƟgaƟon Officer (SHMO) at the Oregon 
Department of Emergency Management (ODEM). When ODEM finds the plan saƟsfactory, their staff 
submits the NHMP to FEMA-Region X for review. This review addresses the federal criteria outlined in 
the  FEMA Interim Final Rule 44 CFR Part 201. Upon preliminary approval by FEMA, the county and ciƟes 
may adopt the NHMP via resoluƟon. These resoluƟons of approval or adopƟon are sent to FEMA which 
then issues the Approval LeƩer which idenƟfies the period of effecƟveness of the plan.  This leƩer states 
that the named plan holders have gain eligibility to apply for the Hazard MiƟgaƟon Grant Program, the 
Building Resilient Infrastructure and CommuniƟes program funds, and Flood MiƟgaƟon Assistance 
program funds among other FEMA grant programs.  
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2. Convener 

The Morrow County Planning Department will serve as the convener for the NHMP and will take 
responsibility for the implementaƟon of the NHMP and facilitate the ImplementaƟon CommiƩee 
meeƟngs. Each individual city will be responsible for convening locally to collaborate on plan 
implementaƟon work and report back to the ImplementaƟon CommiƩee. (See the table below for a list 
of conveners and bodies for each specific city). NHMP implementaƟon and evaluaƟon will be a shared 
responsibility among all the assigned ImplementaƟon CommiƩee members.  

Given the capacity constraints for the smaller jurisdicƟons included in this mulƟ-jurisdicƟonal plan, 
Planning Commissions and City Councils oŌen serve as the reviewing body for implementaƟon and 
maintenance of the NHMP.  The City Manger or the Town Recorder may act as the representaƟve of 
these bodies to the ImplementaƟon CommiƩee, or the council may appoint their own representaƟve. 

The Convener’s responsibiliƟes include: 

 Coordinate ImplementaƟon CommiƩee meeƟng dates, Ɵmes, locaƟons, agendas and member 
noƟficaƟon; 

 Facilitate and document the discussions and outcomes of commiƩee meeƟngs; 

 Serve as a communicaƟon conduit between the ImplementaƟon CommiƩee and the 
public/interested parƟes; 

 Review status of miƟgaƟon acƟons and idenƟfy needs that can be addressed through new acƟon 
items; 

 IdenƟfy emergency management-related funding sources for natural hazard miƟgaƟon projects; 
and 

 UƟlize the Risk Assessment as a tool for prioriƟzing proposed natural hazard risk reducƟon 
projects. 

3. Implementation Committee 

The Morrow County Convener will maintain an NHMP ImplementaƟon CommiƩee for updaƟng and 
implemenƟng the NHMP. The Steering CommiƩee roles and responsibiliƟes include: 

 AƩend future maintenance and NHMP update meeƟngs (or designaƟng a representaƟve to serve 
in your place); 

 Serve as the local evaluaƟon commiƩee for funding programs including FEMA funds as well as all 
other sources of funding for hazard miƟgaƟon and resiliency;  

 Work with partners to idenƟfy funding for natural hazard risk reducƟon projects; 

 Document the successes and lessons learned, and evaluate how these can be incorporated into 
future miƟgaƟon work; 
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 Evaluate and update the Natural Hazards MiƟgaƟon Plan following a disaster to address for new 
needs, vulnerabiliƟes, and risks; 

 Evaluate and update the Natural Hazards MiƟgaƟon Plan in accordance with the prescribed 
maintenance schedule; and 

 Develop and coordinate ad hoc and/or standing subcommiƩees as needed. 

 Coordinate public involvement acƟviƟes 

Members 
To make the coordinaƟon and review of the NHMP as broad and useful as possible, the steering 
commiƩee will engage addiƟonal interested parƟes and partners, and other relevant hazard miƟgaƟon 
organizaƟons and agencies to implement the idenƟfied acƟon items. The interested parƟes engaged as 
part of the ongoing implementaƟon and maintenance of the NHMP includes but is not limited to: 

 City representaƟves 

 Special district RepresentaƟves 

 Watershed Districts 

 Economic Development Agencies 

 Local UƟlity RepresentaƟves 

 Fire & Police Departments 

 State and Federal Agencies 

 Soil and Water ConservaƟon Groups 

 Other Nongovernmental OrganizaƟons  

 Port Agencies 
 

B.  ImplemenƟng Through ExisƟng 
Programs 

The NHMP includes a range of acƟon items that, when implemented, will reduce loss from hazard 
events in the County. Within the NHMP, FEMA requires the idenƟficaƟon of exisƟng programs that 
might be used to implement these acƟon items. Morrow County and the parƟcipaƟng ciƟes currently 
address statewide planning goals and legislaƟve requirements through their comprehensive land use 
plans, capital improvement plans, mandated standards and building codes. To the extent possible, 
Morrow County and parƟcipaƟng ciƟes  will work to incorporate the recommended miƟgaƟon acƟon 
items into exisƟng programs and procedures. 

Many of the recommendaƟons contained in the NHMP are consistent with the goals and objecƟves of 
the parƟcipaƟng ciƟes and the County’s exisƟng plans and policies. Where possible, Morrow County and 
parƟcipaƟng ciƟes should implement the recommended acƟons contained in the NHMP through exisƟng 
plans and policies. Plans and policies already in existence oŌen have support from residents, businesses, 
and policy makers. Many land-use,     comprehensive, and strategic plans get updated regularly and can 
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adapt easily to changing condiƟons and needs. ImplemenƟng the acƟon items contained in the NHMP 
through such plans and policies increases their likelihood of being supported and implemented. 

Examples of plans, programs or agencies that may be used to implement miƟgaƟon acƟviƟes include: 

 City and County Budgets 

 Community Wildfire ProtecƟon Plans 

 Comprehensive Land Use Plans 

 Economic Development AcƟon Plans 

 Zoning Ordinances and Building Codes 
 
For addiƟonal examples of plans, programs or agencies that may be used to implement miƟgaƟon 
acƟviƟes refer to list of plans in Volume I, SecƟon 2, PoliƟcal Capacity. 

Both the county and the ciƟes are subject to limitaƟons on their abiliƟes to expand and improve these 
idenƟfied capabiliƟes.  The small size of several Morrow County ciƟes and the limited staff that come 
with small town administraƟon is a restricƟon on these ciƟes’ ability to implement miƟgaƟon acƟons.  
Morrow County is also limited in its ability to expand and improve their idenƟfied capabiliƟes as well.  
Currently, building code review and inspecƟon is conducted in Morrow County by Building Code 
Divisions staff located in neighboring UmaƟlla County.  High levels of commercial and industrial 
development claim significant amounts of County planning staff Ɵme, reducing the ability of current 
staff to idenƟfy and apply for funds to conduct miƟgaƟon acƟons. 

Due to the serious threat of wildfire in Morrow County, this secƟon provides details on the authoriƟes, 
policies, programs and resources available to the county to reduce risk from wildfire. This secƟon 
outlines some of the most important and impacƞul plans and policies that contribute to wildfire 
resiliency and miƟgaƟon across Morrow County. 

1. Plans 

The Community Wildfire ProtecƟon Plan (CWPP): A CWPP is a plan developed collaboraƟvely between 
Morrow County, community stakeholders that idenƟfy wildland fire hazards, prioriƟzes measures to 
reduce those hazards and recommends ways for homeowners and communiƟes to reduce ignitability of 
County structures. This CollaboraƟon between agency partners helps address the specific needs of our 
community, inform decision-makers, and guide intervenƟons that protect life, property and 
infrastructure from wildfire. The Morrow County CWPP was updated and adopted in October 2023. 

2. Policies and Ordinances 

 Morrow County Land Use and Development Ordinance 

 Morrow County Comprehensive Plan 
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 Oregon State Fire Marshall – Oregon Fire Service MobilizaƟon Plan 

 Oregon Statewide Planning Goals and Guidelines – Goal 7: Areas Subject to Natural Hazards 

 US Department of the Interior – Pacific Northwest OperaƟng Plan (2014) 

 2021 Oregon Wildfire Programs Summary (Senate Bill 762):  

In 2021, the Oregon legislature passed Senate Bill 762, Oregon's first comprehensive wildfire 
preparedness and resiliency bill. This legislaƟon created Wildfire Programs with a goal to advance fire 
protecƟon in Oregon by miƟgaƟng the catastrophic impacts of wildfire on lives and property through 
three key strategies: creaƟng fire-adapted communiƟes, developing safe and effecƟve responses, and 
increasing the resiliency of Oregon’s landscapes. The Wildfire Programs established wildfire-related 
programmaƟc responsibiliƟes, ranging from wildfire hazard mapping, defensible space, building codes, 
and land use to forest management, electric uƟliƟes, air quality, and public health. Investments totaled 
$195 million during Oregon’s 2021-2023 budget. 

3. 2023 Oregon Wildfire Programs Summary 
(Senate Bills 80, 82, and 644): 

In 2023, the legislature conƟnued the Wildfire Programs with a variety of adjustments, expanding some 
program areas and reducing others. The legislature passed two primary wildfire bills during the 2023 
session to advance fire protecƟon in Oregon: Senate Bill (SB) 80 and SB 82. In addiƟon, SB 644 addresses 
wildfire miƟgaƟon as it relates to Accessory Dwelling Units. 

• SB 80: A variety of improvements were made to the Wildfire Programs including: wildfire hazard 
mapping updates, expanding philanthropy pathways to the community risk reducƟon fund, creaƟng 
the landscape resiliency fund, expanding clean air space authoriƟes to non-profits, administraƟve 
updates to the advisory council, and advanced prescribed fire through a liability program.  

• SB 82: Partnering with Oregon’s insurance industry, transparency in raƟng and underwriƟng 
decisions by insurers is ensured, as it relates to wildfire threats. The bill also allows consumers to 
see how wildfire risk reducƟon efforts – such as establishing defensible space, hardening homes, 
and parƟcipaƟon in wildfire community preparedness programs – may influence their insurance 
raƟng and the availability of insurance. 

• SB 644: This bill amends requirements relaƟng to wildfire hazard miƟgaƟon for development of 
accessory dwelling units (ADU) on lands zoned for rural residenƟal use. The bill allows, but does not 
require, counƟes to permit ADUs in rural residenƟal zones if the ADU complies with the construcƟon 
provisions of secƟon R327 of the Oregon ResidenƟal Specialty Code (wildfire hazard miƟgaƟon, also 
known as home hardening) regardless of locaƟon in the absence of the statewide wildfire hazard 
map.  
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4. Programs and Projects 

 Oregon Department of Forestry (ODF) 

 Federal Emergency Management Agency (FEMA) Programs 

 Fire Management Assistance Grant Program 

 Prescribed Burning 

 Firewise 

 FireFree Program 

 

C. NHMP Maintenance 
NHMP maintenance is a criƟcal component of the NHMP. Proper maintenance of the NHMP ensures 
that it will maximize the County and parƟcipaƟng CiƟes’ efforts to reduce the risks posed by natural 
hazards. This secƟon includes a process to ensure that a regular review and update of the NHMP occurs. 
The Steering CommiƩee and local staff are responsible for implemenƟng this process, in addiƟon to 
maintaining and updaƟng the NHMP through a series of meeƟngs outlined in the maintenance schedule 
below. 

The Steering CommiƩee will meet on a semi-annual basis to complete the following tasks. During the 
first meeƟng the Steering CommiƩee will: 

 Review exisƟng acƟon items to determine appropriateness for funding; 

 Educate and train new members on the NHMP and miƟgaƟon in general; 

 IdenƟfy issues that may not have been idenƟfied when the NHMP was developed; and 

 PrioriƟze potenƟal miƟgaƟon projects using the methodology described below. 
  
During the second meeƟng, the Steering CommiƩee will: 

 Review exisƟng and new risk assessment data; 

 Discuss methods for conƟnued public involvement; and 

 Document successes and lessons learned during the year. 
 
These meeƟngs are an opportunity for the ciƟes and special districts to report back to the County on 
progress that has been made towards their components of the NHMP. 

The convener will be responsible for documenƟng the outcome of the semi-annual meeƟngs. The 
process the Steering CommiƩee will use to prioriƟze miƟgaƟon projects is detailed in the secƟon below 
and in more detail in Appendix C. The NHMP’s format allows the County and parƟcipaƟng CiƟes to 
review and update secƟons when new data becomes available. New data can be easily incorporated, 
resulƟng in a NHMP that remains current and relevant to the parƟcipaƟng jurisdicƟons. 
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D. Project PrioriƟzaƟon Process 
The Disaster MiƟgaƟon Act of 2000 requires that jurisdicƟons idenƟfy a process for prioriƟzing potenƟal 
acƟons. PotenƟal miƟgaƟon acƟviƟes oŌen come from a variety of sources; therefore, the project 
prioriƟzaƟon process needs to be flexible. CommiƩee members, local government staff, other planning 
documents or the risk assessment may be the source to idenƟfy projects. The follow four steps illustrate 
the project development and prioriƟzaƟon process, as well as seen in Figure 39. 

 Step 1 - Examine funding requirements: The first step in prioriƟzing the Plan’s acƟon items is to 
determine which funding sources are open for applicaƟon.  Several funding sources may be 
appropriate for the County’s/city’s proposed miƟgaƟon projects.  Examples of miƟgaƟon funding 
sources include but are not limited to FEMA’s Building Resilient Infrastructure and CommuniƟes 
(BRIC), Flood MiƟgaƟon Assistance (FMA) program, Hazard MiƟgaƟon Grant Program (HMGP), 
NaƟonal Fire Plan (NFP), Community Development Block Grants (CDBG), local general funds, and 
private foundaƟons, among others. Because grant programs open and close on differing 
schedules, the County and/or city will need to examine upcoming funding streams’ requirements 
to determine which miƟgaƟon acƟviƟes would be eligible. The steering commiƩee may consult 
with the funding enƟty, ODEM, or other appropriate state or regional organizaƟons about project 
eligibility requirements. This examinaƟon of funding sources and requirements will happen during 
the steering commiƩee semi-annual NHMP maintenance meeƟngs. 

Figure 39. AcƟon Item and Project Review Process 

 
Source: Oregon Partnership for Disaster Resilience, 2008 

 Step 2 - Complete risk assessment evaluaƟon: The second step in prioriƟzing the NHMP’s acƟon 
items is to examine which hazards the selected acƟons are associated with and where these 
hazards rank in terms of community risk.  The steering commiƩee will determine whether the 



2024 Morrow County MJ NHMP  Page 236 

NHMP’s risk assessment supports the implementaƟon of eligible miƟgaƟon acƟviƟes.  This 
determinaƟon will be based on the locaƟon of the potenƟal acƟviƟes, their proximity to known 
hazard areas, and whether community assets are at risk. The commiƩee will addiƟonally 
consider whether the selected acƟons miƟgate hazards that are likely to occur in the future or 
are likely to result in severe/catastrophic damages.   

 Step 3 - CoordinaƟng Body RecommendaƟon: Based on the steps above, the commiƩee will 
recommend which miƟgaƟon acƟviƟes should be moved forward. If the commiƩee decides to 
move forward with an acƟon, a coordinaƟng organizaƟon will be designated to take further 
acƟons and, if applicable, documenƟng success upon project compleƟon. The commiƩee will 
convene a meeƟng to review the issues surrounding grant applicaƟons and to share knowledge 
and/or resources. This process will afford greater coordinaƟon and less compeƟƟon for limited 
funds. 

 Step 4 - Complete quanƟtaƟve and qualitaƟve assessment, and economic analysis: The fourth 
step is to idenƟfy the costs and benefits associated with the selected natural hazard miƟgaƟon 
strategies, measures, or projects. Two categories of analysis that are used in this step are: (1) 
benefit/cost analysis, and (2) cost-effecƟveness analysis. ConducƟng benefit/cost analysis for a 
miƟgaƟon acƟvity assists in determining whether a project is worth undertaking now, to avoid 
disaster-related damages later. Cost-effecƟveness analysis evaluates how best to spend a given 
amount of money to achieve a specific goal. Determining the economic feasibility of miƟgaƟng 
natural hazards provides decision makers with an understanding of the potenƟal benefits and 
costs of an acƟvity, as well as a basis upon which to compare alternaƟve projects. Figure 40 shows 
decision criteria for selecƟng the appropriate method of analysis. 
 

Figure 40. Benefit Cost Decision Criteria 

 
Source: Oregon Partnership for Disaster Resilience, 2010 
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If the acƟvity requires federal funding for a structural project, the commiƩee will use a FEMA-approved 
cost-benefit analysis tool to evaluate the appropriateness of the acƟvity. A project must have a 
benefit/cost raƟo of greater than one to be eligible for FEMA grant funding. 

For non-federally funded or nonstructural projects, a qualitaƟve assessment will be completed to 
determine the project’s cost effecƟveness. The commiƩee will use a mulƟvariable assessment technique 
called STAPLE/E to prioriƟze these acƟons. STAPLE/E stands for Social, Technical, AdministraƟve, 
PoliƟcal, Legal, Economic, and Environmental. Assessing projects based upon these seven variables can 
help define a project’s qualitaƟve cost effecƟveness. OPDR at the University of Oregon’s Community 
Service Center has tailored the STAPLE/E technique for use in natural hazard acƟon item prioriƟzaƟon. 

E. ConƟnued Public Involvement  
The parƟcipaƟng jurisdicƟons are dedicated to involving the public directly in the conƟnual reshaping 
and updaƟng of the Morrow County NHMP. To ensure that these opportuniƟes will conƟnue, the county 
and parƟcipaƟng jurisdicƟons will: 

 Post copies of their plan on corresponding websites. 

 Place arƟcles in the local newspaper direcƟng the public where to view and provide feedback; and 

 Use exisƟng newsleƩers such as community newsleƩers and uƟlity bills to inform the public where 
to   learn about natural hazard planning and to provide feedback. 

 
In addiƟon to the involvement acƟviƟes listed above, Morrow County and the ciƟes within it will 
incorporate miƟgaƟon awareness of natural hazards into emergency management public involvement 
acƟviƟes such as Preparedness Fairs and wildfire awareness events.  These events will be publicized in 
English and Spanish and will be posted on city and county websites. 

F.  Five-Year Review of Plan 
This NHMP will be updated every five years in accordance with the update schedule outlined in the 
Disaster MiƟgaƟon Act of 2000. The Morrow County NHMP is due to be updated by September 18, 
2029. The Convener will be responsible for organizing the Steering CommiƩee to address NHMP update 
needs. The Steering CommiƩee will be responsible for updaƟng any deficiencies found in the NHMP and 
for ulƟmately meeƟng the Disaster MiƟgaƟon Act of 2000 NHMP update requirements. 

During plan updates, the following quesƟons will be asked to determine what acƟons are necessary to 
update the plan. Morrow County and/or the appropriate city will be responsible for convening the 
commiƩee to address the quesƟons outlined below. 

 Are the plan’s goals sƟll applicable? 

 Have new issues or problems related to hazards been idenƟfied in the community? 

 Are there new partners that should be brought to the table? 

 Are there new local, regional, state, or federal policies influencing natural hazards that should be 
addressed? 
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 Has the community successfully implemented any miƟgaƟon acƟviƟes since the plan was last 
updated? 

 Do exisƟng acƟons need to be reprioriƟzed for implementaƟon? 

 Are the acƟons sƟll appropriate, given current resources? 

 Have there been any changes in development paƩerns that could influence the effects of hazards? 

 Are there new studies or data available that would enhance risk assessment? 

 Has the community been affected by any disasters? Did the plan accurately address the impacts 
of this event? 

 
The quesƟons above will help the commiƩee determine what components of the miƟgaƟon plan need 
updaƟng. The commiƩee will be responsible for updaƟng any deficiencies found in the plan based on 
the quesƟons above. 

 


